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      Latest Science News

      Breaking science news and articles on global warming, extrasolar planets, stem cells, bird flu, autism, nanotechnology, dinosaurs, evolution -- the latest discoveries in astronomy, anthropology, biology, chemistry, climate and environment, computers, engineering, health and medicine, math, physics, psychology, technology, and more -- from the world's leading universities and research organizations.


      
        Females sleep less, awaken more frequently than males
        A new animal study shows that males and females have profoundly different sleep patterns. The findings shed light on what may drive differences in humans and have broad implications for preclinical research that, for decades, has focused primarily on males.

      

      
        Astronomers take the first close-up picture of a star outside our galaxy
        While astronomers have taken about two dozen zoomed-in images of stars in our galaxy, unveiling their properties, countless other stars dwell within other galaxies, so far away that observing even one of them in detail has been extremely challenging. Up until now.

      

      
        These wild chimpanzees play as adults to better cooperate as a group
        Compared to children, adults don't play as much, but social play into adulthood is considered a universal human trait. Play has a role in building tolerance, cohesion, bonding, and cooperation. By comparison, play in adults of other species has been considered rare, and yet a new study shows that some chimpanzees, like people, continue to play often throughout their entire lives and especially before engaging in acts that require collective cooperation.

      

      
        Weight-loss drug reduces risk of early death for patients with heart failure, trial finds
        Weight-loss and diabetes drug tirzepatide can reduce the risk of death or worsening heart failure for patients with obesity and heart failure with preserved pump function, new research reveals.

      

      
        Turning carbon emissions into methane fuel
        Chemists have developed a novel way to capture and convert carbon dioxide into methane, suggesting that future gas emissions could be converted into an alternative fuel using electricity from renewable sources.

      

      
        Cannabis disrupts brain activity in young adults prone to psychosis
        Young adults at risk of psychosis show reduced brain connectivity, a deficit that cannabis use appears to worsen, a new study has found. The breakthrough paves the way for psychosis treatments targeting symptoms that current medications miss.

      

      
        Research highlights the pressures human activities place on tropical marine ecosystems
        The tropical coastlines of Southeast Asia are home to some of the most important and biodiverse marine ecosystems on the planet. But as well as being essential to communities along these coastlines, fishing and tourism were found -- in new research conducted by an international study team -- to be among the most damaging from an environmental perspective.

      

      
        New model sheds light on groundwater declines by linking irrigation decisions and groundwater use
        Sustainable rates of groundwater withdrawal in Oregon's Harney Basin were surpassed 20 years prior to the time declining groundwater levels were generally recognized, a new analysis found.

      

      
        Mapping of atherosclerotic plaque cells may predict future risk of stroke or heart attack
        Researchers show that genetic traits influence the cellular composition of atherosclerotic plaques, which over time will affect the risk of such lesions to cause a stroke or heart attack. The new knowledge can be used to improve the risk assessment and treatment of patients with atherosclerosis in the future.

      

      
        Manatees might be relatively recent arrivals to Florida
        New research suggests that while manatees are an indelible part of Florida's seascape, they might also be relatively new residents in the Sunshine State.

      

      
        Research aims to roll back contamination caused by toxic tires
        A new study demonstrates a way to diminish the impact that tires have on the environment when they can no longer be used on vehicles. The process upgrades 6PPD -- a useful but environmentally harmful molecule that helps tires last longer -- into safe chemicals.

      

      
        Research team develops novel biomimetic speaking valve technology
        A research team has developed a novel biomimetic speaking valve technology that could significantly increase the safety of tracheostomized patients.

      

      
        Research on gravity in line with Einstein's theory of general relativity
        Researchers used the Dark Energy Spectroscopic Instrument to map how nearly 6 million galaxies cluster across 11 billion years of cosmic history. Their observations line up with what Einstein's theory of general relativity predicts.

      

      
        Recycled pacemakers function as well as new devices, international study suggests
        Recycled pacemakers can function as well as new devices, according to a new study. These used and reconditioned devices have the potential to increase access to pacemaker therapy in low- and middle-income countries, where many patients cannot afford the treatment.

      

      
        Study raises concerns about the climate change and global conflict crises
        Researchers are looking at the impact of climate change in communities affected by conflict and have found that many countries most impacted by these crises are being overlooked.

      

      
        Synchronized movement between robots and humans builds trust, study finds
        Trust between humans and robots is improved when the movement between both is harmonized, researchers have discovered.

      

      
        Seeing memories form
        Resembling a seahorse, as its name implies from the Greek words 'hippos' (horse) and 'kampus' (sea monster), the hippocampus is a brain region crucial for memory formation. But until recently, scientists have not been able to link memory formation to distinct molecular signals. Now, a team of scientists likely opened this black box.

      

      
        New study shows promising results for COPD treatment
        A new study shows that a form of vitamin B3 can reduce lung inflammation in COPD patients. The researchers hope it will pave the way for new treatment options.

      

      
        Physicists develop new method to visualize magnetic nanostructures with high resolution
        A new method enables researchers to analyse magnetic nanostructures with a high resolution. The new method achieves a resolution of around 70 nanometers, whereas normal light microscopes have a resolution of just 500 nanometers. This result is important for the development of new, energy-efficient storage technologies based on spin electronics.

      

      
        Key strategies against drug-resistant prostate cancer
        An enzyme called EZH2 has an unexpected role in driving aggressive tumor growth in treatment-resistant prostate cancers, according to a new study. The results could potentially lead to new therapies for patients with limited options and add to the significant progress the teams have made in understanding how advanced prostate cancer develops resistance to treatments that target androgen receptors.

      

      
        Researchers develop clinically validated, wearable ultrasound patch for continuous blood pressure monitoring
        A re-engineered wearable ultrasound patch for continuous and noninvasive blood pressure monitoring has undergone comprehensive clinical validation on over 100 patients, marking a major milestone in wearable technology research. The soft, stretchy patch provides precise, real-time readings of blood pressure deep within the body. It could offer a simpler and more reliable alternative to current clinical methods.

      

      
        Mixed forests reduce the risk of forest damage in a warmer climate
        Forests with few tree species pose considerably higher risk of being damaged and especially vulnerable is the introduced lodgepole pine.

      

      
        Scientists develop breakthrough culture system to unlock secrets of skin microbiome
        The skin microbiome plays a key role in skin health and disease. While imbalances in skin microbiome composition are linked to disease, studying it has been challenging due to limited methods for culturing multiple bacterial species together. Now, scientists have developed a new medium which allows co-culturing of key skin bacteria while preserving their natural balance, opening new pathways for studying microbial interactions and skin health.

      

      
        Researchers eliminate the gritty mouth feel: How to make it easier to eat fiber-rich foods
        Fiber is something that most of us get far too little of. To change that, we need to actually enjoy eating it. Food researchers have now invented a 'disguise' that solves the problem of the dry and gritty mouth feel of fibers.

      

      
        Tumor cells suffer copper withdrawal
        While toxic in high concentrations, copper is essential to life as a trace element. Many tumors require significantly more copper than healthy cells for growth -- a possible new point of attack for cancer treatment. Medical researchers have now introduced a novel method by which copper is effectively removed from tumor cells, killing them.

      

      
        An innovative antibiotic for drug-resistant bacteria
        Antibacterial drugs are important for treating infections. But increasingly, bacterial resistance to current drugs -- so they don't work well, or even at all -- means new ones are urgently needed. Researchers have demonstrated a potential antibacterial treatment from a modified darobactin, a compound originally from a bacterium. The team reports proof-of-concept animal trials on infections caused by bacteria, including E. coli, that are known to develop drug resistance.

      

      
        Garden produce grown near Fayetteville works fluorochemical plant contains GenX, other PFAS
        Residential garden produce grown near the Fayetteville Works fluorochemical plant can expose those who consume it to per- and polyfluoroalkyl substances (PFAS), according to a new study.

      

      
        Automated 3D computer vision model offers a new tool to measure and understand dairy cow behavior and welfare
        Dairy cows typically rest for 10 or more hours a day, so a dry, clean, and comfortable place -- such as a freestall -- to lie down and rest is essential for their health, well-being, and production performance. One key factor in whether stalls are comfortable for cows is the ease with which they can get up and down, so it is common on farms for staff to watch for abnormal rising behaviors as part of standard welfare management.

      

      
        Trial shows alcohol-mimicking medication can give laryngeal dystonia patients back their voice
        Researchers have led a clinical trial of a drug that mimics the effects of alcohol in more than 100 patients with laryngeal dystonia, a neurological condition that causes involuntary muscle spasms in the larynx and can have debilitating impacts on a person's voice. The trial was inspired by patient reports that their symptoms improved after consuming alcoholic beverages.

      

      
        Diverse diets of civets in Borneo rainforest allow them to live in same geographical area
        Typically, closely related animal species have difficulty coexisting because they are competing for similar resources. Despite eating the same figs, binturong, small-toothed palm, masked palm, and common palm civets do coexist together. To understand how they coexist, a new study explores their degree of faunivory.

      

      
        Researchers use artificial intelligence to diagnose depression
        Depression is one of the most common mental illnesses. As many as 280 million people worldwide are affected by this disease, which is why researchers have developed an artificial intelligence (AI) model that helps to identify depression based on both speech and brain neural activity. This multimodal approach, combining two different data sources, allows a more accurate and objective analysis of a person's emotional state, opening the door to a new phase of depression diagnosis.

      

      
        Climate change and air pollution could risk 30 million lives annually by 2100
        Mortality attributable to air pollution and extreme temperatures is a major concern, and it is expected to heighten in the future. An international research team found that, under the most probable projection, annual mortality rates linked to air pollution and extreme temperatures could reach 30 million by the end of the century. The research, based on advanced numerical simulations, suggests a concerning trend: pollution-related deaths are expected to increase five-fold, while temperature-relate...

      

      
        War impacts the function of children's DNA and slows development
        Children living in war-torn countries not only suffer from poor mental health outcomes, but war may cause adverse biological changes at the DNA level, which could have lifelong health impacts, according to a ground-breaking study.

      

      
        Stopping severe malaria by harnessing natural human antibodies
        Scientists have identified human antibodies capable of targeting the proteins responsible for severe malaria, potentially paving the way for new vaccines or treatments. Using organ-on-a-chip technology, researchers successfully demonstrated that these antibodies prevent infected red blood cells from adhering to vessel walls, a key driver of severe malaria symptoms. The antibodies neutralize a conserved region of the malarial protein PfEMP1, overcoming its notorious variability and shedding light ...

      

      
        Probiotic delivers anticancer drug to the gut
        Researchers shrink gastrointestinal tumors in mice using a yeast probiotic to deliver immunotherapy to the gut, offering a potentially novel strategy to target hard-to-reach gut cancers.

      

      
        Thanksgiving special: Dinosaur drumsticks and the story of the turkey trot
        Wings may be the obvious choice when studying the connection between dinosaurs and birds, but a pair of paleontologists prefer drumsticks. That part of the leg, they say, is where fibular reduction among some dinosaurs tens of millions of years ago helped make it possible for peacocks to strut, penguins to waddle, and turkeys to trot.

      

      
        Superior photosynthesis abilities of some plants could hold key to climate-resilient crops
        Scientists discovered a stretch of DNA in both C3 plants, like wheat and soybeans, and C4 plants, like corn and sorghum, that is responsible for optimizing C4 plant photosynthesis and making them better at withstanding heat and drought. The findings are insightful in understanding how some plants evolved to be more efficient, and may now be used as a springboard for turning C4 photosynthesis on in C3 plants -- an important step for creating sustainable crop populations in the face of climate chan...

      

      
        R sounds are rough, and L sounds are smooth, according to cross-cultural study
        People around the world associate a trilled R sound with a rough texture and a jagged shape, and an L sound with smooth texture and a flat shape, according to the findings of a new study. Researchers believe this association may be more universal than the famous bouba/kiki effect.

      

      
        Healthy women have cells that resemble breast cancer
        A new study finds that, in healthy women, some breast cells that otherwise appear normal may contain chromosome abnormalities typically associated with invasive breast cancer. The findings question conventional thinking on the genetic origins of breast cancer, which could influence early cancer detection methods. The study discovered that at least 3% of normal cells from breast tissue in 49 healthy women contain a gain or loss of chromosomes, a condition known as aneuploidy, and that they expand ...

      

      
        Cancer-like mutations in healthy cells point to origins of breast cancer
        Researchers have pinpointed what could be the early genetic origins of breast cancer -- cancer-like mutations appearing in the cells of healthy women. In a new study, the international collaborators analyzed the genomes of more than 48,000 individual breast cells from women without cancer, using novel techniques for decoding the genes of single cells. While the vast majority of cells appeared normal, nearly all of the women harbored a small number of breast cells -- about 3 per cent -- that carri...

      

      
        Preterm birth associated with increased mortality risk into adulthood
        Being born preterm is associated with an increased risk of death from birth until the third and fourth decades of life.

      

      
        Real-world chemists are more diverse than generative AI images suggest
        Asking children 'What does a scientist look like?' now results in more illustrations of women and people of color than decades ago. But do generative artificial intelligence (AI) tools also depict the diversity among scientists? Researchers prompted AI image generators for portraits of chemists. They found that none of the collections accurately represents the gender, racial or disability diversity among real chemists today.

      

      
        Brain-based visual impairment in children
        Experts have identified five elements of a brain-based condition that has emerged as a leading cause of vision impairment starting in childhood in the United States and other industrialized nations. Known as cerebral (or cortical) visual impairment (CVI), some estimates suggest that at least 3% of primary school children exhibit CVI-related visual problems, which vary, but may include difficulty visually searching for an object or person or understanding a scene involving complex motion.

      

      
        Advancements in genomic research reveal alternative transcription initiation sites in thousands of soybean genes
        Rosalind Franklin, James Watson and Francis Crick discovered the structure of DNA -- that molecular blueprint for life -- over 70 years ago. Today, scientists are still uncovering new ways to read it.

      

      
        Cardiovascular drugs may reduce dementia risk
        Common cardiovascular drugs are linked to a lower risk of dementia in older age, according to a new study.

      

      
        HIV latency reversing properties in African plant
        The Wistar Institute and the University of Buea in Cameroon has uncovered the mechanisms for a medicinal plant with anti-HIV potential in Croton oligandrus Pierre & Hutch, a species of African tree that has been used in traditional healing in Cameroon to treat a variety of diseases and conditions including cancers and diabetes.

      

      
        Thermochemical tech shows promising path for building heat
        Energy stored in thermochemical materials can effectively heat indoor spaces, particularly in humid regions, according to researchers.

      

      
        Astronomers discover first pairs of white dwarf and main sequence stars in clusters, shining new light on stellar evolution
        Astronomers have discovered the first pairs of white dwarf and main sequence stars -- 'dead' remnants and 'living' stars -- in young star clusters. This breakthrough offers new insights on an extreme phase of stellar evolution, and one of the biggest mysteries in astrophysics.

      

      
        Changing the definition of cerebral palsy
        Defining cerebral palsy only as a childhood condition fails to acknowledge the many adults living with the disease.

      

      
        Secrets of horse genetics for conservation, breeding
        Researchers are helping uncover new information about the Y chromosome in horses, which will help owners identify optimal lineages for breeding and help conservationists preserve breed diversity.
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Females sleep less, awaken more frequently than males | ScienceDaily
Females sleep less, wake up more often and get less restorative sleep than males, according to a new animal study by CU Boulder researchers.


						
The findings, published in the journal Scientific Reports, shed new light on what may underlie sleep differences in men and women and could have broad implications for biomedical research, which for decades has focused primarily on males.

"In humans, men and women exhibit distinct sleep patterns, often attributed to lifestyle factors and caregiving roles," said senior author Rachel Rowe, assistant professor of integrative physiology. "Our results suggest that biological factors may play a more substantial role in driving these sleep differences than previously recognized."

Sleep research has exploded in recent years, with thousands of animal studies exploring how insufficient sleep impacts risk of diseases like diabetes, obesity, Alzheimer's and immune disorders -- and how such diseases impact sleep. Meanwhile, mice have often been the first to be tested to see whether new drugs, including medications for sleep, work and what the side effects are.

But many of those results may have been skewed due to a lack of female representation, the study suggests.

"Essentially, we found that the most commonly used mouse strain in biomedical research has sex-specific sleep behavior and that a failure to properly account for these sex differences can easily lead to flawed interpretations of data," said first author Grant Mannino, who graduated with degrees in psychology and neuroscience and was named outstanding undergraduate of the College of Arts and Sciences in May.

How mice sleep

For the non-invasive study, the authors used specialized cages lined with ultrasensitive movement sensors to assess the sleep patterns of 267 "C57BL/6J" mice.




Males slept about 670 minutes total per 24-hour period, about an hour more than female mice. That extra sleep was non-Rapid Eye Movement (NREM) sleep -- the restorative sleep when the body works to repair itself.

Mice are nocturnal and are "polyphasic sleepers" -- napping for a few minutes before arousing briefly to survey their environment and then resuming their slumber. Females, the study found, have even shorter bouts of sleep -- essentially, their sleep is more fragmented.

Similar sex differences have been seen in other animals, including fruit flies, rats, zebrafish and birds. Evolutionarily, it makes sense.

"From a biological standpoint, it could be that females are designed to be more sensitive to their environment and be aroused when they need to be because they are typically the one who is caring for the young," Rowe said. "If we slept as hard as males sleep, we would not move forward as a species, right?"

Stress hormones like cortisol (which promotes wakefulness) and sex hormones likely play a role. For instance, women tend to report worse sleep during the time in their menstrual cycle when estrogen and progesterone are at their lowest.

Some have hypothesized that females inherently require less sleep.




"For me, the question is: Are we creating too much stress for ourselves because we don't sleep as much as our husband or partner and think our sleep is poor when actually that is a normal sleep profile for ourselves?" said Rowe.

The authors hope their findings inspire more research into underlying biological differences. More importantly, they hope the study prompts scientists to re-evaluate how they do research.

Progress made but more work to be done

In 2016, the National Institutes of Health began requiring scientists applying for funding for animal studies to consider "sex as a biological variable." Progress has been made, but research has shown that sex bias still exists. And it can have real consequences, the authors found.

When they simulated a sleep treatment that worked best in females, they found that it was accurately reflected only if the sample size was made up evenly of males and females.

Bottom line: If females are underrepresented, drugs that work best for them may seem ineffective, or side effects that hit hardest may go unnoticed.

"The pipeline from bench to bedside is decades-long and often things that work in animals fail when they get to clinical trials. Is it taking so long because sex isn't being considered enough?" said Rowe.

The authors encourage researchers to include both sexes equally when possible, analyze data for males and females separately, and re-evaluate past studies that underrepresented females.

"The most surprising finding here isn't that male and female mice sleep differently. It's that no one has thoroughly shown this until now," said Rowe. "We should have known this long before 2024."




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2024/11/241121115806.htm
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Astronomers take the first close-up picture of a star outside our galaxy | ScienceDaily
"For the first time, we have succeeded in taking a zoomed-in image of a dying star in a galaxy outside our own Milky Way," says Keiichi Ohnaka, an astrophysicist from Universidad Andres Bello in Chile. Located a staggering 160 000 light-years from us, the star WOH G64 was imaged thanks to the impressive sharpness offered by the European Southern Observatory's Very Large Telescope Interferometer (ESO's VLTI). The new observations reveal a star puffing out gas and dust, in the last stages before it becomes a supernova.


						
"We discovered an egg-shaped cocoon closely surrounding the star," says Ohnaka, the lead author of a study reporting the observations published today in Astronomy & Astrophysics. "We are excited because this may be related to the drastic ejection of material from the dying star before a supernova explosion."

While astronomers have taken about two dozen zoomed-in images of stars in our galaxy, unveiling their properties, countless other stars dwell within other galaxies, so far away that observing even one of them in detail has been extremely challenging. Up until now.

The newly imaged star, WOH G64, lies within the Large Magellanic Cloud, one of the small galaxies that orbits the Milky Way. Astronomers have known about this star for decades and have appropriately dubbed it the 'behemoth star'. With a size roughly 2000 times that of our Sun, WOH G64 is classified as a red supergiant.

Ohnaka's team had long been interested in this behemoth star. Back in 2005 and 2007, they used ESO's VLTI in Chile's Atacama Desert to learn more about the star's features, and carried on studying it in the years since. But an actual image of the star had remained elusive.

For the desired picture, the team had to wait for the development of one of the VLTI's second-generation instruments, GRAVITY. After comparing their new results with other previous observations of WOH G64, they were surprised to find that the star had become dimmer over the past decade.

"We have found that the star has been experiencing a significant change in the last 10 years, providing us with a rare opportunity to witness a star's life in real time," says Gerd Weigelt, an astronomy professor at the Max Planck Institute for Radio Astronomy in Bonn, Germany and a co-author of the study. In their final life stages, red supergiants like WOH G64 shed their outer layers of gas and dust in a process that can last thousands of years. "This star is one of the most extreme of its kind, and any drastic change may bring it closer to an explosive end," adds co-author Jacco van Loon, Keele Observatory Director at Keele University, UK, who has been observing WOH G64 since the 1990s.

The team thinks that these shed materials may also be responsible for the dimming and for the unexpected shape of the dust cocoon around the star. The new image shows that the cocoon is stretched-out, which surprised scientists, who expected a different shape based on previous observations and computer models. The team believes that the cocoon's egg-like shape could be explained by either the star's shedding or by the influence of a yet-undiscovered companion star.

As the star becomes fainter, taking other close-up pictures of it is becoming increasingly difficult, even for the VLTI. Nonetheless, planned updates to the telescope's instrumentation, such as the future GRAVITY+, promise to change this soon. "Similar follow-up observations with ESO instruments will be important for understanding what is going on in the star," concludes Ohnaka.
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These wild chimpanzees play as adults to better cooperate as a group | ScienceDaily
Compared to children, adults don't play as much, but social play into adulthood is considered a universal human trait. Play has a role in building tolerance, cohesion, bonding, and cooperation. By comparison, play in adults of other species has been considered rare, and yet a new study reported in the Cell Press journal Current Biology on November 21 shows that some chimpanzees, like people, continue to play often throughout their entire lives and especially before engaging in acts that require collective cooperation.


						
"We show that adult social play in chimpanzees can foster a range of cooperative behaviors, from dyadic interactions to complex, risky activities requiring the coordination of multiple individuals," says Liran Samuni of the German Primate Center in Gottingen, Germany, and the Tai Chimpanzee Project in Cote d'Ivoire. "We have identified a strong link between this positive social behavior, known to elicit joyous emotions, and some of the more intricate forms of cooperation seen in non-human species."

Samuni and her colleagues have been studying three cohesive groups of chimpanzees living in the Tai Forest of Cote d'Ivoire. While earlier studies of play in wild adult chimpanzees had been lacking, they recognized that adult males and females in these groups play together regularly. Their play often involves physical actions like wrestling, mock biting, slapping, pulling, and chasing. The positive nature of these interactions is emphasized through "play faces" and panting vocalizations, which the researchers liken to human smiles and laughter.

"Though adult-adult social play was not a daily occurrence, it consistently emerged under specific conditions," Samuni says.

To understand better how play functions in chimpanzee society, they studied the play of 57 adult chimpanzees. The researchers found that adult chimpanzees were more likely to engage in social play before participating in group activities, such as monkey hunting or territorial defense against hostile outsiders. Those who played together were more likely to collaborate in these endeavors, indicating that play can signal cooperative motivation and enhance collective cooperation.

When chimpanzees played with only one other individual, it often involved close social partners, illustrating the strong connection between play, familiarity, and trust. Play also happened more often during times of increased social tension, such as during competition for mates or following recent disputes, suggesting to the researchers that play might offer a means to relieve tension and resolve conflicts.

The findings in the chimpanzees under study may or may not reflect play in other populations of chimpanzees. Samuni explains that's because chimpanzees are behaviorally diverse and flexible, with different populations displaying unique strategies and behaviors. The prevalence of adult play in this especially cohesive population may strengthen the notion that "societies characterized by cohesion and tolerance also exhibit higher frequencies of adult play," Samuni says.

In future work, they'd like to learn more about how play in the Tai Forest chimpanzees compares to that in other chimpanzee groups. They also are curious to know whether chimpanzees consciously decide to play as an intentional strategy to foster engagement or if the positive effects of play naturally promote cooperation without the chimpanzees meaning to do so.
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Weight-loss drug reduces risk of early death for patients with heart failure, trial finds | ScienceDaily
Weight-loss and diabetes drug tirzepatide can reduce the risk of death or worsening heart failure for patients with heart failure, preserved heart pump function and obesity, new research from UVA Health reveals.


						
The drug, from pharmaceutical company Eli Lilly and Co., was tested in the SUMMIT clinical trial at 146 sites in the United States and abroad. A total of 731 patients with diastolic heart failure and a body mass index (BMI) of 30 or above were randomized to receive injections of either tirzepatide or a harmless placebo. The researchers then followed the patients for a median period of two years.

During that time, 56 placebo recipients died or suffered worsening heart failure, compared with only 36 of those receiving tirzepatide. Further, the tirzepatide recipients were more likely to drop pounds -- losing, on average, 11.6% of their body weight.

"This class of drugs continue to show benefits far beyond weight loss," said researcher Christopher Kramer, MD, chief of UVA Health's Division of Cardiovascular Medicine. "This drug will become an important part of the armamentarium for patients with obesity-related heart failure and preserved heart function."

Obesity and Heart Failure

Diastolic heart failure, also known as heart failure with preserved ejection fraction, is a condition in which the heart's left ventricle grows stiff and can no longer pump blood properly. The form of heart failure represents nearly half of all heart failure cases. (Heart disease, in general, is the leading cause of death in the United States -- it's responsible for one in five deaths, killing someone every 33 seconds.)

Obesity is a major contributing factor to heart failure, so Kramer and his collaborators in the SUMMIT trial wanted to see if tirzepatide, a weight-loss drug already approved by the federal Food and Drug Administration, could help.




The trial found that tirzepatide offered substantial benefits for managing diastolic heart failure, reducing deaths, preventing hospitalizations and generally benefiting recipients' health and quality of life. For example, recipients saw improvements in how far they could walk in six minutes, as well as substantial decreases in a biological indictor used to measure inflammation and predict risk of serious cardiovascular events.

Side effects seen in the tirzepatide group consisted of gastrointestinal issues such as nausea and diarrhea, and these were mostly mild or moderate, the researchers reported Saturday at a meeting of the American Heart Association in Chicago.

A Closer Look

Kramer, a cardiovascular imager, also led a magnetic resonance imaging substudy looking at how tirzepatide, sold under the brand name Zepbound, affected recipients' heart structure and function. The researchers found beneficial reductions in both left ventricular mass (weight of the heart) and in the amount of surrounding fat tissue. The reduction in LV mass correlated with the reduction in body weight, as well as with decreases in left ventricular volumes.

"This drug is reversing the abnormal properties of the heart brought on by obesity," Kramer said. "There is much more to these drugs than weight loss alone."

The findings from these studies by Kramer and his fellow researchers from SUMMIT are being published simultaneous with the American Heart meeting in Chicago in four separate manuscripts, including the New England Journal of Medicine, Nature Medicine, Circulation and the Journal of the American College of Cardiology.

The phase 3 SUMMIT trial was sponsored by Eli Lilly.
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Turning carbon emissions into methane fuel | ScienceDaily
Chemists have developed a novel way to capture and convert carbon dioxide into methane, suggesting that future gas emissions could be converted into an alternative fuel using electricity from renewable sources.


						
Carbon dioxide (CO2) is a greenhouse gas that accounts for a large part of Earth's warming climate, and is produced by power plants, factories and various forms of transportation. Typical carbon capture systems aimed at reducing its presence in the atmosphere work to lower carbon dioxide emissions by isolating CO2 from other gases and converting it to useful products. However, this process is difficult to implement on an industrial scale due to the massive amount of energy required for these systems to operate.

Now, using a special nickel-based catalyst, researchers have figured out a way to save much of this precious energy by turning captured carbon dioxide directly into methane, said Tomaz Neves-Garcia, lead author of the study and a current postdoctoral researcher in chemistry and biochemistry at The Ohio State University.

By employing nickel atoms laid out on an electrified surface, the team was able to directly convert carbamate, the captured form of carbon dioxide, to methane. They found that nickel atoms, a cheap and widely available catalyst, were extremely good at making this conversion.

"We are going from a molecule that has low energy and producing from it a fuel that has high energy," said Neves-Garcia. "What makes this so interesting is that others capture, recover and then convert carbon dioxide in steps, while we save energy by doing these steps simultaneously."

Most importantly, streamlining the carbon capture process helps reframe what scientists know about the carbon cycle, and is a vital step to setting up more complex strategies for faster and more efficient climate mitigation technologies.

"We need to focus on spending the lowest energy possible for carbon capture and conversion," said Neves-Garcia. "So instead of performing all the capture and conversion steps independently, we can combine it in a single step, bypassing wasteful energy processes."

The paper was recently published in the Journal of the American Chemical Society. 




Although many carbon capture methods are still in their early stages, with researchers from an array of fields working to improve them, the field is a promising one, said Neves-Garcia.

Converting CO2 into a fuel using renewable electricity has the potential to close the carbon cycle. For example, when methane is burned to generate energy, it emits carbon dioxide, which, if captured and converted back to methane, could lead to a continuous cycle of energy production without adding to Earth's global warming burden.

The study also represents the first time that researchers discovered they could use electrochemistry to achieve carbamate conversion to methane. Although many attempts have been made to convert captured CO2 into useful products, until now most researchers have only shown the ability to produce carbon monoxide.

"Methane can be a really interesting product, but the most important thing is that this opens a path to develop more processes to convert captured CO2  into other products," he said.

Moving forward, the team expects to keep exploring other chemical clean energy alternatives to help inspire the creation of a variety of sustainable carbon capture routes.

"Everything always goes back to energy, and there's a lot of excitement and effort invested in the future of this field to save more of it," said Neves-Garcia.

Other co-authors include Quansong Zhu and L. Robert Baker from Ohio State, Liane M. Rossi from the University of Sao Paulo, Mahmudul Hasan and Robert E. Warburton from Case Western Reserve University, Jing Li and Hailiang Wang from Yale University, as well as Zhan Jiang and Yongye Liang from the Southern University of Science and Technology.
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Cannabis disrupts brain activity in young adults prone to psychosis | ScienceDaily
Young adults at risk of psychosis show reduced brain connectivity, a deficit that cannabis use appears to worsen, a new study has found. The breakthrough paves the way for psychosis treatments targeting symptoms that current medications miss.


						
In the first-of-its-kind study, McGill University researchers detected a marked decrease in synaptic density -- the connections between neurons that enable brain communication -- in individuals at risk of psychosis, compared to a healthy control group.

"Not every cannabis user will develop psychosis, but for some, the risks are high. Our research helps clarify why," said Dr. Romina Mizrahi, senior author of the study and professor in McGill's Department of Psychiatry.

"Cannabis appears to disrupt the brain's natural process of refining and pruning synapses, which is essential for healthy brain development."

Hope for new treatments

Using advanced brain scanning technology, the team studied 49 participants aged 16 to 30, including individuals with recent psychotic symptoms and those considered at high risk. The results, published in JAMA Psychiatry, indicate that lower synaptic density is linked to social withdrawal and lack of motivation, symptoms the researchers say are difficult to treat.

"Current medications largely target hallucinations, but they don't address symptoms that make it difficult to manage social relationships, work, or school," said first author Belen Blasco, a PhD student at McGill's Integrated Program in Neuroscience. "By focusing on synaptic density, we may eventually develop therapies that enhance social function and quality of life for those affected."

While cannabis is a known risk factor for developing psychosis, which can progress to schizophrenia, this is the first time researchers have measured structural changes in the brains of a high-risk population in real time.

The team's next research phase will explore whether these observed brain changes could predict psychosis development, potentially enabling earlier intervention.

The study was conducted at the Douglas Mental Health University Institute and McGill University's Montreal Neurological Institute-Hospital. It was supported by the Canadian Institute of Health Research.
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Research highlights the pressures human activities place on tropical marine ecosystems | ScienceDaily
The tropical coastlines of Southeast Asia are home to some of the most important and biodiverse marine ecosystems on the planet.


						
However, they are also among its most vulnerable, with areas of coral reefs, mangrove forests and seagrass beds under increasing threat from a wide range of human activities.

To try and better understand those potential threats, a study by an international team of researchers has provided the first detailed assessment of activities taking place within coastal and marine habitats and the impact they have on those ecosystems.

The research focused on case study sites in Indonesia, the Philippines, Vietnam and Malaysia, including marine protected areas in UNESCO Man and the Biosphere (MAB) Reserves as well as a Marine Park.

Of the 26 activities that were examined, it found that particular fishing techniques -- and tourism and recreation -- posed the greatest threat to the ecosystems.

The fishing practices, including trawling and the use of gill and seine nets, were shown to cause physical pressures such as abrasion, smothering, siltation and total habitat loss.

Meanwhile tourism activities resulted in different pressures such as organic enrichment, litter and pollution, in particular affecting coral reef habitats.




With fishing and tourism being critical to the region's economy, the researchers hope that highlighting their potential to impact specific locations could help ensure they can be conducted in a more sustainable manner in the future.

The study, published in the British Ecological Society's Journal of Applied Ecology, was led by researchers from the University of Plymouth together and involved colleagues from across Southeast Asia.

It was carried out as part of Blue Communities, a PS6.7million programme funded through the UK Government's Global Challenges Research Fund (GCRF) in partnership with UK Research and Innovation (UKRI).

Dr Fiona Culhane, who carried out the research as part of a Postdoctoral Research Fellowship at the University of Plymouth, and is currently a Postdoctoral Researcher at the Marine Institute in Ireland, is the study's lead author.

She said: "These sites are globally significant for their high marine biodiversity, but are at high risk of pressures from human activities. This work, carried out in collaboration with local communities and in-country researchers, has demonstrated that different locations experience different risks, according to the level of human activities in the sea. By better understanding how human activities are impacting various marine habitats, and the ecosystem services they provide, we can provide local stakeholders and marine managers with clearer evidence that they can use to inform future action."

Professor Melanie Austen, Professor of Ocean and Society at the University of Plymouth and lead of the Blue Communities programme, added: "This study is a powerful example of strong collaboration between researchers from the Global South and Global North. Its aim, and that of the entire programme, has been to provide much needed analysis and information to help coastal communities live within the environmental limits of the natural marine resources."

In addition to forms of fishing and tourism, the research explored the importance and impact of activities including waste disposal, sand mining, aquaculture, coastal infrastructure development, and antique exploration.




It then mapped whether, and to what extent, each activity caused forms of disruption including light, noise and water pollution, as well as physical damage to the coastline and seabed and the habitats they contained.

Across the different countries, there was variation in the activities posing the greatest pressures with, for example, high risk coming from seine nets in Vietnam, fish farming in Malaysia and pots, traps and barricades in the Philippines.

There were also differences across the main habitat types, with trawling and blast finishing among the activities posing the greatest risk to coral reefs, while shrimp farming placed the greatest pressure on mangroves, and trawling and tourism introduced the highest risk to seagrass.

Dr Amy Y. Then, Associate Professor in the Institute of Biological Sciences at the Universiti Malaya in Malaysia, said: "Findings from this paper challenge the way we think about spatially managing multiple economic activities and their impacts on vital coastal ecosystems. By identifying interactions between these activities and the habitats where they take place, we are able to make better marine spatial management decisions to ensure sustainability and resilience of these socio-ecological systems and their functioning."

Dr Radisti Praptiwi, researcher at the National Research and Innovation Agency in Indonesia, added "This is an important study, especially in the context of data poor regions such as Indonesia. Research on understanding the impact chains linking activities and pressures to the marine environment can not only help identify the types of activities and habitats to be prioritised for management purposes, but also highlights areas for further research required for evidence-based policymaking."
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New model sheds light on groundwater declines by linking irrigation decisions and groundwater use | ScienceDaily
Sustainable rates of groundwater withdrawal in Oregon's Harney Basin were surpassed 20 years prior to the time declining groundwater levels were generally recognized, a new analysis found.


						
That lag in realizing the impact of groundwater use is just one insight from a new study linking farm economics and groundwater hydrology in the Harney Basin. Oregon State University economists and a U.S. Geological Survey hydrologist developed the model of interactions and feedback between farm irrigation decisions and groundwater levels to better understand the causes and potential solutions to the decline in groundwater.

"Groundwater is challenging to manage because it is hidden below ground and poorly understood," said William Jaeger, a professor of applied economics at Oregon State. "It's frequently extracted at unsustainable rates because, without effective regulation, individual water users have an incentive to act without considering impacts on others. This can lead to negative effects on all water users and the environment."

Groundwater levels have been declining globally, across the United States, and in other parts of Oregon, leading to decreases in river and stream base flows, less water in wetlands, wells running dry and in some cases land subsidence.

"Both the modeling methods and the case study findings will benefit managers and researchers beyond Harney County and beyond Oregon," Jaeger said.

The Harney Basin is a sparsely populated, semi-arid region in southeast Oregon where groundwater pumpage has increased since the 1990s, resulting in declines in groundwater levels during the past two decades. This has had adverse impacts on farmers who rely on groundwater to irrigate, but also on residential wells and environmental flows, including those serving the Malheur National Wildlife Refuge. It has led to recent attention from state and federal agencies looking to understand the causes, extent and potential solutions to the problem.

In the new study, which was just published in Water Resources Research, the analysis finds that several solutions thought to be promising by observers would do little to stabilize groundwater conditions. For example, in a scenario requiring use of more water-efficient irrigation technologies, water pumped is only 5% lower than for the status quo scenario, offering only minor improvements.




The scenarios indicate that only by limiting groundwater pumping rates by nearly half do the projected responses halt groundwater-level declines, eliminate drying up of non-irrigation wells, and stabilize environmental flows. This scale of change in the groundwater-irrigated economy would reduce farm profits relative to the status quo scenario by $7.5 million to $9 million annually.

The researchers built a hydro-economic model based on detailed geologic, climate and well data for the groundwater system, and data on land use, crop production and farm economics for the agricultural system. The model also illuminates basin-wide impacts on non-irrigation wells and on environmental flows.

The researchers used the model to simulate scenarios 30 years into the future under "status quo" conditions and 14 alternative scenarios representing actions aimed at stabilizing groundwater levels.

Under status quo conditions, the model shows continued declines in groundwater levels, dropping by 14 feet on average, with declines up to 65 feet in some areas over the 30-year simulation. In addition, farm profits decline by 10%, 65 additional wells go dry and environmental flows drop by 19%.

Other scenarios simulate idling irrigated farmland, reducing pumping in areas where groundwater levels are forecast to decrease the most, setting limits on how much groundwater can be pumped and curtailing junior water rights. All the scenarios result in lower annual farm profits by year 30 of the simulations. The reductions range from $2 million under the status quo trajectory to nearly $14 million under a scenario that would lower maximum pumping rates to a quarter of the 2018 rates.

"The model simulations indicate that stabilizing groundwater levels, halting the drying up of residential wells, and stabilizing the basin's environmental flows will require substantial reductions in pumping which will reduce profits for those whose pumping is curtailed," Jaeger said.

"The situation illustrates a structural problem for groundwater management in Oregon," Jaeger explains. "The state's water laws limit managers' ability to respond and adapt to changing circumstances, unlike rules for other resources such as ocean fisheries which are also uncertain and highly variable. For many coastal fisheries a total allowable catch is set by managers, and this can be adjusted up or down from year to year to ensure long-term sustainability. Groundwater managers in Oregon lack these kinds of tools."

Other authors of the paper are John Antle and Dan Bigelow of Oregon State and Stephen Gingerich of the U.S. Geological Survey.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2024/11/241120144847.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Mapping of atherosclerotic plaque cells may predict future risk of stroke or heart attack | ScienceDaily

Atherosclerosis is the main cause of cardiovascular diseases such as stroke and heart attack. Researchers at Karolinska Institutet in Sweden, together with colleagues at the universities of Stanford and Virginia in the USA, have now succeeded in mapping the association between genetic factors and the composition of different cell types in atherosclerotic plaques. The research was based on analyses of tissue samples from patients with atherosclerosis stored in a biobank (Biobank of Karolinska Endarterectomies, BiKE).

"Previous research has shown that heredity is important for the levels of cholesterol, other lipids and circulating immune cells in the blood, but now we see that heredity also affects the composition of smooth muscle cells in the blood vessels of atherosclerotic patients," says Ljubica Matic, docent at the Department of Molecular Medicine and Surgery at Karolinska Institutet who led the study. "This can affect the development of atherosclerotic plaques, but also the tendency for the plaques to become unstable and cause a stroke."

Using this data on heredity, the researchers have been able to categorise patients into three different groups.

"The first group are those with the most severe profile and in our material they have usually already had a stroke," says Ljubica Matic. "For patients at lower risk, the vessels have formed plaques but without causing a stroke. The third group of patients is somewhere in between these two and often have kidney disease in combination with atherosclerosis. We also have preliminary evidence that the same concept may be valid in heart attacks."

The new knowledge about genetic influence on plaque cells can be used together with modern diagnostic imaging and AI to make better assessments of future risk of stroke or heart attack, or prediction of response to different drugs.

"We have done similar integrative studies for smaller cohorts of patients in other previously published papers to prove that it works, but of course the concept needs to be tested on a larger scale before it can be introduced into clinical practice," says Professor Ulf Hedin at the same department at Karolinska Institutet. "We will be working intensively on these modern, so called multi-modal studies in the future, through our new EU Horizon 2020 NextGen and MedTechLabs funded projects".




Atherosclerotic plaques form over decades through the deposition of blood lipids such as cholesterol in the innermost layer of the vessel wall. As the plaques become unstable and rupture, blood clots form and can completely block the vessel or be carried by the bloodstream to other organs such as the brain. In either case, there is a lack of oxygen in the tissues as the blood does not reach them, which can cause a heart attack or a stroke.

Although mortality from cardiovascular disease has steadily declined over the last 50 years due to better understanding of the mechanisms, better preventive treatments and diagnostics and, not least, better diet and exercise habits, it is still the leading cause of death in Sweden.

The research was funded by, among others, the Swedish Research Council, the Swedish Heart-Lung Foundation and Karolinska Institutet. Clint L. Miller has received support from Astra Zeneca for an unrelated project. The other authors declare no conflicts of interest.
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Manatees might be relatively recent arrivals to Florida | ScienceDaily
New research suggests that while manatees are an indelible part of Florida's seascape, they might also be relatively new residents in the Sunshine State.


						
The findings are detailed in a study co-authored by University of South Florida anthropologist Thomas Pluckhahn and David Thulman, an archaeology professor at George Washington University

The paper, "Historical Ecology Reveals the 'Surprising' Direction and Extent of Shifting Baselines for the Florida Manatee," concludes that for centuries, manatees might have occasionally swum in Florida waters, but possibly more so as tourists than residents, staying for a short visit before returning to their Caribbean homes like Cuba.

It is possible that they did not become Florida fixtures until after Europeans colonized the future state, the research suggests.

In Tampa Bay, the manatee population wasn't deemed plentiful until the 1950s. And, in a twist of irony, manatees' Florida residency was fueled by the same factor that now threatens their existence -- climate change.

"It is commonly assumed that Florida manatee populations were once larger than they are today," Pluckhahn said. "Many will find the results surprising, not only because it contradicts this assumption but also because it indicates the complexity of changes that have taken place in the Anthropocene," the current period during which human activity has most-influenced climate and the environment.

The motivation for the research was fueled by Pluckhahn's realization that there was a lack of evidence pointing to a large population of manatees in Florida's pre-colonial era.




"Based on my own experience and talking to other archaeologists, we agreed there was a rarity of manatee bones on archaeological sites," said Pluckhahn, who has been a part of archaeological excavations in the Tampa Bay area since 2008. "It was particularly impressive to me because I've worked at Crystal River, which is an epicenter for manatees. We became more curious and decided to do a comprehensive review of archaeological and archival sources."

That analysis involved reviewing around 70 archaeological reports that detailed the systematic collection and analysis of nearly two million animal bones. Essentially none of them were manatee.

An expanded review of other excavations did find a dozen reports of manatee bones that had been modified into tools or ornaments, but that is not enough to proclaim that the sea mammals had a large pre-colonial Florida population.

The paper hypothesizes that it is possible that manatees were not present at all in precolonial Florida and the tools and ornaments arrived here via Native Americans trading with those from the Caribbean.

"The problem with that is people have been looking for proof of contact between Florida and the Caribbean during the pre-colonial era for a long time and haven't been able to nail it down," Pluckhahn said.

Or, perhaps, manatees were in abundance but there is a lack of bones at excavation sites because the mammals were not hunted. However, manatees are not described in accounts of expeditions by explorers who landed in Tampa Bay in between 1528 and 1595.




The most logical hypothesis is that manatees were then later "present only in very low numbers in Florida as occasional visitors from the Caribbean and then settled here permanently," Pluckhahn said.

The first reliable written narratives of manatees in Florida date to the period of British rule in the late 1700s, the paper says. But, even then, sightings were rare.

Beginning in the 1920s and 1930s, the print media began writing of routine sightings in Miami and St. Augustine, and by the mid-1950s "there were reports that manatees were 'becoming more plentiful' in Tampa Bay and a few were said to have become permanent residents' of Crystal River," the paper says.

What changed?

In short, Florida's waters were once too frigid for manatees due to what is known as the Little Ace Age, a period of intermittent cooling beginning in the 1200s and lasting through the 1800s.

The authors suggest that as the effects of the Little Ice Age faded, manatees began extending their range northward to Florida. Warming waters caused by the advancements of humans subsequently helped convince the manatees to stay and breed.

Newspaper accounts from the late 1800s and early 1900s describe manatee sightings in warm water refuges like yacht basins and canals harbors, and later in areas near power plants.

The state's current manatee population is between 8,350-11,730, according to the Florida Fish and Wildlife Conservation Commission. That's enough that, in 2017, they were reclassified from endangered to threatened under the federal Endangered Species Act.

But manmade climate change is still a threat to Florida manatees, Pluckhahn said. "Pollution is killing a lot of the sea grass that the manatees eat. Plus, as we wean ourselves off fossil fuels and shut down power plants, we are taking away a refuge from them."
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Research aims to roll back contamination caused by toxic tires | ScienceDaily
University of Delaware researchers have developed a method for mitigating the decontamination that tires release into the environment at the end of their lifespan.


						
In a new study published in Nature Chemical Engineering, the team demonstrated a way to upgrade 6PPD -- a molecule that provides UV protection to help the rubber found in tires last longer -- into safe chemicals. The method would also turn the leftover crumb rubber into aromatics and carbon black, a soot-like material found in everything from pigments to cosmetics to electronics. The study was led by Dion Vlachos, chair of UD's Department of Chemical and Biomolecular Engineering, and also involved reseachers from the University's Center for Plastics Innovation.

According to Vlachos, tires are responsible for about one-third of the microplastics in the environment. This is because nearly 25% of the components in a tire are made of synthetic rubber, which is a plastic.

Under sun radiation exposure, 6PPD converts to 6PPD-quinone, what is called a diketone, or a molecule made up of two ketone groups. One major source for these diketone molecules is the tires themselves. And it's not just the microplastics that result from tire wear and tear when in use. These molecules also can be released into the environment from tires left in landfills and exposed to the elements, such as rainfall.

"You can't put a filter on the environment the way you might have a filter on your household dryer to capture these fibers," said Vlachos, who also directs the Delaware Energy Institute.

While others in the field have attempted to break tire materials down using high heat, through a process known as pyrolysis, 6PPD is stubborn and the diketone molecules remain in the oil left behind. If the oil is used in fuel or other materials, the diketone molecules go along for the ride, which is a problem.

So, the Vlachos team decided to try and remove the 6PPD through a process known as chemical extraction. This involved placing millimeter-sized pieces of tire, or crumb rubber, into a classic microwave reactor, heating the materials up and using a chemical solvent to quickly separate the 6PPD from the other molecules present.




Once the 6PPD molecules are removed, they can be chemically converted into safe chemicals that can be used or sold for a small price. The rest of the tire, meanwhile, can be recycled using classic plastic recycling methods -- a plus, given there currently are no alternatives for tires in general. This would enable remediated tire materials to be used in practical applications, say, on soccer fields, playgrounds or in asphalt for roads, without worry. The crumb rubber also could be used in aromatics, which are starting materials for a wide range of consumer products, or as carbon black, a soot-like material found in many pigments, conductive/insulating elements and reinforcing agents, among other things.

The UD research team has protected the novel approach through the University's Office of Economic Innovation and Partnerships.

To date, the research team has proven this approach at the lab scale, according to Vlachos, and a technoeconomic analysis showed the cost looks to be very reasonable. It's a positive step, but more work is needed -- and time is of the essence.

Worldwide, the number of end-of-life tires continues to grow, with some reports estimating there could be up to five billion tires in need of disposal worldwide by 2030. Meanwhile, scrap tire use in the United States declined by 25% between 2013 and 2021.

"I think actual recycling of the tire itself is important, so there are truly circular solutions that are doing upcycling," he said. "We must make things at a large enough scale and at a reasonable cost outside of the laboratory. This has to be demonstrated with pilot-scale facilities. We haven't done that."

Taking solutions from the lab to the real world will require further engineering effort and time. Having a dedicated Center for Plastics Innovation at UD is a definite advantage, Vlachos said, because it brings a critical mass of people talking, thinking and working on these issues. Startups and other minds, along with the automotive industry, will be key to driving solutions toward adoption.

"We need to educate the community. We need social sensitivity, awareness. It's not a problem that will solve itself," Vlachos said.

Co-authors on the paper include Sean Najmi, Pooja Bhalode, Mongtomery Baker-Fales, Brandon Vance, Esun Selvam, Kewei Yu and Weiqing Zheng.
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Research team develops novel biomimetic speaking valve technology | ScienceDaily
A research team from the University of Freiburg and the Medical Center- University of Freiburg has developed a novel biomimetic speaking valve technology that could significantly increase the safety of tracheostomised patients.


						
The challenge: if conventional speaking valves are used improperly, dangerous overpressure can occur, which can cause serious complications and even death. In a collaboration between the Freiburg Botanical Garden, the Medical Center -- University of Freiburg and the Cluster of Excellence livMatS of the University of Freiburg, researchers developed a speaking valve with an integrated pressure release valve and an acoustic warning signal, inspired by the trapping mechanism of the carnivorous bladderwort plant Utricularia vulgaris.

Utricularia vulgaris, also known as a bladderwort, is a carnivorous plant that traps its prey using specialized hollow, water filled trap bladders. It has been the subject of intensive research in the working group of Prof. Dr. Thomas Speck for many years. These bladders create an internal vacuum and are closed by a special 'trap door'. When small creatures touch the fine trigger hairs on the outside of the door, it opens inwards within 0.5 ms. This fast and reliable opening mechanism of the trap allows water to flow in, dragging the prey with it. The trap door then closes again by means of an elastic resetting mechanism.

"Bionic solution for a tangible clinical problem"

The direct inspiration for this innovative concept came from so-called CIRS reports. In this reporting and learning system at the Medical Center- University of Freiburg, critical situations in patient care can be reported without sanctions and their learning potential translated into concrete solutions for improving patient safety. "It was a stroke of luck for us to become aware of the creative potential of our partners in the Botanical Garden and Cluster of Excellence and to be able to develop this elegant bionic solution for a tangible clinical problem with them," says Dr. Claudius Stahl, co-author and specialist in anaesthesiology at the Medical Center -- University of Freiburg.

The biomimetic approach enables the opening pressure to be flexibly adjusted so that the valve can be adapted to the individual needs of the patient. The University of Freiburg has applied for a patent for this development.

The research team applied this principle to the new pressure release valve: a flexible membrane mimics the opening movement of the plant trap and reacts to critical pressure increases in the speaking valve. Upon reaching a specific pressure threshold, which can be adjusted based on the thickness and composition of the membrane, the membrane opens, enabling the regulated release of excess air. The air flows through a pipe module situated behind the "trap door," generating an acoustic signal. This signal serves as an alert for medical personnel, immediately drawing attention to potentially hazardous circumstances.

"This innovative pressure release valve opens automatically when critical pressure is reached, emitting a clearly audible warning signal," explains Dr Falk Tauber, co-author and project manager. The design thus ensures timely pressure release and alerts medical personnel to ensure quick assistance.
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Research on gravity in line with Einstein's theory of general relativity | ScienceDaily
Gravity has shaped our cosmos. Its attractive influence turned tiny differences in the amount of matter present in the early universe into the sprawling strands of galaxies we see today. A new study using data from the Dark Energy Spectroscopic Instrument (DESI) has traced how this cosmic structure grew over the past 11 billion years, providing the most precise test to date of gravity at very large scales.


						
DESI is an international collaboration of more than 900 researchers from over 70 institutions around the world and is managed by the Department of Energy's Lawrence Berkeley National Laboratory (Berkeley Lab). In their new study, DESI researchers found that gravity behaves as predicted by Einstein's theory of general relativity. The result validates our leading model of the universe and limits possible theories of modified gravity, which have been proposed as alternative ways to explain unexpected observations -- including the accelerating expansion of our universe that is typically attributed to dark energy.

"General relativity has been very well tested at the scale of solar systems, but we also needed to test that our assumption works at much larger scales," said Pauline Zarrouk, a cosmologist at the French National Center for Scientific Research (CNRS) working at the Laboratory of Nuclear and High-Energy Physics (LPNHE), who co-led the new analysis. "Studying the rate at which galaxies formed lets us directly test our theories and, so far, we're lining up with what general relativity predicts at cosmological scales."

The study also provided new upper limits on the mass of neutrinos, the only fundamental particles whose masses have not yet been precisely measured. Previous neutrino experiments found that the sum of the masses of the three types of neutrinos should be at least 0.059 eV/c2. (For comparison, an electron has a mass of about 511,000 eV/c2.) DESI's results indicate that the sum should be less than 0.071 eV/c2, leaving a narrow window for neutrino masses.

The DESI collaboration shared their results in several papers posted to the online repository arXiv today. The complex analysis used nearly 6 million galaxies and quasars and lets researchers see up to 11 billion years into the past. With just one year of data, DESI has made the most precise overall measurement of the growth of structure, surpassing previous efforts that took decades to make.

Today's results provide an extended analysis of DESI's first year of data, which in April made the largest 3D map of our universe to date and revealed hints that dark energy might be evolving over time. The April results looked at a particular feature of how galaxies cluster known as baryon acoustic oscillations (BAO). The new analysis, called a "full-shape analysis," broadens the scope to extract more information from the data, measuring how galaxies and matter are distributed on different scales throughout space. The study required months of additional work and cross-checks. Like the previous study, it used a technique to hide the result from the scientists until the end, mitigating any unconscious bias.

"Both our BAO results and the full-shape analysis are spectacular," said Dragan Huterer, professor at the University of Michigan and co-lead of DESI's group interpreting the cosmological data. "This is the first time that DESI has looked at the growth of cosmic structure. We're showing a tremendous new ability to probe modified gravity and improve constraints on models of dark energy. And it's only the tip of the iceberg."

DESI is a state-of-the-art instrument that can capture light from 5,000 galaxies simultaneously. It was constructed and is operated with funding from the DOE Office of Science. DESI is mounted on the U.S. National Science Foundation's Nicholas U. Mayall 4-meter Telescope at Kitt Peak National Observatory (a program of NSF NOIRLab). The experiment is now in its fourth of five years surveying the sky and plans to collect roughly 40 million galaxies and quasars by the time the project ends.




The collaboration is currently analyzing the first three years of collected data and expects to present updated measurements of dark energy and the expansion history of our universe in spring 2025. DESI's expanded results released today are consistent with the experiment's earlier preference for an evolving dark energy, adding to the anticipation of the upcoming analysis.

"Dark matter makes up about a quarter of the universe, and dark energy makes up another 70 percent, and we don't really know what either one is," said Mark Maus, a PhD student at Berkeley Lab and UC Berkeley who worked on theory and validation modeling pipelines for the new analysis. "The idea that we can take pictures of the universe and tackle these big, fundamental questions is mind-blowing."

DESI is supported by the DOE Office of Science and by the National Energy Research Scientific Computing Center, a DOE Office of Science user facility. Additional support for DESI is provided by the U.S. National Science Foundation; the Science and Technology Facilities Council of the United Kingdom; the Gordon and Betty Moore Foundation; the Heising-Simons Foundation; the French Alternative Energies and Atomic Energy Commission (CEA); the National Council of Humanities, Sciences, and Technologies of Mexico; the Ministry of Science and Innovation of Spain; and by the DESI member institutions.

The DESI collaboration is honored to be permitted to conduct scientific research on I'oligam Du'ag (Kitt Peak), a mountain with particular significance to the Tohono O'odham Nation.

Several related papers: https://data.desi.lbl.gov/doc/papers/
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Recycled pacemakers function as well as new devices, international study suggests | ScienceDaily
Recycled pacemakers can function as well as new devices, a University of Michigan-led study suggests.


						
These used and reconditioned devices have the potential to increase access to pacemaker therapy in low- and middle-income countries, where many patients cannot afford the treatment.

Researchers from the U-M Health Frankel Cardiovascular Center reported the findings as a late-breaking abstract at the 2024 American Heart Association Scientific Sessions.

The international clinical trial involved nearly 300 people across seven countries in Africa, North and South America.

It compared the function and safety of reconditioned pacemakers to new devices, with patients randomly assigned one or the other.

Investigators found no significant differences in pacemaker function up to 90 days after the procedure.

Just five patients developed localized pocket infections at the site where the pacemaker was implanted, three of whom had initially received new devices.




Three deaths occurred in the group with reconditioned pacemakers, but none were related to the implantation procedure, device infection or malfunction.

"These positive early results bring us closer to the reality of a large-scale pacemaker donation and reconditioning that could save lives across the globe," said principal investigator Thomas C. Crawford, M.D., a cardiac electrophysiologist at the Frankel Cardiovascular Center.

"Unlike in the United States, pacemaker therapy is often not available or affordable for people in low- and middle-income countries. Our program is determined to change that."

It has been estimated that hundreds of thousands of individuals from around the world die from lack of a pacemaker, typically in countries with limited resources.

While implanting a recycled pacemaker is not legal in the U.S., the Food and Drug Administration does allow refurbished devices to be exported.

The "My Heart Your Heart" program began sending reconditioned pacemakers abroad in 2010 for cases of compassionate use, in which there is no alternative to treat a life threatening cardiac condition.




The refurbished devices either come from deceased individuals or those who need a pacemaker upgrade to a device with more advanced functions.

The U-M team sorts and interrogates recycled pacemakers, only reconditioning those that have more than four years of battery life.

The devices are reprocessed in a joint laboratory with World Medical Relief in Southfield, Mich., and Northeast Scientific, Inc., re-sterilizes them free of charge in Connecticut.

Many of the pacemakers come from Implant Recycling, LLC, a Michigan environmental and recycling company that services the crematory and cemetery industries.

The program has received donations from funeral homes in all 50 states.

This idea is more than a decade in the making, with each step carefully studied, said co-author Kim A. Eagle, M.D., founder of the program and a director of the Frankel Cardiovascular Center.

"We started with the beliefs and attitudes of patients, families, physicians and funeral home directors. The process of proper extraction, analysis of function, sterilization, packaging and ultimate implantation and follow-up has been rigorously sought. We have created a published roadmap, if you will, of how other centers and partners in the world can join is this most worthy cause."

The Michigan-led team plans to continue follow-up with participants to determine the long-term safety and efficacy of recycled pacemakers.

The longevity of new pacemakers varies depending on how much the patient is using it but usually exceeds 10 years.

"It is imperative that we move forward with this research and determine the optimal way to reduce the gap in access to lifesaving pacemaker therapy," Crawford said.

"The three-month outcomes are encouraging, but the six- and 12-month outcomes will be vital in understanding whether, with the exception of battery life, the reprocessed pacemakers can function like new ones."

The research has been supported by the Frankel Cardiovascular Center, grateful patients and donors and a number of foundations. Inquire about pacemaker donations.
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Study raises concerns about the climate change and global conflict crises | ScienceDaily
"Talking to the people who had lost their lands and preparing for these cases made me realise how conflict and climate change were so closely connected," said Ms Luisa Bedoya Taborda, who spent countless hours hunting down land deeds and interviewing conflict-affected communities to fight for their land rights.


						
She went on to lead a study examining the relationship between climate change and conflict, including civil war, which has identified that South America, Oceania, and Southeast Asia are understudied regions. The study, published in WIRES Climate Change, examined over 212 papers on the topic spanning 15 years (2007-2023). It revealed that while researchers have focused on linking climate impacts to the onset of conflict, there has been less attention on how climate impacts affect communities already experiencing conflict or involved in peacebuilding.

This is despite the fact that in many communities in Myanmar, Papua New Guinea, and the Philippines, climate-induced impacts such as typhoons, floods, droughts, and coastal erosion are already intensifying socio-political tensions and often triggering or escalating conflicts.

The researchers say the findings underscore the need for peacebuilding and efforts to limit climate change in risk-prone regions to be designed to work together, and not in isolation.

Crucial perspectives were also missing in most of the reviewed studies on climate change and conflict.

"Many of those studies are in English and studies published in Spanish, Portuguese, Tagalog, and other languages are underrepresented in current databases, so we are missing important perspectives and understanding of these situations," said Ms Bedoya Taborda.

Researchers warn that this gap could directly impact Australia's humanitarian response by challenging the effectiveness of its economic aid, peacebuilding, and climate adaptation efforts.




"Climate-driven instability in neighbouring countries could lead to regional security concerns, migration pressures, and humanitarian crises in Australia, and these areas are under-researched," said Associate Professor Michele Barnes, co-author of this study at the University of Sydney with James Cook University's Professor Tiffany Morrison.

"I was helping communities in Colombia that were dealing with climate change impacts like droughts or flooding and simultaneously they were affected by conflict. The same lands that were abandoned or seized, and I was helping to recover, were also intensely impacted by climate change," Ms Bedoya Taborda said. In 2022 she moved to Australia to complete a master's degree at James Cook University, two years later she is commencing a PhD on this topic at the University of Sydney's School of Project Management, Faculty of Engineering.

"It's very complicated because we don't actually know how to help communities facing these simultaneous shocks."

"Our review showed there is a major gap regarding what's happening in communities that are already affected by conflict. So, these communities are basically alone, trying to face these two significant, compounded shocks," said Ms Bedoya Taborda, who led the study as a master's student.

The researchers revealed that climate-induced stress is already exacerbating existing socio-political tensions, often leading to the outbreak or escalation of conflicts.

One example the researchers gave was Nepal, in Southern Asia. The country began a peacebuilding process after a 10-year civil war. The peacebuilding process attempted to lessen poverty and improve communities' livelihoods, but Nepal's communities faced significant difficulties due to the persistence of the underlying causes of the civil war combined with climate change impacts. The Midland region was severely deforested, and there was a shortage of wood and food.

This type of climate-security-driven crisis in Australia's neighbouring regions could lead to an increased demand for humanitarian aid, migration support and diplomatic and security assistance.

"There's an urgent need to study climate change impacts in conflict-affected communities so we can better understand how to design policies and projects that can help address these compounding issues in ways that work toward both climate resilience and enduring peace," said Dr Barnes.
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Synchronized movement between robots and humans builds trust, study finds | ScienceDaily
Trust between humans and robots is improved when the movement between both is harmonised, researchers have discovered.


						
These findings could improve the success of real-world human-robot teams, helping users like the emergency services to work more effectively with robots in the future.

By sensing co-movement in real-world environments, robots could use this as an indicator to sense whether the user trusts them sufficiently.

Lead author Dr Edmund Hunt, based in the University of Bristol's Faculty of Science and Engineering, said: "People have preferred social distances from others during interaction and their proximity shapes engagement.

"This is true for human-robot interaction as well. The way a robot moves can also convey information to a user -- humans quickly perceive apparent goal-directed behaviour from robot motion.

"We wanted to understand whether how humans and mobile robots move together -- co-movement through a space such as a building -- can affect levels of trust in the robot."

The team predicted that if robots can move alongside humans in a synchronised way it would build trust -- and conversely, that if a user distrusts a robot, the co-movement will be disrupted.




The experiment took place in 'Sparks Bristol' where members of the public were teamed up with two mobile rover robots and asked them to imagine they were a firefighter searching a building after a fire, using the robots to inspect the building and make sure it was safe.

The team then tracked the human and robot movement using an ultrasound tracking system. They found statistical evidence that synchronisation between human and robot movement over time, when the robot was within two metres, is related to changes in self-reported trust. Users who reported lower trust in the robots were found to have mirrored the robots' movements less.

This means movement could potentially be used by the robots as a marker for problems with their user's trust in them, and they could take pre-emptive actions to try and improve or repair the trust, for instance if they have made a mistake and they need to make amends.

Dr Hunt added: "In the future humans and robots will be increasingly working alongside each other in teams -- and the teammates will need to trust each other.

"We found evidence that when humans and robots can move together in a more synchronised way it helps trust -- and that when trust is damaged, this co-movement is disrupted too.

"This might provide an early warning of the need for trust repair -- so that a human-robot mission can still be successful when things don't go to plan."

Now the team plan to investigate further the causal relationship from decreased trust to decreased co-movement. This includes establishing whether an interruption to robot co-working it is more difficult for the participant to find the rhythm of co-moving with the robot, which may not be a trust issue as such. This might also include exploring other forms of minimal, nonverbal communication suited to non-humanoid robots, such as indicator lights or sounds, which can shape how trust is developed and maintained.
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Seeing memories form | ScienceDaily
Resembling a seahorse, as its name implies from the Greek words "hippos" (horse) and "kampus" (sea monster), the hippocampus is a brain region crucial for memory formation. But until recently, scientists have not been able to link memory formation to distinct molecular signals. Now, a team of scientists from the Institute of Science and Technology Austria (ISTA) and the Max Planck Institute for Multidisciplinary Sciences likely opened this black box. Their results are now published in PLOS Biology.


						
Henry Gustav Molaison, known as patient 'H.M.', was suffering from epilepsy. Riddled by seizures, he was referred to a surgeon, who localized the epilepsy to the temporal lobe inside his brain, home of the hippocampus.

On September 1, 1953, H.M. underwent brain surgery, removing his hippocampus to cure his epilepsy. After the surgery, the epilepsy and seizures were gone, yet H.M. developed severe side effects. He was now suffering from anterograde amnesia, remembering all the events before the surgery but unable to form new memories. His case helped link the hippocampus to brain function and memory formation.

Nowadays, the hippocampus is recognized as a crucial region in the human brain, involved in memory formation and spatial navigation. It converts short-term memory into long-term memory, facilitating the revision of personal experience.

In a new study led by Olena Kim, Yuji Okamoto, and Magdalena Walz Professor for Life Sciences at the Institute of Science and Technology Austria (ISTA) Peter Jonas, an international team of neuroscientists uncovered new details about the molecular mechanisms that drive memory processing. The scientists took a precise look at the mossy fiber synapse -- a key connection point between specific nerve cells (neurons) in the hippocampus -- by combining approaches to study its structure, essential molecules, and functionality.

The memory center

Inside the hippocampus, several types of neurons are involved in memory processing. Granule cells, for instance, are important for handling incoming information. "Granule cells receive various signals from other brain regions, which they must process and propagate further," explains Olena Kim, ISTA graduate and now a postdoc at the Institute of Molecular Biotechnology (IMBA) of the Austrian Academy of Sciences (OAW).




These signals get transmitted through the granule cells' axons -- their arm-like extension, known as mossy fibers. These fibers form a contact point to pyramidal cells -- the mossy fiber synapse. At this connection, messenger molecules in the form of neurotransmitters facilitate communication, eventually triggering the formation and storage of memory down the line.

Mossy fiber synapses are characterized by their high plasticity, meaning they can change their activity, structure, and connections based on stimuli. This adaptability helps the hippocampus to process information correctly and distinguish between similar cues.

Kim gives an example, "Let's assume, you encounter a panther and a black cat simultaneously, both appear black and feline. Yet you can distinguish one as a cat and one as a panther. Mossy fiber synapses play a key role in encoding and processing these distinguishing features, eventually retrieving memory and information."

Mossy fiber synapses in close-up

The exact molecular details of how signal processing in the mossy fiber synapses works are still unknown. In 2020, Peter Jonas, Carolina Borges-Merjane, and Olena Kim set out to study the structure of mossy fiber synapses, by using a new technique called 'Flash and Freeze' -- a powerful tool, where neurons are frozen right after being stimulated.

"Back then, we were able to correlate structural changes in the mossy fiber synapses to their functionality," says Kim. "However, we wanted to push the technique further and not only look at the structure of the synapses, but also at the changes that occur on the molecular level when signals get processed."

The scientists were particularly interested in two proteins located at the neurotransmitter release zone: Cav2.1 calcium channels, which are crucial as the influx of calcium through those channels triggers neurotransmitter release, and Munc13, a key factor, that hints at the neurotransmitter's readiness to be released.




"Before our study, all the work on these two proteins was done with chemically fixed brain samples," Kim continues. As those samples are not alive, they do not provide insights into dynamic processes. "For our new study, we were eager to use live brain tissue to preserve the dynamics, the natural compositions, and the localization of these proteins."

A moon-like surface

With the help of their ISTA colleagues, Professor Ryuichi Shigemoto, and Staff Scientist Walter Kaufmann, the scientists used the 'freeze fracture labeling' technique. They chemically stimulated the granule cells in mouse brain tissue samples to activate the process of memory formation. Then, the brain tissue was instantly frozen and split apart into two halves. The inner side of the section represents the exposed surface of the tissue inside -- a 3D footprint of the tissue in that specific moment, with embedded proteins and molecules.

After labeling Cav2.1 and Munc13 to make them visible, the researchers used an electron microscope to find their exact localization. The images, resembling a close-up of the moon, revealed that upon stimulation, these two proteins rearranged and moved closer together.

Further testing revealed that the rearrangement is tightly correlated with the functionality of the mossy fiber synapse. Peter Jonas summarizes, "Upon activation, there are two changes. First, the number of vesicles near the membrane increases. Second, there is nano-rearrangement of Cav2.1 and Munc13, making the synapses more powerful and more precise. Both changes may contribute to memory formation."

The study sheds light on the relationship between structure and function at a key synapse in the hippocampus. Our memories often evoke vivid images. But until now, we have not been able to capture the molecular signals that unleash memory formation. The present study sets a cornerstone in that.
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New study shows promising results for COPD treatment | ScienceDaily
We live longer and longer, and as we age, a lot of us develop a series of health issues and chronic diseases, including Chronic Obstructive Pulmonary Disease (COPD), which is found in around 600 million individuals globally. However, only half of them know they have the disease.


						
COPD patients often experience shortness of breath, persistent cough with mucus, wheezing and frequent respiratory infections, which can make everyday activities difficult.

Now a new study from the University of Copenhagen and Bispebjerg Hospital suggests that a form of vitamin B3 may be the key to improving quality of life for these patients.

"In the study, we show that nicotinamide riboside, also known as vitamin B3, can reduce lung inflammation in COPD patients," says Associate Professor Morten Scheibye-Knudsen from the Center for Healthy Aging at the Department of Cellular and Molecular Medicine, University of Copenhagen, who has co-authored the new study.

"This is significant, because inflammation can lead to reduced lung function in these patients," he says.

COPD patients have increased risk of respiratory infections and pneumonia. For instance, influenza can lead to serious lung infection and, at worst, death.

Reduced lung inflammation

The double-blinded, randomised, placebo-controlled study included 40 COPD patients and 20 healthy control subjects. The patients either received a placebo or the vitamin B3 in doses of two grams a day. The results showed a significant drop in the inflammation marker (interleukin 8 or IL 8) in patients treated with the vitamin B3. After six weeks, the researchers observed a drop in IL 8 levels of 53 per cent, and this effect increased by 63 per cent after another 12 weeks.




In other words, the group treated with vitamin B3 experienced reduced lung inflammation during the study.

"Even though the results are promising, we need to carry out more studies on larger populations to confirm our findings and to determine the long-term effects of nicotinamide riboside in treatment for COPD," Morten Scheibye-Knudsen explains.

The researchers also found that COPD patients have lower levels of NAD in the blood, which is associated with accelerated ageing based on DNA methylation levels. Treatment with vitamin B3 resulted in higher NAD levels and showed signs of delaying cellular ageing.

"As we age, we seem to metabolize a molecule known as NAD. The loss of this molecule is also seen after DNA damage, for instance the type of damage associated with smoking," Morten Scheibye-Knudsen says.

This means that the molecule may influence the ageing process, which makes it a possible target for future treatment -- and, initially, for more studies.

It is important not to jump to conclusions about the role of NAD in the ageing process, though, as more research is required to fully understand the implications and possibilities of NAD.

"We hope this research will pave the way for new treatment options for COPD patients, but first we need to continue to analyse and validate the results in larger and more comprehensive studies. Only through thorough research will we be able to offer the best and most effective treatment to people suffering from this difficult disease," he says.
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Physicists develop new method to visualize magnetic nanostructures with high resolution | ScienceDaily
A new method enables researchers to analyse magnetic nanostructures with a high resolution. It was developed by researchers at Martin Luther University Halle-Wittenberg (MLU) and the Max Planck Institute of Microstructure Physics in Halle. The new method achieves a resolution of around 70 nanometres, whereas normal light microscopes have a resolution of just 500 nanometres. This result is important for the development of new, energy-efficient storage technologies based on spin electronics. The team reports on its research in the current issue of the journal ACS Nano.


						
Normal optical microscopes are limited by the wavelength of light and details below around 500 nanometres cannot be resolved. The new method overcomes this limit by utilising the anomalous Nernst effect (ANE) and a metallic nano-scale tip. ANE generates an electrical voltage in a magnetic metal that is perpendicular to the magnetisation and a temperature gradient. "A laser beam focuses on the tip of a force microscope and thus causes a temperature gradient on the surface of the sample that is spatially limited to the nanoscale," says Professor Georg Woltersdorf from the Institute of Physics at MLU. "The metallic tip acts like an antenna and focusses the electromagnetic field in a tiny area below its apex." This enables ANE measurements with a much better resolution than conventional light microscopy allows. The microscopic images published by the research team achieve a resolution of around 70 nanometres.

Previous studies have only investigated magnetic polarization in the sample plane. However, according to the research team, the in-plane temperature gradient is also crucial and allows to probe the out-of-plane polarization using ANE measurements. In order to close this gap and demonstrate the reliability of the ANE method for visualising magnetic structures on the nanometre scale, the researchers used a magnetic vortex structure.

A particular advantage of the new technique is that it also works with chiral antiferromagnetic materials. "Our findings are significant for the thermoelectric imaging of spintronic components. We have already demonstrated this with chiral antiferromagnets," says Woltersdorf. "With our method has two advantages: on the one hand, we have greatly improved the spatial resolution of magnetic structures, far beyond the possibilities of optical methods. Secondly, it can also be applied to chiral antiferromagnetic systems, which will directly benefit our planned Cluster of Excellence 'Centre for Chiral Electronics'," says Woltersdorf. Together with Freie Universitat Berlin, the University of Regensburg and the Max Planck Institute of Microstructure Physics in Halle, MLU is applying for funding as part of the Excellence Strategy. The aim of the research is to lay the foundations for new concepts for the electronics of the future.

The work was funded by the German Research Foundation (DFG) as part of the Collaborative Research Centre / Transregio (CRC TRR) 227, Project-1D 328545488.
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Key strategies against drug-resistant prostate cancer | ScienceDaily
An enzyme called EZH2 has an unexpected role in driving aggressive tumor growth in treatment-resistant prostate cancers, according to a new study by scientists at Weill Cornell Medicine. The results could potentially lead to new therapies for patients with limited options and add to the significant progress the teams have made in understanding how advanced prostate cancer develops resistance to treatments that target androgen receptors.


						
Prostate cancer is a leading cause of cancer-related death in men, claiming over 30,000 lives annually in the United States. While most prostate cancers initially respond to androgen receptor-blocking therapies, some tumors evolve into a highly aggressive, treatment-resistant form known as neuroendocrine prostate cancer, which no longer relies on androgen signaling and is therefore difficult to treat. Understanding this transition has become a priority for researchers and clinicians.

The new study, led by Drs. Maria Diaz-Meco and Jorge Moscat, both Homer T. Hirst III Professors of Oncology in Pathology and members of the Sandra and Edward Meyer Cancer Center at Weill Cornell Medicine, and published Nov. 20 in Nature Communications, found that the absence of a protein called PKCl/i in prostate cancer cells enables EZH2 to drive aggressive growth, even with androgen receptor inhibitors present. Normally, PKCl/i limits EZH2's activity. However, in PKCl/i-deficient cells treated with androgen receptor inhibitors, an alternative form of EZH2 is produced that has a different function. Instead of repressing tumor-suppressor genes, this form of EZH2 drives rapid protein production and activates growth factors like TGF-b, fostering an environment around the tumor that promotes cancer progression despite androgen receptor inhibition.

"This study reveals a critical mechanism behind treatment resistance in prostate cancer, suggesting new therapeutic approaches," said Dr. Diaz-Meco. "By understanding EZH2's role in this context, we may be able to re-sensitize tumors to androgen receptor inhibitors or make the cancer newly vulnerable to targeted treatments, such as immunotherapies."

In preclinical studies, the team targeted EZH2's alternative activities to assess potential treatment solutions. They found that inhibiting either protein synthesis or the TGF-b pathway effectively reversed resistance in PKCl/i-deficient cancer cells. Blocking EZH2's alternative function restored sensitivity to androgen receptor therapies like enzalutamide. Furthermore, since TGF-b is associated with immune suppression in tumors, inhibiting this pathway could enhance immunotherapy effectiveness, a treatment with limited success against prostate cancer alone.

The researchers noted that the absence of PKCl/i creates a unique vulnerability in cancer cells, suggesting that combining EZH2 inhibitors with AR-targeted therapies could significantly inhibit tumor growth. However, they caution that the inhibition of EZH2 in tumors with high levels of PKCl/i can sometimes counteract therapeutic effects, underscoring the need for precisely tailored treatments for patients with reduced PKCl/i levels. Given the complexity of the EZH2 pathway, achieving a careful balance is essential to avoid reversing treatment benefits.

This research lays the groundwork for clinical trials combining androgen receptor inhibitors with EZH2 or TGF-b inhibitors for patients with therapy-resistant prostate cancer characterized by PKCl/i deficiency. Targeting these pathways offers hope not only to overcome AR resistance but also to broaden treatment options for this challenging form of cancer.

Dr. Moscat emphasized the collaborative efforts behind this study, building on previous findings about PKCl/i's role in cancer progression. The study's co-first authors are postdoctoral researcher Dr. Shankha Chatterjee, instructor Dr. Juan Linares, postdoctoral researcher Dr. Tania Cid-Diaz, and assistant professor of research in pathology and laboratory medicine Dr. Angeles Duran, all members of the Moscat and Diaz-Meco laboratories.
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Researchers develop clinically validated, wearable ultrasound patch for continuous blood pressure monitoring | ScienceDaily
A team of researchers at the University of California San Diego has developed a new and improved wearable ultrasound patch for continuous and noninvasive blood pressure monitoring. Their work marks a major milestone, as the device is the first wearable ultrasound blood pressure sensor to undergo rigorous and comprehensive clinical validation on over 100 patients.


						
The technology, published on Nov. 20 in Nature Biomedical Engineering, has the potential to improve the quality of cardiovascular health monitoring in the clinic and at home.

"Traditional blood pressure measurements with a cuff, which are limited to providing one-time blood pressure values, can miss critical patterns. Our wearable patch offers a continuous stream of blood pressure waveform data, allowing it to reveal detailed trends in blood pressure fluctuations," said study co-first author Sai Zhou, who recently graduated with his Ph.D. in materials science and engineering from the UC San Diego Jacobs School of Engineering.

The patch is a soft and stretchy device, about the size of a postage stamp, that adheres to the skin. When worn on the forearm, it offers precise, real-time readings of blood pressure deep within the body. The patch is made of a silicone elastomer that houses an array of small piezoelectric transducers sandwiched between stretchable copper electrodes. The transducers transmit and receive ultrasound waves that track changes in the diameter of blood vessels, which are then converted into blood pressure values.

Technological improvements to wearable ultrasound

The wearable ultrasound patch builds upon an earlier prototype that was pioneered by the lab of Sheng Xu, a professor in the Aiiso Yufeng Li Family Department of Chemical and Nano Engineering at UC San Diego. Researchers re-engineered the patch with two key improvements to enhance its performance for continuous blood pressure monitoring. First, they packed the piezoelectric transducers closer together, enabling them to provide wider coverage so they could better target smaller arteries such as the brachial and radial arteries, which are more clinically relevant. Second, they added a backing layer to dampen redundant vibrations from the transducers, resulting in improved signal clarity and tracking accuracy of arterial walls.

In tests, the device produced comparable results to a blood pressure cuff and another clinical device called an arterial line, which is a sensor inserted into an artery to continuously monitor blood pressure. While the arterial line is the gold standard for blood pressure measurement in intensive care units and operating rooms, it is highly invasive, limits patient mobility, and can cause pain or discomfort. The patch provides a simpler and more reliable alternative, as shown in validation tests conducted on patients undergoing arterial line procedures in cardiac catheterization laboratories and intensive care units.




Comprehensive clinical validation

Researchers conducted extensive tests to validate the patch's safety and accuracy. A total of 117 subjects participated in studies that evaluated blood pressure across a wide range of activities and settings. In one set of tests, seven participants wore the patch during daily activities such as cycling, raising an arm or leg, performing mental arithmetic, meditating, eating meals and consuming energy drinks. In a larger cohort of 85 subjects, the patch was tested during changes in posture, such as transitioning from sitting to standing. Results from the patch closely matched those from blood pressure cuffs in all tests.

The patch's ability to continuously monitor blood pressure was evaluated in 21 patients in a cardiac catheterization laboratory and four patients who were admitted to the intensive care unit after surgery. Measurements from the patch agreed closely with results from the arterial line, showcasing its potential as a noninvasive alternative.

"A big advance of this work is how thoroughly we validated this technology, thanks to the work of our medical collaborators," said Xu. "Blood pressure can be all over the place depending on factors like white coat syndrome, masked hypertension, daily activities or use of medication, which makes it tricky to get an accurate diagnosis or manage treatment. That's why it was so important for us to test this device in a wide variety of real-world and clinical settings. Many studies on wearable devices skip these steps during development, but we made sure to cover it all."

Next steps

The research team is preparing for large-scale clinical trials and plans to integrate machine learning to further improve the device's capabilities. Efforts are also underway to validate a wireless, battery-powered version for long-term use and seamless integration with existing hospital systems.




Paper: "Clinical validation of a wearable ultrasound blood pressure sensor." Co-authors include Sai Zhou*, Geonho Park*, Katherine Longardner*, Muyang Lin*, Baiyan Qi, Xinyi Yang, Xiaoxiang Gao, Hao Huang, Xiangjun Chen, Yizhou Bian, Hongjie Hu, Ray S. Wu, Wentong Yue, Mohan Li, Chengchengfang Lu, Ruotao Wang, Siyu Qin, Isac Thomas, Benjamin Smarr, Erik B. Kistler, Belal Al Khiami, Irene Litvan and Sheng Xu, UC San Diego; and Esra Tasali and Theodore Karrison, The University of Chicago.

*These authors contributed equally to this work.

This work was supported by a Wellcome Trust Innovator Award (WT215841/Z/19/Z) and the National Institutes of Health (1 R01 EB3346401).

All bio-experiments were conducted in accordance with the ethical guidelines of the National Institutes of Health and with the approval of the Institutional Review Boards of the University of California San Diego.
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Mixed forests reduce the risk of forest damage in a warmer climate | ScienceDaily
Forests with few tree species pose considerably higher risk of being damaged and especially vulnerable is the introduced lodgepole pine. This is shown in a new study by researchers from Umea University and the Swedish University of Agricultural Science in Uppsala. The results can be useful for preventing forest damages and financial losses related to the forest industry.


						
Fungi, insects, fires and cervids, such as moose, are examples of natural factors behind tree damages in Swedish forests. Sometimes, the damages become so extensive that they impact the function of forest ecosystems, not least the ability of forests to provide wood and other tree products.

"In a warmer climate with more extreme weather and new pest organisms, and with a more intense forestry, forest damages are expected to become more common and more severe. It is therefore important to understand causes of forest damages and whether it can be prevented," says researcher Micael Jonsson at Umea University, who led the study.

The Swedish national forest inventory has collected extensive data from Swedish forests. Since 2003, data on forest damages have also been collected.

In the current study, the research group has analyzed 15 years of these data from all over Sweden, to investigate which damages are most common and which factors determine the risk of a tree becoming damaged. The study is more extensive both in time and geographically than previous studies.

The results show that wind and snow are the most common causes of tree damage, followed by forestry and then fungi. Damages from cervids -- mostly moose -- are on fifth place. 94 percent of all trees showed some kind of damage. Coniferous trees and young stands showed the highest risk of damage, and in warmer parts of Sweden, stands with few tree species showed a considerably higher risk of being damaged compared to stands with a higher number of tree species.

"Our results show that there is a potential to reduce the risk of forest damages via a changed forest management. Especially, a higher proportion of broadleaf trees in the otherwise so coniferous-dominated production forest would result in fewer damages. We can for example see that the lodgepole pine, introduced by the forestry industry, has the highest risk of damage. Its introduction therefore counteracts a profitable forestry," says Micael Jonsson.




The results also indicate that a higher number of tree species in a stand act as an insurance against extensive forest damages in a warmer climate.

"We must adapt Swedish forests and forest management methods to a future warmer climate. Including more tree species in production forests seems to be an adaptation that could work!" says co-author Jan Bengtsson at the Swedish University of Agricultural Science.

However, the study also shows that the data material has some weaknesses. For example, it has not been possible to establish the cause behind a large proportion of the damages.

"The national forest inventory collects important data for our understanding of the forest, but when it comes to the damage inventory, the data quality needs to improve to be fully usable in forestry practices," says Jon Moen, co-author at Umea University.
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Scientists develop breakthrough culture system to unlock secrets of skin microbiome | ScienceDaily
The human skin is home to a wide variety of bacteria. The composition of the community of bacteria -- called the "skin microbiota" -- has serious implications for skin health. A healthy balance between different species of bacteria on the skin often translates to healthy skin. The loss of this balanced skin microbiota can lead to diseases such as atopic dermatitis, acne, and psoriasis. Since the skin microbiota can vary based on various factors such as age, sex, climate, and an individual's occupation understanding its composition is crucial for identifying bacteria that cause skin diseases and targeting them with specialized treatments.


						
Culturing skin microbiota in the lab setting can be challenging due to several reasons such as difficulty in replicating the unique environment of skin and the lack of effective culturing methods. In a recent study that was published in Alternatives to Animal Testing and Experimentation on November 14 2024, researchers addressed the limitations in culturing skin microbiota by developing a novel culture system that facilitates cultivating several skin bacteria species in the lab setting.

"We have developed the first complex culture system that can cultivate multiple indigenous skin bacteria in a balanced state. Detailed analysis of the biology of indigenous skin bacteria, which affect the condition of human skin, is now possible. Going forward, the system can be used in the research and development of cosmetics and drugs for numerous skin diseases" explains Associate Professor Yuuki Furuyama of Tokyo University of Science, the lead researcher in the study.

Since culturing skin microbiota in the lab is challenging, researchers have traditionally used metagenomic analysis to study them -- an approach that involves extracting the combined genome of all bacteria in a community. While metagenomic analysis can offer useful insights, it might not be effective in uncovering interactions between different species. The newly created growth medium called "TUS Skin Bacteria Co-culture (TSBC)" medium can allow researchers to jointly cultivate multiple bacteria and study their interactions. In the study, researchers including Dr. Furuyama, along with Mr. Ikuya Yamamoto and Professor Kouji Kuramochi of Tokyo University of Science, successfully cultivated four skin bacteria namely Staphylococcus epidermidis, Staphylococcus capitis, Cutibacterium acnes, and Corynebacterium tuberculostearicum. They found that the bacterial composition within the lab-grown community was balanced and similar to those found in Japanese skin.

"Research on the indigenous microbiota of the skin has mainly focused on metagenomic analysis, which does not involve culture methods, or on the analysis of individual bacteria in pure culture. However, since multiple bacteria interact with each other in the actual skin environment, we thought that a model culture system that reproduced the interaction relationship was necessary," notes Dr. Furuyama.

The skin microbiota is highly individualized and can vary even across different areas of the same person's skin. Skin properties such as sebum levels, moisture, and dryness all influence the composition of the microbiota. This new co-culture technique opens avenues to study how both internal and external factors, including skincare products, affect the microbiota in various skin locations. In addition, future research can explore how skincare routines impact microbiota across different ethnicities and skin types.

As skin sensitivity and conditions like eczema continue to rise, driven by factors like climate change and environmental stressors, a more holistic understanding of skin microbiota imbalances offers a pathway to new treatments. By targeting the microbiota, researchers can potentially develop tailored, preventive solutions that support healthier, more resilient skin -- improving quality of life for millions around the world.
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Researchers eliminate the gritty mouth feel: How to make it easier to eat fiber-rich foods | ScienceDaily
Fiber is something that most of us get far too little of. To change that, we need to actually enjoy eating it. Food researchers from the University of Copenhagen have now invented a "disguise" that solves the problem of the dry and gritty mouth feel of fibers.


						
Think of how it would be to drink a juice with wheat bran in it -- you may imagine an unpleasant gritty sensation which would make you less prone to enjoy it.

Unfortunately, this feeling is often associated with insoluble dietary fibers. Those are the kind of fibers found in e.g. wheat bran, vegetables, and whole grains. The unfortunate feeling is a problem as the majority of the world's population doesn't consume enough fibers, which are crucial for our bodies. This negatively affects human health in several ways. For example, fibers help prevent cardiovascular diseases, diabetes, and colon cancer. In fact, a lack of fiber intake leads to roughly one million deaths annually.

"If we don't like it, we don't eat it. It's that simple. And no one would enjoy eating grainy flour -- but that's roughly what the sensation of insoluble dietary fibers often produces, especially added to more liquid foods like yogurt, juices and beverages," says Professor Lilia Ahrne of the University of Copenhagen's Department of Food Science.

While insoluble fibers work well in breads, there are many other types of products where this isn't the case. This is due to the dry (similar to the sensation known from red wine and green tea) and grainy-like feeling in the mouth that most people find unappetizing.

"This is why there is such a limited selection of fiber-rich foods and beverages. And that's why it's important to figure out how to incorporate fibers into more foods without causing a bad eating experience. The more variety there is in fiber-rich products, the greater the likelihood that people will increase their fiber intake. And now, we have a potential solution," says Lilia Ahrne.

From rough to velvet 

Ahrne and a team of research colleagues from both Denmark and other countries have developed a way to 'disguise' fibers, by making them -- quite literally -- more palatable.




Inspired by foods like chia seeds, which are naturally enveloped in a soft, gel-like layer, the researchers encapsulated pea cell-wall fibers in a gel that forms a soft coating around the fiber particles.

"The gel coating makes the fibers feel velvety, like cream on the tongue, where you can't feel the individual particles because the gel prevents contact between the particles and the tongue. Since the gel is at least as soft as tongue tissue, it doesn't trigger the sensory receptors, and we don't perceive the gritty texture," explains Gabriele D'Oria, former PhD student at the Department of Food Science, now postdoctoral researcher at INRAE -- Universite Paris-Saclay and first author of the research article on the study.

The gel-coated particles were put to the test with a trained tasting panel, where the results demonstrated that the test subjects perceived up to 52% less fibers, while the gel reduced the sensation of grittiness by 42% and dryness in the mouth by 36%.

"We have now demonstrated that gel coating works. The gel can be refined and adjusted depending on the purpose. And in principle, the method can be used for all types of foods and beverages," says Gabriele D'Oria.

The gel is both flavor- and odor-free and is based on gellan gum, which is produced by bacteria and already deployed in the production of foods for other purposes. Furthermore, the process is also quick and simple.

"In lab trials, it took me seven minutes to produce thousands of coated fiber particles. And this can definitely be upscaled once operating on a larger scale. One could imagine giant silos producing tons of coated fiber particles," says Gabriele D'Oria.




Beneficial for elder health -- and climate

In the long run, the researchers hope that the idea could help solve an increasingly widespread health dilemma:

"We are dealing with a global nutritional issue that will only grow as the world's population ages. Elderly people who consume too little fiber are more prone to, among other things, digestive issues, unintended weight loss and general frailty. Therefore, there will be a need to develop fiber-rich products that people actually want to eat," says Lilia Ahrne.

The researchers believe that it makes sense to use gel coating in liquid foods like juice and drinkable yogurt.

Furthermore, the camouflaged fibers have the potential to become a climate-friendly diet option, as Ahrne points out:

"We are all aware of the need to shift to more plant-based diets. If we can understand how to address the negative experiences of eating dietary fibers, we can better utilize fiber-rich by-products, such as bran from grains, in a sustainable way."




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2024/11/241120122139.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Tumor cells suffer copper withdrawal | ScienceDaily
While toxic in high concentrations, copper is essential to life as a trace element. Many tumors require significantly more copper than healthy cells for growth -- a possible new point of attack for cancer treatment. In the journal Angewandte Chemie, a research team from the Max Planck Institute for Polymer Research has now introduced a novel method by which copper is effectively removed from tumor cells, killing them.


						
Copper is an essential cofactor for a variety of enzymes that play a role in the growth and development of cells. For example, copper ions are involved in antioxidant defense. Cells very strictly regulate the concentration and availability of copper ions. On the one hand, enough copper ions must be on hand; on the other, the concentration of free copper ions in the cytoplasm must be kept very low to avoid undesired side effects. Extracellular, doubly charged copper ions are reduced to singly charged copper, transported into the cell, stored in pools, and transferred to the biomolecules that require them on demand. To maintain the cellular copper equilibrium (homeostasis), cells have developed clever trafficking systems that use a variety of transporters, ligands, chaperones (proteins that help other complex proteins to fold correctly), and co-chaperones.

Because cancer cells grow and multiply much more rapidly, they have a significantly higher need for copper ions. Restricting their access to copper ions could be a new therapeutic approach. The problem is that it has so far not been possible to develop drugs that bind copper ions with sufficient affinity to "take them away" from copper-binding biomolecules.

In cooperation with the Stanford University School of Medicine (Stanford/CA, USA) and Goethe University Frankfurt/Main (Germany), Tanja Weil, Director of the Max Planck Institute for Polymer Research (Mainz) and her team have now successfully developed such a system. At the heart of their system are the copper-binding domains of the chaperone Atox1. The team attached a component to this peptide that promotes its uptake into tumor cells. An additional component ensures that the individual peptide molecules aggregate into nanofibers once they are inside the tumor cells. In this form, the fiber surfaces have many copper-binding sites in the right spatial orientation to be able to grasp copper ions from three sides with thiol groups (chelate complex). The affinity of these nanofibers for copper is so high that they also grab onto copper ions in the presence of copper-binding biomolecules. This drains the copper pools in the cells and deactivates the biomolecules that require copper. As a consequence, the redox equilibrium of the tumor cell is disturbed, leading to an increase in oxidative stress, which kills the tumor cell. In experiments carried out on cell cultures under special conditions, over 85 % of a breast cancer cell culture died off after 72 hours while no cytotoxicity was observed for a healthy cell culture.

The research team hopes that some years in the future, these fundamental experiments will perhaps result in the development of useful methods for treating cancer.
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An innovative antibiotic for drug-resistant bacteria | ScienceDaily
Antibacterial drugs are important for treating infections. But increasingly, bacterial resistance to current drugs -- so they don't work well, or even at all -- means new ones are urgently needed. Building on previous work, researchers in ACS Infectious Diseases have demonstrated a potential antibacterial treatment from a modified darobactin, a compound originally from a bacterium. The team reports proof-of-concept animal trials on infections caused by bacteria, including E. coli, that are known to develop drug resistance.


						
This study was published during the World Health Organization's World Antimicrobial Resistance (AMR) Awareness Week from November 18 to 24.

Earlier in 2024, the World Health Organization updated its list of bacterial pathogens that can develop resistance to antibiotics to include Acinetobacter baumannii, Pseudomonas aeruginosa and E. coli, among others. Despite the need for new antibiotics that target these priority pathogens, scientists don't have many candidates. One potential resistance-breaking compound is called darobactin, a naturally produced antibiotic discovered in a bacterium. Darobactin binds to an essential protein in cells of different bacteria and eventually causes their death. Previously, Rolf Muller, Jennifer Herrmann and colleagues showed that genetically engineered versions of darobactin have antibacterial activity. Specifically, one of these non-natural, biosynthetic darobactins (called D22) inhibited A. baumannii growth in lab assays.

For this new study, a larger team led by Muller and Herrmann tested the engineered D22 compound against several priority bacterial infections in animals. First, in zebrafish embryos, D22 treatment cleared A. baumannii infection as effectively as ciprofloxacin, a broad-spectrum antibiotic used for complicated infections. Then the team conducted a series of efficacy and dosing trials with mice:
    	Best delivery method: Observations indicated that administering D22 as an injection was more effective than via mouth.
    	Efficacy against P. aeruginosa: Repeated doses of D22 substantially limited P. aeruginosa bacterial growth in mice (thigh tissue infection) but didn't fully clear the infection.
    	Multi-dose experiments against E. coli: Administering D22 four times in 25 hours fully cleared E. coli in a severe infection model of peritonitis (abdomen infection). Activity was also observed for single doses. Twice-daily D22 injections over three days significantly reduced bacterial presence in a complicated E. coli urinary tract infection, although not as low as the antibiotic gentamicin, which reduced bacterial loads below detection.

These results show that D22 can inhibit critical infections and highlights the compound's promise for further development toward future clinical trials as "an innovative solution to fight antimicrobial resistance," say the researchers.

The authors acknowledge funding from the Helmholtz Impuls- und Vernetzungsfonds (Impulse and Networking Fund).

Some of the authors are employees of Evotec, a biotechnology company involved in drug discovery and development. 
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Garden produce grown near Fayetteville works fluorochemical plant contains GenX, other PFAS | ScienceDaily
Residential garden produce grown near the Fayetteville Works fluorochemical plant can expose those who consume it to per- and polyfluoroalkyl substances (PFAS), according to a new study conducted by researchers from North Carolina State University, East Carolina University and the Colorado School of Mines.


						
"It is often assumed that contaminated drinking water is the main pathway through which we are exposed to PFAS," says Detlef Knappe, professor of civil, construction, and environmental engineering at NC State and a lead investigator of the study. "An important goal of our study was to determine whether people who live in PFAS-impacted communities are also exposed to PFAS through home-grown produce."

The researchers collected 53 produce samples from five residential gardens located near the fluorochemical manufacturer Fayetteville Works in Fayetteville, N.C. Samples were analyzed for 43 PFAS. The targeted PFAS included GenX and 12 other per- and polyfluoroalkyl ether acids (PFEAs) that are uniquely associated with the Chemours-owned facility.

The summed PFAS concentrations detected in as-received produce reached up to 38 nanograms per gram (ng/g), with PFEAs from the manufacturer overwhelmingly dominating the PFAS profile.

Among different types of produce studied, which included fruits, vegetables, and nuts, researchers found that water-rich produce, like berries and figs, exhibited the highest PFAS levels. When comparing frozen produce harvested in the area over time, researchers observed a general decreasing trend in PFAS levels from 2013 to 2019, though with some variations. While the exact cause of this decline is unclear, researchers suspect that interventions implemented to reduce air emissions at the nearby fluorochemical manufacturer might have played a role.

Next, the researchers looked at how PFAS exposure through consuming contaminated produce compared to exposure through drinking water. Specifically, researchers determined how much produce would give the same exposure to GenX as drinking water with 10 ng/L of GenX, the highest level allowed by the U.S. Environmental Protection Agency (EPA).

"The comparison was made based solely on GenX because it was the only one of the detected PFEAs for which toxicity information was available," says Pingping Meng, assistant professor of chemistry at ECU and lead author of this study.




For the site with the highest average GenX concentration in the studied produce (0.19 ng/g), the researchers found that for children, daily exposure to GenX from drinking water containing 10 ng/L GenX is similar to eating about 17 g (0.6 ounces, or about 10 blueberries) and adults eating about 68 g (2.4 ounces) of produce. These produce quantities are about nine times lower for children and four times lower for adults than the typical intake of fruits and vegetables.

To assess the long-term risk of consuming GenX-contaminated produce in impacted communities, researchers also calculated the chronic-exposure daily limit, which is the maximum amount of produce that an individual could safely consume daily.

For children aged 3 to 6 years, the daily limit for chronic exposure was 289 grams daily (about 10 ounces, or one and two-thirds cups of blueberries), which is higher than the typical value of 186 grams per day. However, the researchers note that the risk from consuming this amount of produce is likely underestimated because the calculation didn't consider other PFAS in the produce.

"We may be underestimating the risk because we are not considering the potentially additive effects of PFEA mixtures, particularly for PFEAs that were detected at concentrations higher than GenX but for which health-based reference doses are lacking," Meng says. "Research is urgently needed to better understand the toxicity of the dominant PFEAs that we detected in the produce."

"Our results show that people who live near Fayetteville Works and consumed locally grown fruits and vegetables were exposed to numerous PFEAs through their diet," adds Knappe. "These findings highlight that diet, in addition to drinking water, can be an important human exposure pathway."
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Automated 3D computer vision model offers a new tool to measure and understand dairy cow behavior and welfare | ScienceDaily
Dairy cows typically rest for 10 or more hours a day, so a dry, clean, and comfortable place -- such as a freestall -- to lie down and rest is essential for their health, well-being, and production performance.One key factor in whether stalls are comfortable for cows is the ease with which they can get up and down, so it is common on farms for staff to watch for abnormal rising behaviors as part of standard welfare management. In a new study in the Journal of Dairy Science, published by Elsevier,a Swedish team, in collaboration with Sony Nordic, introduced a new automated model that accurately detects posture transitions in dairy cows. This innovative approach using 3-dimensional (3D) pose estimation offers valuable, unbiased insights into animal welfare and could offer a less time-consuming and more consistent assessment tool for researchers and farmers alike.


						
Led by Niclas Hogberg, DVM, and Adrien Kroese, Eng, Department of Clinical Sciences, Faculty of Veterinary Medicine and Animal Science, Swedish University of Agricultural Sciences, Uppsala, Sweden, the study aimed to develop a reliable method for monitoring the ease with which cows can get up and down in their cubicles, a crucial indicator of overall comfort and well-being.

Adrien Kroese explained, "Evidence points to a clear link between restricted movement for cows and signs of reduced welfare, so it is common to have some kind of observation practice in place to catch signs of movement struggles."

Traditional methods -- which often rely on human observation -- can be subjective, sporadic, and time-consuming.

Considering the need for more consistent methods, the study team proposed a novel framework for detecting cow movements, specifically to understand how to measure lying-to-standing transitions from 3D pose estimation data compared with the human eye.

The team employed a 24-hour setup of seven cameras recording a herd of Swedish Holstein and Swedish Red cows. This footage was then used with 3D pose estimation software, which tracks and records movements via a 2D object detector and pose estimator. These datapoints are then fed into convolutional neural networks to detect cow movements in comparison to specific anatomical landmarks on static images from the footage. The result is a 3D map of cows' movement in their stalls and a selection of which movements indicate the transition to standing.

Kroese explained, "We then compared the standing data gathered by the software against timestamps in the video annotated by three human observers, which is considered the gold standard for behavioral observations."

How did the 3D data model hold up in comparison to the human eye? Kroese said, "The framework was able to detect when a cow was transitioning from lying to standing with the same accuracy as humans. The sensitivity of the detection was over 88%."




Notably, the results also indicate that the model introduced no more bias compared with human observers.

Although not without limitations, the study's findings demonstrate the potential of 3D pose estimation to provide objective and reliable data on cow behavior. Kroese noted, "This technology represents an exciting advancement in our ability to study and monitor animal behavior and welfare. By automatically and accurately detecting posture transitions, we can gain valuable insights into the comfort and well-being of dairy cows."

The model offers potential to help researchers scale up the study of dairy cow behavior and motion patterns and opens the door to the development of new assessment tools for farmers to make informed decisions about their herds.
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Trial shows alcohol-mimicking medication can give laryngeal dystonia patients back their voice | ScienceDaily
Laryngeal dystonia (LD), a rare neurological disease that significantly impacts a person's ability to speak due to uncontrollable vocal cord spasms, can have a debilitating effect on a person's social life, employment and mental health. Currently, LD is most commonly managed with botulinum neurotoxin (Botox) injections, but this treatment is ineffective for up to 40% of patients who receive it. Now, a study led by researchers from Mass Eye and Ear, a member of the Mass General Brigham healthcare system, shows that an oral medication, sodium oxybate, is more effective than placebo at reducing LD symptoms in patients whose symptoms improve when they consume alcohol.


						
The results from the phase 2b randomized clinical trial, published November 20th in Annals of Neurology, build on more than a decade of research spurred by anecdotal reports from patients with LD who said their symptoms improved after consuming a couple alcoholic drinks. Sodium oxybate is a central nervous system agent that is FDA-approved to treat patients with narcolepsy and sleep disorders. Sodium oxybate mimics some of the effects of alcohol.

In the trial of more than 100 patients, a single dose of sodium oxybate significantly improved symptoms of patients with alcohol-responsive LD without causing serious side effects. The minimum efficacy of the drug was 16% of voice improvement, with the average of 41% in patients with alcohol-responsive LD. Sodium oxybate showed no significant changes from placebo in LD patients whose symptoms do not improve with alcohol.

"We hear many stories of broken lives and careers from patients with laryngeal dystonia and they have been desperate for new treatments. Our trial gives us hope for a new, effective treatment that can be offered to some of these patients," says lead author Kristina Simonyan, MD, PhD, Dr med, vice chair for clinical research in the Department of Otolaryngology-Head and Neck Surgery at Mass Eye and Ear and professor of Otolaryngology-Head and Neck Surgery at Harvard Medical School. "There's a lot of interest from the dystonia community, and we get many calls from patients asking, 'When will this drug be available? How can I have a prescription?'"

Laryngeal dystonia, known previously as spasmodic dysphonia, is a rare condition that affects over 50,000 people in the US and Canada. It is more common in women than men and typically onsets in 40s, often taking a significant toll on their quality of life. Its exact neurological cause is unknown, and patients on average take up to 5.5 years to receive a correct diagnosis. Once diagnosed, treatment options are limited to Botox injections every three-to-four months for life, if effective.

In previous open label trials, Simonyan's team showed that sodium oxybate improves voice symptoms in 82% of patients with alcohol-responsive LD. In their new study, the team wanted to confirm the drug's efficacy in a more rigorous comparison against a placebo using a double-blind randomized clinical trial design.

The investigators enrolled 106 participants with LD, 50 of whom had alcohol-responsive symptoms. Alcohol responsiveness was determined by a standardized alcohol challenge test using a controlled amount of vodka. Participants traveled from across the U.S., the U.K. and Canada to participate in the trial -- testimony to the excitement that this drug offers to the dystonia community. Over the course of two days, each patient received single doses of 1.5g of sodium oxybate or placebo that was matched by its taste, smell, color, and appearance to the drug. The trial was conducted in a double-blind fashion, meaning that neither patient nor clinician knew when they received the active drug. To test the treatment's effectiveness, the team assessed the patients' voice symptoms before the treatment and different intervals after the treatment.




Sodium oxybate was significantly more effective at reducing symptoms than placebo for patients with alcohol-responsive LD but not those whose symptoms do not improve with alcohol. The efficacy of sodium oxybate in alcohol-responsive LD did not differ between patients with various symptom severity (mild to severe) or those who had additional voice symptoms, such as voice tremor.

Voice symptoms in alcohol-responsive LD patients significantly improved about 40 minutes after drug intake, with the benefits lasting up to 5 hours. Though some patients experienced mild and transient side effects such as nausea, dizziness and daytime sleepiness, there were no serious adverse events and no rebound in symptom severity after the drug wore off.

"Our findings suggest that sodium oxybate can be taken on an as-needed basis, such as before work or a social event, so patients can tailor treatment to their own daily needs and get in control of their symptoms," said Simonyan.

Looking ahead, Simonyan's team is planning to conduct a phase 3 multi-site randomized clinical trial to further assess the drug's efficacy and safety in LD patients. Her lab is also leading studies using artificial intelligence to determine which patients might benefit from the treatment as well as alternative treatments for LD patients whose symptoms are not responsive to alcohol.
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Diverse diets of civets in Borneo rainforest allow them to live in same geographical area | ScienceDaily
Four closely related civets, a small nocturnal animal found in Africa and Asia, have made the same geographical area in the rainforests of Borneo home. Typically, closely related animal species have difficulty coexisting because they are competing for the same or similar resources. Despite eating the same figs, binturong, small-toothed palm, masked palm, and common palm civets do coexist together. To understand how they coexist, researchers used a compound-specific nitrogen isotope analysis to understand the degree of faunivory (eating animals). The results were published in Progress in Earth and Planetary Science on October 2, 2024.


						
Strictly using observational methods to analyze the behaviors of civets have suggested insufficient. This is because their behavioral characteristics -- nocturnal and semi-arboreal (climbing trees 30-60 m in height) -- make them difficult to observe. Fecal sampling is also not sufficient to gather data about the civets' diet.

"The cryptic ecology as nocturnal, solitary forest dwellers makes it difficult to discern the mechanism by which these four closely related species coexist. Observational studies indicate that fruits dominate their diets, while faunivory, or eating both other animals and insects, is rare. We suspected that faunivory was a larger part of their diets and investigated by applying stable carbon and nitrogen isotopic analyses," said Miyabi Nakabayashi, an associate professor at Hiroshima University's Graduate School of Integrated Sciences for Life in Hiroshima, Japan.

Having different food sources is the easiest way for species having similar behavioral ecology to coexist in the same geographical area. Due to the generally low and unstable productivity of fruits in Borneo's tropical forests compared to Sumatra Island, fruits alone may not be the sole source of food for all four civet species.

Researchers used stable isotope analyses on each species to determine the nitrogen isotope ratios in the hair of the civets, which would show how much animal protein the civets were eating.

Each civet species was captured in box traps. Hairs were pulled out and used for the bulk stable isotope analysis and compound-specific nitrogen isotope analysis of amino acids. Local insects and fruits were also collected, based on their proximity to the civets' habitats and observations of the civets' diet. Compound-specific nitrogen isotope analysis of amino acids was completed on the hair of two individuals for each civet species, insect, and plant samples. The civets' trophic positions (TP), or their positions in the food web, were determined based on the stable nitrogen isotope ratios of the two amino acids, glutamic acid and phenylalanine.

The results showed that faunivory was much more common in three of the civet species than previously thought.




"Among the four species, the bulk stable isotope analysis revealed distinctly low nitrogen isotope ratios in binturongs, suggesting that binturongs exhibit the lowest degree of faunivory among them. Binturongs had the lowest trophic position, almost similar to exclusive plant-eating animals, estimated from the nitrogen isotope ratios of amino acids, followed by small-toothed palm civets, masked palm civets, and common palm civets. The trophic levels of the latter three species are in the range of omnivorous animals. These results suggest that the varying degree of consumption of animal sources, such as insects, is the key mechanism of niche partitioning in these four Paradoxurinae civet species in Borneo," said Takumi Tsutaya, an assistant professor at the Graduate University for Advanced Studies (SOKENDAI) in Kanagawa, Japan.

Looking ahead, researchers will continue to look at tropical rainforests and how ecologically similar closely related species coexist in close geographical areas.

"Tropical rainforests have, by far, the largest species number compared to forests in other regions. This study revealed one of the coexistence mechanisms of animals inhabiting there. We would like to find other factors that enable multiple closely related species to coexist, not only for civets but other animals as well," said Nakabayashi.

Other contributors include Yoko Sasaki, Nanako O. Ogawa, Naoto F. Ishikawa, and Naohiko Ohkouchi of the Japan Agency for Marine-Earth Science and Technology in Kanagawa, Japan; and Abdul Hamid Ahmad at the Universiti Malaysia Sabah in Sabah, Malaysia.

The Inui Memorial Trust for Research on Animal Science, the Shikata Memorial Trust for Nature Conservation, the Fujiwara Natural History Foundation, JSPS Core-to-Core Program, A. Advanced Research Networks (Wildlife Research Center of Kyoto University), "Evolutionary Studies of Complex Adaptive Systems" Research Grant, and Grants-in-Aid for Scientific Research from JSPS supported this research.
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Researchers use artificial intelligence to diagnose depression | ScienceDaily
Depression is one of the most common mental illnesses. As many as 280 million people worldwide are affected by this disease, which is why researchers at Kaunas University of Technology (KTU) have developed an artificial intelligence (AI) model that helps to identify depression based on both speech and brain neural activity. This multimodal approach, combining two different data sources, allows a more accurate and objective analysis of a person's emotional state, opening the door to a new phase of depression diagnosis.


						
"Depression is one of the most common mental disorders, with devastating consequences for both the individual and society, so we are developing a new, more objective diagnostic method that could become accessible to everyone in the future," says Rytis Maskeliunas, a professor at KTU and one of the authors of the invention.

Scientists argue that while most diagnostic research for depression has traditionally relied on a single type of data, the new multimodal approach can provide better information about a person's emotional state.

Impressive accuracy using voice and brain activity data

This combination of speech and brain activity data achieved an impressive 97.53 per cent accuracy in diagnosing depression, significantly outperforming alternative methods. "This is because the voice adds data to the study that we cannot yet extract from the brain," explains Maskeliunas.

According to Musyyab Yousufi, KTU PhD student who contributed to the invention, the choice of data was carefully considered: "While it is believed that, facial expressions might reveal more about a person's psychological state, but this is quite easily falsifiable data. We chose voice because it can subtly reveal an emotional state, with the diagnosis affecting the pace of speech, intonation, and overall energy."

In addition, unlike electrical brain activity (EEG) or voice data, the face can directly identify a person's state of severity up to certain extent. "But we cannot violate patients' privacy, and also, collecting and combining data from several sources is more promising for further use," says the professor at KTU Faculty of Informatics (IF).




Maskeliunas emphasises that the used EEG dataset was obtained from the Multimodal Open Dataset for Mental Disorder Analysis (MODMA), as the KTU research group represents computer science and not the medical science field.

MODMA EEG data was collected and recorded for five minutes while participants were awake, at rest, and with their eyes closed. In the audio part of the experiment, the patients participated in a question-and-answer session and several activities focused on reading and describing pictures to capture their natural language and cognitive state.

AI will need to learn how to justify the diagnosis

The collected EEG and audio signals were transformed into spectrograms, allowing the data to be visualised. Special noise filters and pre-processing methods were applied to make the data noise free and comparable, and a modified DenseNet-121 deep-learning model was used to identify signs of depression in the images. Each image reflected signal changes over time. The EEG showed waveforms of brain activity, and the sound showed frequency and intensity distributions.

The model included a custom classification layer trained to split the data into classes of healthy or depressed people. Successful classification was evaluated and then the accuracy of the application was assessed.

In the future, this AI model could speed up the diagnosis of depression, or even make it remote, and reduce the risk of subjective evaluations. This requires further clinical trials and improvements to the programme. However, Maskeliunas adds, that the latter aspect of the research might raise some challenges.




"The main problem with these studies is the lack of data because people tend to remain private about their mental health matters," he says.

Another important aspect mentioned by the professor of the KTU Department of Multimedia Engineering is that the algorithm needs to be improved in such a way that it is not only accurate but also provides information to the medical professional on what led to this diagnostic result. "The algorithm still has to learn how to explain the diagnosis in a comprehensible way," says Maskeliunas.

According to a KTU professor, due to the growing demand for AI solutions that directly affect people in areas such as healthcare, finance, and the legal system, similar requirements are becoming common.

This is why explainable artificial intelligence(XAI), which aims to explain to the user why the model makes certain decisions and to increase their trust in the AI, is now gaining momentum.
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Climate change and air pollution could risk 30 million lives annually by 2100 | ScienceDaily
A new study projects a sharp rise in temperature- and pollution-related mortality, with the impact of temperature surpassing that of pollution for a fifth of the global population.


						
Mortality attributable to air pollution and extreme temperatures is a major concern, and it is expected to heighten in the future. In a new study led by the Max Planck Institute for Chemistry, an international research team found that, under the most probable projection, annual mortality rates linked to air pollution and extreme temperatures could reach 30 million by the end of the century. The research, based on advanced numerical simulations, suggests a concerning trend: pollution-related deaths are expected to increase five-fold, while temperature-related mortality could rise seven-fold, posing a more critical health risk than air pollution for at least 20% of the world's population.

The researchers base their calculations on projections from 2000 to 2090, analyzed in ten-year intervals. "In 2000, around 1.6 million people died each year due to extreme temperatures, both cold and heat. By the end of the century, in the most probable scenario, this figure climbs to 10.8 million, roughly a seven-fold increase. For air pollution, annual deaths in 2000 were about 4.1 million. By the century's close, this number rises to 19.5 million, a five-fold increase," explains Dr. Andrea Pozzer, group leader at the Max Planck Institute for Chemistry in Mainz and adjunct associate professor at The Cyprus Institute in Nicosia, Cyprus.

The study shows significant regional differences in future mortality rates. South and East Asia are expected to face the strongest increases, driven by aging of the population, with air pollution still playing a major role. In contrast, in high-income regions -- such as Western Europe, North America, Australasia, and Asia Pacific -- deaths related to extreme temperatures are expected to surpass those caused by air pollution. In some countries within these regions, such as the United States, England, France, Japan and New Zealand, this shift is already occurring. The disparity is likely to grow, with extreme temperatures becoming a more significant health risk than air pollution also in countries of Central and Eastern Europe (e.g., Poland and Romania) and parts of South America (e.g., Argentina and Chile).

By the end of the century, temperature-related health risks are expected to outweigh those linked to air pollution for a fifth of the world's population, underscoring the urgent need for comprehensive actions to mitigate this growing public health risk.

"Climate change is not just an environmental issue; it is a direct threat to public health," says Andrea Pozzer. "These findings highlight the critical importance of implementing decisive mitigation measures now to prevent future loss of life," adds Jean Sciare, director of the Climate and Atmosphere Research Center (CARE-C) of The Cyprus Institute, key contributor to the study.
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War impacts the function of children's DNA and slows development | ScienceDaily
Children living in war-torn countries not only suffer from poor mental health outcomes, but war may cause adverse biological changes at the DNA level, which could have lifelong health impacts, according to a ground-breaking study from the University of Surrey.


						
In the first study of its kind, the research team collected saliva samples from 1,507 Syrian refugee children, aged 6 to 19, living in informal settlements in Lebanon. They analysed DNA methylation (DNAm), an epigenetic process where chemical tags are added to DNA at various sites in the genome (the complete set of genes). These DNAm changes can turn genes on or off without changing the DNA code.

Questionnaires, completed by both the children and their caregivers, were used to measure exposure to the war-related events experienced by the child.

Surrey -- in collaboration with University College London, Institute for Development, Research, Advocacy and Applied Care, Lebanon, St Georges University Lebanon, and a leading international NGO -- found that children who had been exposed to war events showed DNA m changes at several sites and regions in the genome. Some of these changes were linked to genes involved in critical functions like neurotransmission (how nerve cells communicate) and intracellular transport (how materials move within cells).

These specific changes are not known to be present in other forms of trauma, like poverty or bullying, suggesting that war may trigger unique biological responses in the body.

This research is funded by the National Institutes of Health (NIH).

Professor Michael Pluess, lead author of the study from the School of Psychology at the University of Surrey, said:

"While it's common knowledge that war has an adverse impact on the mental health of children, our study has found evidence of the biological mechanisms underlying this effect. We also found that war is linked to slower epigenetic ageing -- which could mean that war could be impacting the development of children.




"All told, our study paints a clearer picture of the tragic cost of war, beyond the mental stress, for the many millions of children caught in the middle of it."

This paper is part of the BIOPATH study, a cohort study which began in 2017. BIOPATH is the first large-scale study of its kind among refugee children, setting the stage for a deeper understanding of how trauma impacts mental health development.

Additionally, the researchers also looked into how the biological effects of war differ between boys and girls. They found that girls who experienced war events showed more significant DNA m changes than boys, particularly in genes linked to stress response and brain development. While both boys and girls were affected, girls showed a stronger biological response to war exposure, suggesting that they may be more vulnerable to the long-term effects of trauma at a molecular level.

DNA m is a natural process where small chemical groups, called methyl groups, are added to certain parts of our DNA. These groups act like switches, turning genes on or off or adjusting how strongly they are expressed. Importantly, this doesn't change the actual DNA sequence itself.

DNA m plays a key role in normal development and can be influenced by things like diet, stress, and exposure to trauma. When someone experiences extreme events, such as war, it can lead to changes in DNA m, which might affect their long-term physical and mental health. Scientists study these changes to understand how stressful experiences can leave lasting biological marks on the body.

The study has been published in JAMA Psychiatry.
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Stopping severe malaria by harnessing natural human antibodies | ScienceDaily
Malaria, particularly in its severe forms, remains a global health and economic burden. It causes the deaths of more than 600,000 people every year -- most of them African children under five. In a new study, published in the journal Nature, researchers from EMBL Barcelona, the University of Texas, the University of Copenhagen, and The Scripps Research Institute have discovered human antibodies that can recognise and target some of the proteins that cause severe malaria. This breakthrough could pave the way for future vaccines or anti-malaria treatments.


						
Severe malaria is caused by the parasite Plasmodium falciparum, which infects and modifies red blood cells. These modifications can make the red blood cells stick to the walls of tiny blood vessels in the brain. This results in impaired blood flow and blockage of small blood vessels, which causes brain swelling and can develop into cerebral malaria.

The blockage of blood flow is primarily driven by a family of about 60 virulent proteins, called PfEMP1, present on the surface of infected red blood cells. Some types of PfEMP1 proteins can attach to another human protein called EPCR on the surface of cells lining blood vessels. This interaction damages blood vessels and is closely linked to the development of life-threatening complications.

The researchers knew that when children in Africa grow older, they progressively develop immunity, and teenagers and adults rarely suffer from lethal disease complications. This protection was thought to be mediated by antibodies that target PfEMP1.

PfEMP1 is a highly variable protein and has long been considered a technically difficult vaccine target. A long-standing question therefore has been whether the immune system can generate antibodies -- proteins that recognise and neutralise specific pathogens -- that can target the wide variety of PfEMP1 types in circulation.

"We were hesitant whether we could identify a single antibody that could recognise them all, " said Maria Bernabeu, co-senior author of the paper and Group Leader at EMBL Barcelona, "And it turned out that our improved immunological screening methods developed at University of Texas quickly identified two examples of human antibodies broadly effective against different versions of the PfEMP1 protein. They both targeted a part of the protein known as CIDRa1 which interacts with the EPCR receptor."

The team then needed to test if those antibodies could also successfully block EPCR binding in living blood vessels. In most diseases, this could have been tested in animal models. However, for malaria, this is not possible because the virulent proteins of the parasites that infect mice are very different from their human counterparts.




The researchers came up with an innovative approach to overcome this challenge. They developed a way to grow a network of human blood vessels in the laboratory and to pass human blood infected with live parasites through the vessels, thereby reconstructing the disease in a dish. These experiments demonstrated that the antibodies were able to prevent the infected cells from accumulating, suggesting they might help stop the blockage that leads to severe malaria symptoms.

"We used our organ-on-a-chip technology to recreate brain microvessels in 3D, which we then infected with malaria parasites," said Viola Introini, Marie-Sk?odowska Curie postdoctoral fellow in Maria Bernabeu's Group at EMBL Barcelona and co-first author of the work. "We introduced the two antibodies into the vasculature and were impressed at how well they prevented infected blood cells from sticking to the vessels. It was striking to see inhibition readily apparent by eye."

Structural and immunology analysis by collaborators at the University of Copenhagen and The Scripps Research Institute revealed that these antibodies prevent parasite binding by a similar mechanism -- recognising three highly conserved amino acids on CIDRa1. These broadly reactive antibodies likely represent a common mechanism of acquired immunity to severe malaria and offer novel insights for the design of a PfEMP1-based vaccine or treatment targeting severe malaria.

"This study opens the door to targeting new ways of protecting people from severe malaria, like a vaccine or other treatments," said Bernabeu. "This is thanks to the international and interdisciplinary collaboration that is key to understanding diseases like malaria. Our collaborators are from across the globe, studying malaria from different angles. We have to continue working together to tackle big challenges like this one."

She added: "At EMBL Barcelona, we believe that tissue engineering and growing organs-on-a-chip allow us to study diseases with much more complexity and detail, as well as provide useful platforms for screening vaccine candidates."
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Probiotic delivers anticancer drug to the gut | ScienceDaily
Immunotherapy is a promising treatment that recruits the immune system to help fight cancer, but it has had limited success in gastrointestinal cancers. Now, researchers at Washington University School of Medicine in St. Louis have engineered a probiotic that delivers immunotherapy directly to the gut to shrink tumors in mice, offering a potentially promising oral drug for hard-to-reach cancers.


						
The probiotic cancer treatment, described Nov. 20 in the journal Cell Chemical Biology, establishes a customizable drug delivery system that can be modified to potentially treat other gut diseases.

"Gastrointestinal cancers are difficult to treat, in part because of their location," said Gautam Dantas, PhD, the study's senior author and the Conan Professor of Laboratory and Genomic Medicine in the Department of Pathology & Immunology at WashU Medicine. "We have engineered a yeast-based probiotic that delivers immunotherapy directly to the tumor site. Our hope is that one day the probiotic could be added to the arsenal of therapies to help shrink tumors in people."

Gastrointestinal cancers, including stomach, liver, esophageal, pancreatic and colorectal cancers, represent more than one-quarter of all cancers. More than 5 million people are living with such cancers -- a number that is growing -- and 3.7 million die worldwide each year. Late-stage detection, due in part by anatomical challenges that hinder imaging and sampling of the long and complex gastrointestinal system composed of various organs and tissues, has contributed to the high mortality rate. Patients may require a combination therapy regime, including surgery, chemotherapy, radiation therapy and immunotherapy, among others.

Although immunotherapy drugs for gastrointestinal cancers are available, they are delivered intravenously and often exhibit limited effectiveness. Safe doses of immunotherapy may not be sufficient to reach the tumor site and be effective, Dantas explained. Oral immunotherapy drugs could directly target hard-to-reach gastrointestinal cancers, but such protein-based treatments degrade in the gut's harsh environment before reaching the tumors. Probiotics -- bacteria and yeast -- can withstand stomach acid and digesting enzymes, offering a potentially promising strategy for safely transporting protein-based drugs that otherwise would get chewed up.

Co-first author Olivia Rebeck, who conducted the experiments when she was a graduate student in the Dantas lab with postdoctoral scholars Miranda Wallace, PhD, and Jerome Prusa, PhD, used a yeast strain to deliver immunotherapy to the gut. The yeast -- Saccharomyces cerevisiae var. boulardii -- is a commonly used and safe probiotic. Unlike bacteria, the microorganism is less likely to exchange genetic material with other microbes and doesn't take up residence in the gastrointestinal tract where it could potentially disrupt microbial communities. Its natural anticancer properties, found to inhibit some types of cancer cells in a dish, potentially offer an additional benefit.

The researchers engineered yeast to act as single-celled drug factories and produce immune checkpoint inhibitors -- anticancer drugs that alert immune cells to the presence of cancer cells. Tumors sabotage the process that the body's healthy cells use to avoid immune recognition and subsequent attack, allowing cancer to hide from the immune system. The researchers found the yeast-based probiotic made and secreted the drug that releases the brake on the immune system, allowing it to fight tumors.

The researchers gave mice with colorectal cancer the drug-making probiotic or an intravenous injection of the immunotherapy drug. They found fewer tumors in mice receiving the probiotic compared with mice given immunotherapy drugs systemically.

The researchers have filed two patents -- with help from the Office of Technology Management at WashU -- related to the engineered probiotic.

Using yeast as a delivery system can be adapted for other gastrointestinal diseases. The researchers are currently working on modifying the system to help combat Clostridioides difficile, commonly referred to as C. diff, a bacterium that can cause diarrhea and colitis, among other symptoms. Delivering therapies that directly target the bug or its toxins could potentially replace the need for antibiotics that also harm beneficial gut microbes.
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Thanksgiving special: Dinosaur drumsticks and the story of the turkey trot | ScienceDaily
Wings may be the obvious choice when studying the connection between dinosaurs and birds, but a pair of Yale paleontologists prefer drumsticks. That part of the leg, they say, is where fibular reduction among some dinosaurs tens of millions of years ago helped make it possible for peacocks to strut, penguins to waddle, and turkeys to trot.


						
"A good way to understand this is to take a look at drumsticks, like the ones people eat on Thanksgiving," said Armita Manafzadeh, lead author of a new study in Nature. She is a postdoctoral researcher affiliated with the Yale Institute for Biospheric Studies, the Department of Earth & Planetary Science, and the Yale Peabody Museum.

"Under the meat of a drumstick, you'll find two bones -- the tibia, which is long and thick, and the fibula, which is much shorter and thinner," Manafzadeh explained. "This shortened fibula is what allows birds to twist and turn around when they're not in flight. And to understand its evolutionary story, we have to look at dinosaurs."

Yet the fibula had been largely overlooked by paleontologists and other scientists, often viewed as merely a small remnant of a once-larger physiological feature. The idea that the shortened fibula had a distinct evolutionary benefit was relatively unexplored.

"The fibula is, in general, the more diminutive of the two lower leg bones, and often neglected in the study of vertebrate form and function," said Bhart-Anjan Bhullar, associate professor of Earth and planetary sciences in Yale's Faculty of Arts and Sciences, associate curator at the Yale Peabody Museum, and co-author of the study. "But evolution acts on all parts of the body, great and small. Structures and regions that have been ignored are often gold mines for new insights and untold tales."

For the study, the researchers used X-ray videos of a present-day bird -- a helmeted guineafowl -- to precisely measure the knee-joint poses of the bird. Using cutting-edge computer animation software, they combined the videos with 3D models to visualize how the bird's bone surfaces fit together geometrically and how those joints appeared in motion.

They also collected X-ray videos from an iguana and an alligator and examined the shapes of leg bones in other birds, including a penguin, an ostrich, an owl, and a crane.




The researchers found that in birds, the tibial joint surfaces have curved arcs, and the shortened fibula is able to roll within the bird's drumstick for about its length relative to the tibia. Taken together, these features enable the knee bones to maintain smooth contact, even when the joint twists by more than 100 degrees.

"You can see that the fibula of birds is moving completely differently from that of other living reptiles," Manafzadeh said. "It's why their knees are uniquely able to spin, allowing them to navigate their world more effectively. They use that mobility to turn and maneuver on the ground, but we suspect they're also using it in mating displays, prey gathering, and moving about tree branches."

Next, the researchers searched for the evolutionary origins of the shortened fibula in birds -- and found their answer in certain species of dinosaurs.

While many dinosaurs, including Tyrannosaurus rex, had straightened tibial surfaces and stiffened drumsticks that only allowed for hinge-like knees, certain avian ancestors, including Rahonavis ostromi and Ichthyornis dispar, showed indications of curved tibial surfaces and a shortened, thinner fibula that was free to move on its own.

"We found that the very features that appeared in early dinosaurs to stiffen the leg ended up being co-opted in birds and their close relatives to mobilize the knee joint in a unique and extreme way," Bhullar said. "Over and again, we see that evolution operates by repurposing existing structures and functions, often in surprising and unpredictable ways."

The researchers said several well-known Yale Peabody Museum fossils were pivotal in the work, including Allosaurus, the giant Jurassic predator discovered by O.C. Marsh (which had a stiffened dinosaurian knee); Deinonychus, the "velociraptor" of the "Jurassic Park" films (which had an early form of the birdlike knee joint); and Ichthyornis, whose proto-beak was the subject of an earlier study by Bhullar (and which had a fully modern, avian knee).

The new study is part of Bhullar and Manafzadeh's ongoing research into the evolution of animal motion, based on their novel method for visualizing how ancient animals moved by comparing their joints with those of modern animals.
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Superior photosynthesis abilities of some plants could hold key to climate-resilient crops | ScienceDaily
More than 3 billion years ago, on an Earth entirely covered with water, photosynthesis first evolved in little ancient bacteria. In the following many millions of years, those bacteria evolved into plants, optimizing themselves along the way for various environmental changes. This evolution was punctuated around 30 million years ago with the emergence of a newer, better way to photosynthesize. While plants like rice continued using an old form of photosynthesis known as C3, others like corn and sorghum developed a newer and more efficient version called C4.


						
There are now more than 8,000 different C4 plant species, which grow particularly well in hot, dry climates and are some of the most productive crop species in the world. However, the vast majority of plants still run on C3 photosynthesis. So how did C4 plants come to be, and could C3 plants ever get a similar update?

Now, for the first time ever, Salk scientists and collaborators at the University of Cambridge discovered a key step C4 plants like sorghum needed to take to evolve to become so efficient at photosynthesizing -- and how we could use this information to make crops like rice, wheat, and soybeans more productive and resilient against our warming climate.

The findings were published in Nature on November 20, 2024.

"Asking what makes C3 and C4 plants different is not just important from the basic biological perspective of wanting to know why something evolved and how it functions on the molecular level," says Professor Joseph Ecker, senior author of the study, Salk International Council Chair in Genetics, and Howard Hughes Medical Institute investigator. "Answering this question is a huge step toward understanding how we can make the most robust and productive crops possible in the face of climate change and a growing global population."

Around 95% of plants use C3 photosynthesis, in which mesophyll cells -- green spongy cells that live inside leaves -- turn light, water, and carbon dioxide into plant-powering sugars. Despite its high prevalence, C3 photosynthesis has two major shortcomings: 1) 20% of the time, oxygen is accidentally used instead of carbon dioxide and must be recycled, which slows down the process and wastes energy, and 2) pores on the leaf surface are open too frequently while waiting for carbon dioxide to enter, causing the plant to lose water and become more vulnerable to drought and heat.

Fortunately, evolution has solved these issues with C4 photosynthesis. C4 plants recruit bundle sheath cells, which normally serve as leaf vein support, to photosynthesize alongside mesophyll cells. As a result, C4 plants eliminate those oxygen-use mistakes to conserve energy and keep plant surface pores closed more often to conserve water. The result is a 50% increase in efficiency compared to C3 plants.




But on the molecular level, what made C3 plants turn into C4 plants? And could scientists prompt C3 crops to become C4 crops?

To answer these questions, Salk scientists employed cutting-edge, single-cell genomics technology to look at the difference between C3 rice and C4 sorghum. While previous methods were too imprecise to distinguish neighboring cells like mesophyll and bundle sheath cells, single-cell genomics allowed the team to investigate the genetic and structural changes in each cell type from both plants.

"We were surprised and excited to find that the difference between C3 and C4 plants is not the removal or addition of specific genes," says Ecker. "Rather, the difference is on a regulatory level, which could make it easier for us in the long run to turn on more efficient C4 photosynthesis in C3 crops."

All cells within an organism contain the same genes, but which genes are expressed at any given time is what determines each cell's identity and function. One way that gene expression can be modified is through the activity of transcription factors. These proteins recognize and bind to small stretches of DNA near the genes, called regulatory elements. Once in position at the regulatory element, a transcription factor can help turn the nearby genes "on" or "off."

When measuring gene expression in rice and sorghum plants, the scientists found that a transcription factor family commonly referred to as DOFs were in charge of turning on the genes to make bundle sheath cells in both species. They also noticed that DOFs were binding to the same regulatory element in both species. However, in C4 sorghum plants, this regulatory element was not only associated with bundle sheath identity genes -- it was also turning on the photosynthesis genes. That suggested that C4 plants had at some point tacked ancestral regulatory elements for bundle sheath genes onto photosynthesis genes, so that DOFs would turn on both sets of genes at the same time. This would explain how bundle sheath cells in C4 plants gained the ability to photosynthesize.

These experiments revealed that both C3 and C4 plants contain the necessary genes and transcription factors required for the superior C4 photosynthesis process -- a promising discovery for scientists hoping to nudge C3 plants to use C4 photosynthesis.




"Now we've got this blueprint for how different plants utilize the sun's energy to survive in different environments," says Joseph Swift, co-first author of the study and a postdoctoral researcher in Ecker's lab. "The ultimate goal is to try to switch C4 photosynthesis on and, in turn, create more productive and resilient crops for the future."

Next on the docket for the team is determining whether rice can be engineered to use C4 photosynthesis rather than C3. This remains a very long-term goal with significant technical challenges that are being addressed by a global collaborative effort known as the "C4 Rice Project." More immediately, the findings will inform the Salk Harnessing Plants Initiative's mission to create optimized crops that simultaneously fight and withstand the threat of climate change.

Their single-cell genomics data has also been shared as a resource for scientists around the world, quickly garnering excitement for its answers to this long-standing mystery in evolution.

Other authors include Travis Lee and Joseph Nery of Salk, as well as Leonie Luginbuehl, Lei Hua, Tina Schreier, Ruth Donald, Susan Stanley, Na Wang, and Julian Hibberd of the University of Cambridge in the United Kingdom.

The work was supported by the Howard Hughes Medical Institute, Biotechnology and Biological Sciences Research Council, C4 Rice Project, Bill and Melinda Gates Foundation, Life Sciences Research Foundation, Herchel Smith Fellowship, and European Molecular Biology Organization.
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R sounds are rough, and L sounds are smooth, according to cross-cultural study | ScienceDaily
People around the world associate a trilled R sound with a rough texture and a jagged shape, and an L sound with smooth texture and a flat shape, according to the findings of a new study. Researchers believe this association may be more universal than the famous bouba/kiki effect.


						
New research from the University of Birmingham (UK), published today (20th Nov) in the Journal of the Acoustical Society of America, has found one of the strongest cases ever documented of "sound symbolism" -- a direct link between speech sounds and meaning.

Marcus Perlman, Associate Professor in Linguistics and Communication at the University of Birmingham said: "Our research shows that speech sounds have texture and shape to them. In a previous study, we found that across languages, R sounds are more common in adjectives describing rough as opposed to smooth surfaces. This could be due to a kind of iconicity -- a resemblance between the sound of the word and the texture to which it refers. In this study, we wanted to see if there was a perceptual connection between the trilled R sound and roughness.

"The most famous example of sound symbolism in spoken language is the bouba/kiki effect, where nonsense words like 'bouba' are matched to round shapes, as opposed to words like 'kiki', which are matched to angular shapes. In a comparable experiment, we previously demonstrated the bouba/kiki effect with speakers of different languages, but the R/L effect appears much stronger and more consistent across cultures. These kinds of cross-modal correspondences might have influenced the evolution of spoken languages, shaping the words we use to talk about texture and shape."

From Albanian to Zulu

The researchers conducted their study through online and field experiments involving 1030 adults who spoke a total of 28 different languages, including Zulu, Albanian, Danish, English, Greek, Italian, Farsi, Spanish, Russian, Japanese, Korean, Mandarin Chinese, Thai, Daakie and Palikur. Participants were presented with images of two lines -- one jagged and one straight -- and were asked to imagine running their fingers along each. They were then played a recording of a speaker producing a trilled R (a rolled "R" sound, like in Spanish) and an L-sound and matched each sound to one of the lines.

The research showed that the great majority of participants displayed a strong tendency to match R with the jagged line and L with the straight line, regardless of which was presented first. The pattern was strongest for matching the trilled R to the jagged line (94% on independent trials), but it was also very strong for matching L to the straight line (84% on independent trials). Speakers of languages including Estonian and Finnish had the highest match rate of 100%, with the lowest at 70% for speakers of languages including Albanian and Mandarin Chinese.




The trilled R connection to roughness appeared across speakers of all languages regardless of whether the sound was used in that language or not. For example, speakers of Palikur, a language that is completely lacking in a trilled R, performed matching at 100%. Together with the evidence from languages which do not regularly use the trill, such as Mandarin Chinese and Japanese, this shows that even when speakers cannot produce sound, they still perceive it to be rough and jagged.

Near-universal link between speech and texture

The results are the strongest case ever documented of an iconic correspondence between speech sounds and properties related to our senses of touch and vision.

Bodo Winter, Professor of Linguistics at the University of Birmingham commented: "Overall the findings from our experiments are even more consistent than in the cross-cultural investigation of the bouba/kiki effect. Nearly all participants in our study thought R is rougher than L, about 15% more than for the bouba/kiki effect. This pattern was exceptionless across cultures: every single language group showed the same association. This is different from bouba/kiki, which doesn't work in some languages. It seems that the connection between R/L and roughness/smoothness may be one of the most cross-culturally robust cases of sound symbolism documented to date."

The researchers also found that, while there was an overall high average match rate across languages, participants whose native language primarily uses the alveolar trill R had a slightly lower proportion of correct matches (86.6%) compared to those whose native language does not use this sound as the primary variant (89.8%). This suggests that the conventional use of the sound diminishes its iconic power.

Dr Perlman concluded: "The trilled R is among the most fascinating of speech sounds. It is notoriously difficult for speakers to produce, and some languages even have a word for people who cannot ever learn to produce this sound ("Erre moscia" in Italian). And yet trilled Rs are surprisingly common across languages. It's a mystery why such a difficult sound would be so prevalent. We think the iconicity of R has something to do with it. The sound can convey such a strong sense of texture and shape, and it has this extraordinary expressive value that drives people to use the sound even when it's relatively hard to articulate. Also, it's a very exciting sound and a lot of fun to produce!"
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Healthy women have cells that resemble breast cancer | ScienceDaily
A new study from researchers at The University of Texas MD Anderson Cancer Center finds that, in healthy women, some breast cells that otherwise appear normal may contain chromosome abnormalities typically associated with invasive breast cancer. The findings question conventional thinking on the genetic origins of breast cancer, which could influence early cancer detection methods.


						
The study, published today in Nature, discovered that at least 3% of normal cells from breast tissue in 49 healthy women contain a gain or loss of chromosomes, a condition known as aneuploidy, and that they expand and accumulate with age. This poses questions for our understanding of "normal" tissues, according to principal investigator Nicholas Navin, Ph.D., chair of Systems Biology.

As researchers continue to develop earlier detection methods using molecular diagnostics along with ductal carcinoma in situ (DCIS) and biopsies, these findings pose a challenge and highlight the potential risk of identifying false positives, as the cells can mistakenly be confused with invasive breast cancer.

"A cancer researcher or oncologist seeing the genomic picture of these normal breast tissue cells would classify them as invasive breast cancer," Navin said. "We've always been taught that normal cells have 23 pairs of chromosomes, but that appears to be inaccurate because every healthy woman that we analyzed in our study had irregularities, bringing up the very provocative question about when cancer actually occurs."

The study builds upon Navin's previous work on the Human Breast Cell Atlas, which profiled over 714,000 cells to generate a comprehensive genetic map of normal breast tissue at the cellular level.

For the current study, researchers examined samples from 49 healthy women without known disease who were undergoing breast reduction surgery. They investigated chromosomal copy number changes in normal breast tissues compared to clinical breast cancer data.

Using single-cell sequencing and spatial mapping, the researchers specifically investigated breast epithelial cells. Navin points out that epithelial cells, which line and cover the inside and outside of the body, are the cells that are believed to give rise to cancer.




The researchers reported that a median of 3.19% of the epithelial cells in these normal breast tissues were aneuploid and over 82.67% had expanded copy number changes commonly found in invasive breast cancers. Interestingly, a woman's age correlated significantly with the frequency of aneuploid cells and number of copy number changes, with older women accumulating more of these cellular changes.

The most frequent changes were additional copies of chromosome 1q and losses of chromosomes 10q,16q and 22, commonly found in invasive breast cancers. Previous studies have identified specific genes in these regions that also are associated with breast cancer, according to Navin.

The data reveal that these aneuploid cells represent both of the known cell lineages of the mammary gland, which have distinct gene signatures that can either be positive or negative for estrogen receptors (ERs). One lineage had copy number changes similar to ER-positive breast cancers, while the other appeared to have events consistent with ER-negative breast cancers, highlighting their potentially different origins.

Navin notes that this is a report about rare aneuploid cells found in the normal population and that further longitudinal studies are needed to identify which potential risk factors, if any, may lead to these cells becoming cancerous. Additionally, epithelial cells are found in many body systems, highlighting the possibility that these findings can translate to other organs.

"It just shows that our bodies are imperfect in some ways, and we can generate these types of cells over our lifetime," Navin said. "This has pretty big implications not just for the field of breast cancer, but potentially for multiple cancer types. This doesn't necessarily mean that everyone is walking around with precancer, but we need to think about ways to set up larger studies to understand the implications for developing cancer."

This research was supported by the National Cancer Institute (RO1CA240526, RO1CA236864, 1R01CA234496, F30CA243419), the Cancer Prevention and Research Institute of Texas (CPRIT) Single Cell Genomics Center (RP180684), the American Cancer Society and the Rosalie B. Hite Fund for Cancer Research Fellowship.
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Cancer-like mutations in healthy cells point to origins of breast cancer | ScienceDaily
Researchers at the University of British Columbia (UBC), BC Cancer, Harvard Medical School and Memorial Sloan Kettering Cancer Center (MSK) have pinpointed what could be the early genetic origins of breast cancer -- cancer-like mutations appearing in the cells of healthy women.


						
In a new study, the international collaborators analyzed the genomes of more than 48,000 individual breast cells from women without cancer, using novel techniques for decoding the genes of single cells. While the vast majority of cells appeared normal, nearly all of the women harboured a small number of breast cells -- about 3 per cent -- that carried genetic alterations commonly associated with cancer.

The findings, published today in Nature Genetics, suggest that these rare genetic anomalies may represent some of the earliest steps in a series of events that could culminate in breast cancer development.

"It's striking to see cancer-like mutations happening silently and at low levels in the cells of perfectly healthy women," said lead senior author Dr. Samuel Aparicio, a professor of pathology and laboratory medicine at UBC's faculty of medicine, distinguished scientist at BC Cancer, and Canada Research Chair in Molecular Oncology. "While harmless on their own, these changes could be the basic building blocks of breast cancer. With further research into how these mutations arise and accumulate, we could potentially develop new and lifesaving preventive strategies, therapeutic approaches, and routes for early detection."

The mutations, known as copy number alterations, involve the duplication or loss of large segments of DNA. In most cases, the body's natural DNA repair mechanisms correct these changes. However, if the body fails to detect these changes or to initiate repair, the mutations could accumulate and over time lead to cancer.

For the study, the researchers sought to understand the prevalence of copy number alterations in normal tissue. They examined tens of thousands of breast cells from 28 women using an advanced single cell gene sequencing technology developed by researchers from UBC and BC Cancer, known as DLP+.

While genetic alterations were detected at very low levels in most of the women studied, they were only detected in the luminal cells that line the lobules and ducts where milk flows through the breast, and not in the related contractile cells.




"Since luminal cells are believed to be the cells of origin of all of the major types of breast cancer, the fact that these genetic alterations specifically accumulate in luminal cells provides additional support for the hypothesis that these alterations may prime or predispose these cells to cancer development," said co-senior author Dr. Joan Brugge, professor of cell biology at Harvard Medical School. "This study is an important step on our collective quest as scientists to understand the earliest events in breast cancer development. These insights can inform our efforts to design new, more effective prevention and monitoring strategies for those at high risk for cancer."

The majority of mutated cells contained only one or two copy number alterations, and it's known that it takes multiple mutations to form a cancer. However, in some women carrying high-risk genetic variants of BRCA1 and BRCA2, the researchers observed a few "extreme" examples of cells harbouring six or more of these large genetic changes.

These extreme cells may represent a step further down the line in the cancer development process, suggesting a potential progression pathway from normal cells to cancer-like cells in high-risk individuals.

"To study this phenomenon, we used a method originally developed to study genome instability in cancer, providing a comprehensive view of copy number alterations at the single-cell level," says Dr. Sohrab Shah, the Nicholls-Biondi Chair in Computational Oncology and Chief of Computational Oncology at MSK. "Our computational approaches further allowed us to identify and analyze these rare events that are not visible with standard sequencing assays."

The researchers say the study raises important new questions about the nature of breast cancer development, including how mutations accumulate and over what timescale, and why the mutations only occur in luminal cells. It also suggests that examining copy number alterations in other organs could reveal how other forms of cancer develop and progress, and the risk-factors underlying them.

"Answering these questions could help further our understanding of cancer risk and how to better detect and manage cancer in people at high risk," says Dr. Aparicio.

The study's first authors include Vinci Au, who led the single cell genome sequencing in the Aparicio Lab, Dr. Michael Oliphant, who led the cell isolation in the Brugge Lab, and Dr. Marc Williams, who led the computational genome analysis in the Shah Lab.

The study was supported by the Gray Foundation, the US National Cancer Institute, the BC Cancer Foundation, and the Halvorsen Center for Computational Oncology.
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Preterm birth associated with increased mortality risk into adulthood | ScienceDaily
According to a new study from researchers at Wake Forest University School of Medicine and The Hospital for Sick Children (SickKids) in Toronto, being born preterm is associated with an increased risk of death from birth until the third and fourth decades of life.


						
The study appears online today in JAMA Network Open.

About 10% of all births worldwide are classified as preterm, which occurs when a baby is born before 37 weeks gestation. Globally, preterm birth is the leading cause of infant mortality and the second leading cause of death for children under the age of 5.

"Understanding the long-term effects of preterm birth can help us develop preventative strategies and identify interventions to improve the health of individuals who are born preterm," said Asma M. Ahmed, M.D., Ph.D., assistant professor of epidemiology and prevention at Wake Forest University School of Medicine, former post-doctoral fellow at SickKids, and the study's lead author.

Ahmed said while the majority of people who are born preterm survive into adulthood, there's growing evidence that highlights an increased risk of death throughout life.

"We wanted to know whether people born prematurely have a higher risk of short-term and long-term mortality compared to individuals who were born full term," Ahmed said.

In the first known population-based study of preterm birth in North America, Ahmed and team analyzed a cohort of nearly 5 million live births in Canada of which 6.9% were preterm. The participants were born between 1983 and 1996, and were tracked through 2019, providing a follow-up period ranging from 23 to 36 years.




The preterm births were categorized into gestational age subcategories: 24-27 weeks, 28-31 weeks, 32-33 weeks and 34-36 weeks and compared with the full-term births, 37-41 weeks.

The researchers found that preterm birth is associated with increased risk of death across all age groups up to the age of 36 years, with the highest risks occurring from birth to infancy, 0-11 months, and early childhood, 1-5 years.

"We also found that the risk of mortality is higher with a lower gestational age at birth, with those born before 28 weeks facing the highest risks," Ahmed said.

The study also identified increased risks of mortality associated with several causes such as respiratory, circulatory and digestive system disorders; nervous system, endocrine and infectious diseases; cancers; and congenital malformations.

"These findings suggest that preterm birth should be recognized as a significant risk factor for mortality," Ahmed said. "The risk remains until the third and fourth decades of life. While clinical care during the neonatal period is critical, long-term follow-up care and monitoring for people born preterm is crucial to help mitigate the risks."

Ahmed said additional research is needed in other populations, especially in low-income and middle-income countries where preterm birth rates are highest. She also highlighted the importance of research that identifies underlying factors contributing to the increased mortality risk after preterm birth.

The study was supported by the Canadian Institutes of Health Research grant No. 438541.
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Real-world chemists are more diverse than generative AI images suggest | ScienceDaily
Asking children "What does a scientist look like?" now results in more illustrations of women and people of color than decades ago. But do generative artificial intelligence (AI) tools also depict the diversity among scientists? Researchers reporting in the Journal of Chemical Education prompted AI image generators for portraits of chemists. They found that none of the collections accurately represents the gender, racial or disability diversity among real chemists today.


						
Millions of images are being created by generative AI each day. And the output of these tools is only as good as their algorithms and the initial images used to train the large language models. Recently, researchers have found that AI image generators may produce content that's not representative of reality -- beyond bodily proportions that aren't close to possible. For example, when a team prompted generative AI tools to produce images of people in various occupations, some perpetuated gender and racial stereotypes rather than reproducing the actual demographics of those workers. So, a team led by Valeria Stepanova, including Meagan Kaufenberg-Lashua, Joseph West and Jaime Kelly, wanted to see how well AI-generated portraits of chemists represent current demographic trends.

The researchers prompted four AI image generators for modern, portrait-style photographs of chemists in industry or academic occupations. Then, with the assistance of undergraduate students, the team assessed the gender and racial distribution as best they could within the 200-image collection. The entire AI collection had a male-female ratio similar to that of the U.S. National Science Foundation's (NSF) 2021 demographic survey. The researchers also found that most of the generated images were of seemingly White people, which they say is representative of the U.S. chemistry field. But there was considerable variation in the results produced by the individual AI models. One tool generated more females than NSF data says is representative, and another created images only of males. Additionally, two models produced almost no people of color, yet one model generated primarily images of people of color. To the researchers' surprise, none of the models produced images of chemists with visible disabilities.

Overall, the researchers say that this demonstration illustrates how different image-generating AI can amplify incorrect information about the diversity among chemists. They conclude their study by asking, "Are humans going to control the knowledge generated by AI, or will AI influence the knowledge of generations of people moving forward?"

There was no funding agency for this project.
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Brain-based visual impairment in children | ScienceDaily
Experts convened by the National Institutes of Health (NIH) have identified five elements of a brain-based condition that has emerged as a leading cause of vision impairment starting in childhood in the United States and other industrialized nations. Known as cerebral (or cortical) visual impairment (CVI), some estimates suggest that at least 3% of primary school children exhibit CVI-related visual problems, which vary, but may include difficulty visually searching for an object or person or understanding a scene involving complex motion. Their report, based on evidence and expert opinion, was published today in Ophthalmology.


						
"Lack of awareness about CVI is a large factor leading to it to be misdiagnosed or undiagnosed, which can mean years of frustration for children and parents who are unaware of an underlying vision issue and don't receive help for it," said report co-author, Lotfi B. Merabet, O.D., Ph.D., associate professor of ophthalmology, Massachusetts Eye and Ear and Harvard Medical School, Boston.

"Clarifying the factors for suspecting CVI should help build awareness and help eye care providers identify children for further assessment so they can benefit from rehabilitation and accommodation strategies as early as possible," said report co-author, Melinda Y. Chang, M.D., assistant professor of clinical ophthalmology at the University of Southern California, Los Angeles.

Experts report that the five elements of CVI are:
    	Brain Involvement: CVI encompasses a spectrum of visual impairments that involve an underlying brain abnormality affecting the development of visual pathways (the brain's neural connections that process vision). In all people with CVI, these visual pathway abnormalities result in some degree of functional vision impairment, which interferes with how a person is able to use their vision for everyday activities.
    	Visual dysfunction greater than expected based on eye exam: People with CVI may have a co-existing problem with their eyes. When the visual dysfunction is based primarily on a visual processing problem in the brain and cannot be explained by the ocular problem, CVI should be diagnosed.
    	Types of visual deficits: CVI-related visual dysfunction can manifest as lower-order and higher-order visual deficits. Examples of lower-order deficits include impaired visual acuity (not seeing an eye chart clearly), reduced contrast sensitivity and reduced visual field (the scope of one's vision). Higher-order deficits can include difficulty with face and object recognition, lessened ability to visually search for something or someone, difficulty with spatial orientation or complex motion perception, and seeing more than one object at a time.
    	Distinguishing overlapping neurological disorders: While CVI can co-occur with other neurodevelopmental disorders, it is not primarily a disorder of language, learning, or social communication. Cerebral palsy is common among individuals with CVI, and autism and dyslexia can have overlapping manifestations with CVI. As a result, CVI is prone to misdiagnosis and underdiagnosis in children with other concurrent neurodevelopmental disorders.
    	CVI is easily missed: The underlying neurological abnormality of a child's developing brain may go unrecognized or undiagnosed until later in life when the individual is able to recognize and express their functional vision deficits. Screening for CVI should be considered in individuals who are at high risk of having had a neurological injury, such as infants born prematurely with periventricular leukomalacia, an abnormality of the brain's ventricles found on imaging. However, current imaging technology is often not sufficient to diagnose CVI.

The CVI definition report is based on a workshop hosted by the NEI in partnership with the Eunice Kennedy Shriver National Institute of Child Health and Human Development (NICHD) and the National Institute of Neurological Disorders and Stroke (NINDS).
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Advancements in genomic research reveal alternative transcription initiation sites in thousands of soybean genes | ScienceDaily
Rosalind Franklin, James Watson and Francis Crick discovered the structure of DNA -- that molecular blueprint for life -- over 70 years ago. Today, scientists are still uncovering new ways to read it.


						
In 2010, Jianxin Ma, a professor of agronomy, and his collaborators built the first reference genome for soybeans on the widely studied Williams 82 variety. Thousands of scientists and plant breeders have since used that genome in their own research on the genetic makeup underlying various characteristics, such as seed protein and oil content, plant architecture and productivity, and disease resistance and abiotic stress tolerance in soybeans.

Through the last decade, Ma, who is the Indiana Soybean Alliance Inc. Endowed Chair in Soybean Improvement, has been recognized internationally for his contribution to the soybean genome as well as for his continued research and innovation in the field. His most recent work, published in The Plant Cell, used advancements in genomic research to fill in gaps of the original soybean reference genome.

"The reference genome was like a dictionary when we announced it," Ma said. "Each gene was like a single word. However, there was a piece of critical information lacking: transcription initiation sites for individual genes."

Transcription initiation sites are locations in the DNA where a specialized transcription-factor protein can attach and then build an mRNA copy of the gene in front of it. That mRNA is read and translated at a cell's ribosome to create more proteins, important for the chemical and physical function of every organism.

Knowing where the mRNA begins formation on the DNA strand is a significant part of understanding how genes are expressed. These initiation sites contain regulatory elements and provide information to the cell about when and where to transcribe each gene to make protein, and how frequently to do so at any point in time.

In genetics, it has generally been accepted that each gene has one transcription initiation site, located downstream of a core promoter region and typically around a TATA box -- a DNA sequence rich in thymine and adenine repeats. But Ma and his colleagues no longer think this is the case.




"There is a set of predicted transcription start sites for over 50,000 genes in soy, but based on our new study, less than 3% of those predicted transcription initiation sites actually are correct," Ma said.

In 2020, the development of the Survey of TRanscription Initiation at Promoter Elements Sequencing (STRIPE-seq) technique offered Ma's lab an effective, efficient, faster and more affordable way to identify transcription initiation sites across the entire soybean genome. It also provided information about the relative abundance of every mRNA copy, which gives clues as to how much a gene is expressed in different tissues and times.

With funding from the United States Department of Agriculture's National Institute of Food and Agriculture (USDA-NIFA) and the National Science Foundation, Ma and his lab performed STRIPE-seq analyses on eight different tissues in soybean: leaves, stems, stem tips, roots, nodules, flowers, pods and developing seeds. Even though the plant's DNA is consistent across these tissues, the expression of genes differs.

In their recent paper, the Ma lab identified transcription initiation sites for about 40,000 genes in soy. They discovered widespread alternative transcription initiation sites outside of the TATA box region and other sequences thought to be promoters. Some newly identified sites actually occur in the coding sequence of the gene that becomes an mRNA. Thus, transcription-factor proteins can bind to several different sections of the gene and begin making mRNA, each copy different from ones started at other sites. Each alternative transcription site could potentially create a different protein from the same gene.

One specialized subset of transcription initiation sites the group found was in root nodules, a structure on legumes' roots that harbors interaction between the plant and Rhizobia bacteria. These soil-dwelling microbes fix nitrogen for specialized plants like legumes in return for sugars and protection. This symbiosis increases a plant's survival in nitrogen-deficient soils without the use of nitrogen fertilizers.

"We found these particular transcription initiating sites in nodules, but not in the roots or any other tissues, suggesting they are for tissue-specific transcription and associated with nodule-specific function," said Ma.




In order for DNA to fit within a cell's nucleus, it is wound up around histone proteins to form a structure called "chromatin." Depending on chemical markers placed on these histones, the chromatin can be wound tightly -- preventing transcription factors from binding -- or loosely, making it accessible for generating mRNA copies. Ma believes that these "epigenetic" changes are working hand-in-hand with the alternative transcription initiation sites in gene expression. Different transcription initiation sites can become available as a gene is tightened or loosened, and different proteins may be created.

"We have found nearly 7,000 genes that have the alternative transcription initiation within the coding sequences. These alternative transcription initiation sites tend to be tissue-specific and associated with histone modifications," Ma said.

Evolutionarily, these alternative sites may have been beneficial to soybeans and other plants because they allowed for increased complexity and adaptability under a limited genome. Soybeans have experienced two whole-genome duplication events throughout their history, both several millions of years ago. Although some of the duplicated genes have since been lost, Ma thinks the duplication events may have given rise to altered or alternative transcription sites.

"After duplication, the majority of genes are still in pairs; however, they show different expression patterns, and many have functionally diverged to regulate different traits," Ma said. "They start to transcribe from different sites, potentially contributing to their functional divergence."

Currently, Ma is coordinating with USDA Agricultural Research Service scientists Rex Nelson and Jacqueline Campbell on making this research data accessible for others, just as he did with the original reference genome. The group is adding the data to SoyBase, a collaborative online database for soybean research.

Nelson, curator of SoyBase, explained, "having even a potential transcription start site will aid in the analysis of soybean gene promoter regions. This may shed light on the proteins that interact with promoters and induce transcription."

Campbell, co-curator of the database, added that "the identification of transcription factors that bind promoter regions will allow researchers to identify gene regulatory interaction networks involved in the complex regulation of genes in agronomical important phenotypes."

Ma is honored to give to the research community again. "The database serves as an important resource for both basic and applied research," he said. "By making our data available there, we catalyze further research in understanding gene functions, regulatory mechanisms, gene networks and genetic variations associated with specific traits of interest. As we better understand how these alternative transcription sites affect particular traits, the hope is to see this lead to better soybean varieties."
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Cardiovascular drugs may reduce dementia risk | ScienceDaily
Common cardiovascular drugs are linked to a lower risk of dementia in older age, according to a new study from Karolinska Institutet published in Alzheimer's & Dementia: The Journal of the Alzheimer's Association.


						
Cardiovascular disease and dementia are major public health challenges that cause a significant burden on both healthcare and society. A new study from Karolinska Institutet in Sweden shows that long-term use of common cardiovascular drugs is associated with lower risk of dementia later in life.

"We can see a clear link between long-term use -- five years or more -- of these drugs and reduced risk of dementia in older age," says Mozhu Ding, assistant professor at the Institute of Environmental Medicine, Karolinska Institutet, and one of the lead authors of the paper.

The researchers used Swedish national registers. Around 88,000 people over the age of 70 who were diagnosed with dementia between 2011 and 2016 were included in the study, as well as 880,000 controls. Information on cardiovascular medicines was obtained from the Swedish Prescribed Drug Register.

The results show that long-term use of antihypertensive drugs, cholesterol-lowering drugs, diuretics and blood-thinning drugs is associated with between 4 and 25 percent lower risk of dementia. Combinations of the drugs had stronger protective effects than if they were used alone.

"Previous studies have focused on individual drugs and specific patient groups but in this study, we take a broader approach," says Alexandra Wennberg, affiliated researcher at the Institute of Environmental Medicine and the other lead author of the paper.

The researchers also found that, on the contrary, the use of antiplatelet drugs may be linked to a higher risk of dementia. Antiplatelet drugs are medicines used to prevent strokes and stop platelets from clumping together. One possible explanation is that these drugs increase the risk of microbleeds in the brain, which are associated with cognitive decline.




The study is an important piece of the puzzle for finding new treatments for dementia, according to the researchers.

"We currently have no cure for dementia, so it's important to find preventive measures," says Alexandra Wennberg.

The researchers stress the importance of further studies, especially randomised controlled clinical trials, to better understand the mechanisms behind the findings. Among other things, they will continue to study how diet and lifestyle, in addition to drug treatment for cardiovascular disease, affect the risk of developing dementia.

The research was carried out by Karolinska Institutet and Lund University with research funding from Karolinska Institutet. Alexandra Wennberg has received funding from Janssen Phamaceutica NV for an unrelated project. No other potential conflicts of interest are disclosed.
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HIV latency reversing properties in African plant | ScienceDaily
A collaboration between The Wistar Institute and the University of Buea in Cameroon has uncovered the mechanisms for a medicinal plant with anti-HIV potential in Croton oligandrus Pierre & Hutch, a species of African tree that has been used in traditional healing in Cameroon to treat a variety of diseases and conditions including cancers and diabetes.


						
The research team -- a collaboration between Fidele Ntie-Kang, Ph.D., an Associate Professor of Pharmaceutical Sciences at the University of Buea and the Director of the University of Buea Centre for Drug Discovery, and Ian Tietjen, Ph.D., Assistant Professor and Education Director of Global Studies & Partnerships at The Wistar Institute's Hubert J.P. Schoemaker Education and Training Center -- published their findings in the Journal of Experimental Pharmacology in their paper, "Croton oligandrus Pierre & Hutch (Euphorbiaceae) extracts and isolated compounds reverse HIV-1 latency."

This research is one of several discoveries on African chemical compounds that came from the collaboration between Wistar and the University of Buea Centre for Drug Discovery, which began in 2021. In addition to helping to advance HIV cure research in Cameroon, this collaboration also provided an opportunity for lead author Chantal Emade Nkwelle to travel from Cameroon to work at Wistar for five months, learn many of Wistar's laboratory techniques on HIV research, and transfer them back to the University of Buea.

"This work demonstrates the value of global partnerships to the search for an HIV cure," said Luis Montaner, D.V.M., D.Phil., Wistar Executive Vice President and director of the HIV Cure and Viral Diseases Center, who leads Wistar's HIV research efforts and served as a co-author on the paper. "An effective cure will need to reach people around the world, and by leveraging traditional African ethnomedicine, we're making progress toward a cure with accessibility in mind."

Even though HIV can be managed effectively throughout the world with antiretroviral therapy, or ART, the disease still doesn't have an accessible cure. Even with lifelong ART treatment, the virus remains latent in reservoirs throughout the body that can reactivate at any time, and over the long-term, these reservoirs can contribute to chronic inflammation and comorbidities.

To address the need for HIV cure strategies in Sub-Saharan Africa, Wistar researchers joined forces with the team at The University of Buea in Cameroon to assess the activities of C. oligandrus chemical extracts on HIV latency.

"This Croton species was chosen for study because it has a long history, along with related African plants, of use in ethnomedicine. For thousands of years, people in Cameroon and neighboring countries have relied on traditional, plant-based medicine from healers to treat a variety of illnesses, from cancer to diabetes and, more recently, even HIV. Our collaboration with the Wistar Institute over and above scientific discovery has also provided us with human development capacity building," says Dr. Ntie-Kang.




Building on work from similar species of plants used in African ethnomedicine, the research team investigated whether the medicinally active compounds in C. oligandrus could be latency-reversing agents, or LRAs, substances that reactivate latent HIV. LRAs are a critical component of HIV cure research due to their role in what is called "kick and kill," the idea that HIV can be reawakened and actively targeted to eliminate the viral reservoir.

By isolating compounds from dried powder from the plant's bark, Drs. Tietjen, Ntie-Kang, and their teams were able to run assays designed to test whether the compounds reversed HIV latency in vitro -- a hypothesis that was confirmed for four out of six isolated compounds. Notably, some of these compounds synergized -- that is, achieved "greater than the sum of its parts" latency reversal -- when administered with preexisting LRA compounds.

"Our work shows that there's reason to be hopeful about C. oligandrus's potential in aiding in the HIV cure effort," said Dr. Tietjen, the corresponding author on the paper from Wistar. "Forcing HIV out of hiding so that researchers can kill the virus is a challenge, so identifying an LRA compound that synergizes with other LRAs to improve their strength is a victory -- especially given its discovery in a part of the world where HIV cure research will make such a large impact. We are also demonstrating the importance and value of traditional knowledge that local healers have used for generations, so it's vitally important to respect and support this knowledge. We look forward to learning more about how compounds from this plant can aid in the HIV cure research efforts in Cameroon and worldwide."

According to Ms. Chantal Emade Nkwelle, the visit to the Wistar Institute was a unique opportunity to conduct research in state-of-the-art partner laboratories and generate publishable results that will contribute towards her PhD, with all living costs covered through the Calestous Juma Science Leadership Fellowship awarded to Dr. Ntie-Kang and thirteen other African scientists by the Bill & Melinda Gates Foundation.

The study also featured work from trainees in the Biomedical Technician Training (BTT) Program and students in the Research Experience for Undergraduates (REU), who participated in cytokine ELISA experiments as part of Wistar's dedication to providing trainees with research-driven scientific experience.
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Thermochemical tech shows promising path for building heat | ScienceDaily
Energy stored in thermochemical materials can effectively heat indoor spaces, particularly in humid regions, according to researchers with the U.S. Department of Energy's National Renewable Energy Laboratory (NREL).


						
Working with industry representatives and researchers from Lawrence Berkeley National Laboratory, the scientists determined a realistic configuration for integrating thermochemical materials (TCMs) into a building's HVAC system. Salt-hydrate TCMs are considered promising candidates for providing load flexibility to a building's heating system. This flexibility could allow for reduced electrical requirements for the heating system or load shifting to times when electricity is less expensive and/or cleaner.

The TCM is discharged and charged through hydration and dehydration reactions, respectively. Hydrating the salt releases heat, which is used to heat the building, and extra heat from the heat pump at other times of day is required to dehydrate, or charge, the TCM. This means the reactor needs to interact with water vapor. This water vapor could come directly from the ambient air, in which case the TCM is an open system. Or the TCM could be in an isolated chamber, evacuated of air, which is known as a closed system. In this case, the water vapor comes from evaporating liquid water from a second chamber.

Open systems are simpler but present a challenge during the winter. Water vapor is typically scarce, and using indoor air to drive the hydration reaction can reduce the building's humidity to an uncomfortable level while the cold outside air contains limited moisture.

"The way we integrated the reactor into the building, we're able to do that without drying out the house," said Jason Woods, a senior research engineer within NREL's Advanced Building Equipment Research Group and coauthor of the new paper on this topic. "It's important to think about where the moisture comes from, because performance can be significantly impacted based on how it's integrated."

The paper, "Open-cycle thermochemical energy storage for building space heating: Practical system configurations and effective energy density," appears in the December issue of the journal Applied Energy. Woods' collaborators are Yi Zeng and Adewale Odukomaiya, both of NREL. Other coauthors are from Lawrence Berkeley and NETenergy LLC, a Chicago company.

The research, which was financed by the Department of Energy's Building Technologies Office, arose out of funding priorities established by the office in 2019 regarding thermal energy storage. Buildings require considerable energy to heat and cool, so thermal energy storage offers an opportunity to shift and shape the electrical load. This supports decarbonization by aligning electric heat pump operation with times when low-carbon energy is available.




The researchers examined the thermal performance of a TCM reactor powered by strontium chloride, which gives off heat as it reacts with water vapor in the air. They considered a range of climates and building types, examined several configurations, and paid particular attention to the source of water vapor. The research used computer modeling that was then verified by experimental data.

The configuration with the best results allowed the TCM reactor to heat the air exiting the building, which is at the same temperature and humidity as the indoor air. Once heated, the air then indirectly heats the incoming ventilation via a heat exchanger. This prevents the reactor from dehumidifying the indoor air and provides a sufficient humidity level. In addition to offsetting the energy required to heat the necessary ventilation air, the air can be heated above the indoor temperature, reducing the energy required by a furnace or heat pump to maintain the indoor temperature.

This configuration, however, only works for buildings that have the exhaust air vent located near the incoming ventilation. Woods said the reactor is not intended to replace a heat pump or furnace but to store energy for use later.

In modeling the TCM reactor, the researchers assumed the indoor temperature to be 21 degrees Celsius (69.8 degrees Fahrenheit). The relative humidity proved the key factor affecting the reactor performance. They calculated how well the reactor would work in four climates: Atlanta, New York, Minneapolis, and Seattle. Among those cities, the reactor would perform the worst in Minneapolis because of the colder, drier weather in the winter.

"There's little moisture in cold air, so the humidity indoors is lower and it's more difficult to drive the TCM reaction," Woods said.

With its greater humidity, a TCM reactor in Seattle would have a higher thermal performance, the researchers calculated.

In addition to considering a single-family home, the research also examined how well the technology would work in the lobby of a small hotel, a medium-size office building, and hospital patient rooms. The marginal capital cost for a TCM system decreases as the size of the building increases, with the levelized cost of storage (LCOS) estimated to be lower than 10 cents per kilowatt-hour.

Going forward, the researchers will continue to advance this technology. The low LCOS indicates the technology has a feasible path to commercialization, but additional work is needed to quantify the reactor manufacturing, integration, packaging, and installation costs. Making this a cost-effective technology will require addressing each of these costs. The researchers are also exploring other options for integrating TCMs into HVAC systems, including the closed-cycle systems mentioned above. These systems are not constrained by ambient humidity but come with a separate set of challenges they hope to solve with further research.
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Astronomers discover first pairs of white dwarf and main sequence stars in clusters, shining new light on stellar evolution | ScienceDaily
Astronomers at the University of Toronto (U of T) have discovered the first pairs of white dwarf and main sequence stars -- "dead" remnants and "living" stars -- in young star clusters. Described in a new study published in The Astrophysical Journal, this breakthrough offers new insights on an extreme phase of stellar evolution, and one of the biggest mysteries in astrophysics.


						
Scientists can now begin to bridge the gap between the earliest and final stages of binary star systems -- two stars that orbit a shared center of gravity -- to further our understanding of how stars form, how galaxies evolve, and how most elements on the periodic table were created. This discovery could also help explain cosmic events like supernova explosions and gravitational waves, since binaries containing one or more of these compact dead stars are thought to be the origin of such phenomena.

Most stars exist in binary systems. In fact, nearly half of all stars similar to our sun have at least one companion star. These paired stars usually differ in size, with one star often being more massive than the other. Though one might be tempted to assume that these stars evolve at the same rate, more massive stars tend to live shorter lives and go through the stages of stellar evolution much faster than their lower mass companions.

In the stage where a star approaches the end of its life, it will expand to hundreds or thousands of times its original size during what we call the red giant or asymptotic giant branch phases. In close binary systems, this expansion is so dramatic that the dying star's outer layers can sometimes completely engulf its companion. Astronomers refer to this as the common envelope phase, as both stars become wrapped in the same material.

The common envelope phase remains one of the biggest mysteries in astrophysics. Scientists have struggled to understand how stars spiraling together during this critical period affects the stars' subsequent evolution. This new research may solve this enigma.

Remnants left behind after stars die are compact objects called white dwarfs. Finding these post-common envelope systems that contain both a "dead" stellar remnant and "living" star -- otherwise known as white dwarf-main sequence binaries -- provides a unique way to investigate this extreme phase of stellar evolution.

"Binary stars play a huge role in our universe," says lead author Steffani Grondin, a graduate student in the David A. Dunlap Department for Astronomy & Astrophysics at U of T. "This observational sample marks a key first step in allowing us to trace the full life cycles of binaries and will hopefully allow us to constrain the most mysterious phase of stellar evolution."

The researchers used machine learning to analyze data from three major sources: the European Space Agency's Gaia mission -- a space telescope that has studied over a billion stars in our galaxy -- along with observations from the 2MASS and Pan-STARRS1 surveys. This combined data set enabled the team to search for new binaries in clusters with characteristics resembling those of known white dwarf-main sequence pairs.




Even though these types of binary systems should be very common, they have been tricky to find, with only two candidates confirmed within clusters prior to this research. This research has the potential to increase that number to 52 binaries across 38 star clusters. Since the stars in these clusters are thought to have all formed at the same time, finding these binaries in open star clusters allows astronomers to constrain the age of the systems and to trace their full evolution from before the common envelope conditions to the observed binaries in their post-common envelope phase.

"The use of machine learning helped us to identify clear signatures for these unique systems that we weren't able to easily identify with just a few datapoints alone," says co-author Joshua Speagle, a professor in the David A. Dunlap Department for Astronomy & Astrophysics and Department of Statistical Sciences at U of T. "It also allowed us to automate our search across hundreds of clusters, a task that would have been impossible if we were trying to identify these systems manually."

"It really points out how much in our universe is hiding in plain sight -- still waiting to be found," says co-author Maria Drout, also a professor in the David A. Dunlap Department for Astronomy & Astrophysics at U of T. "While there are many examples of this type of binary system, very few have the age constraints necessary to fully map their evolutionary history. While there is plenty of work left to confirm and fully characterize these systems, these results will have implications across multiple areas of astrophysics."

Binaries containing compact objects are also the progenitors for an extreme stellar explosion called a Type Ia supernova and the sort of merger that causes gravitational waves, which are ripples in spacetime that can be detected by instruments such as the Laser Interferometer Gravitational-Wave Observatory (LIGO). As the team uses data from the Gemini, Keck and Magellan Telescopes to confirm and measure the properties of these binaries, this catalogue will ultimately shed light on the many elusive transient phenomena in our universe.

Contributing institutions include the David A. Dunlap Department of Astronomy & Astrophysics, the Dunlap Institute for Astronomy & Astrophysics, the Department for Statistical Sciences, and the Data Sciences Institute at the University of Toronto, as well as the National Technical Institute for the Deaf and Center for Computational Relativity and Gravitation at the Rochester Institute of Technology, the Department of Astronomy & The Institute for Astrophysical Research at Boston University, and the Department of Astronomy at the University of California, Berkeley.
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Changing the definition of cerebral palsy | ScienceDaily
In the United States, there are currently more adults living with cerebral palsy than children.


						
Despite this, the Centers for Disease Control and Prevention still label cerebral palsy as "the most common motor disability in childhood."

This definition not only ignores cerebral palsy as a lifelong condition but contributes to a lopsided research focus directed only at pediatric care and not care into adulthood and across the lifespan, experts say.

University of Michigan Health's Mark Peterson, Ph.D., M.S., FACSM, a professor of physical medicine and rehabilitation, has been working to make sure the definition of cerebral palsy is changed so that as more children with cerebral palsy grow to be adults, their care can continue to be consistent.

In a perspective piece published in the New England Journal of Medicine, Peterson lays out the rationale behind this paradigm shift.

Discrepancies in care for cerebral palsy

Adults with cerebral palsy face large gaps in care when they move away from pediatrics, and it's often described as "falling off a cliff."

Since cerebral palsy has historically been classified as a pediatric condition, those with cerebral palsy find that there's a lack of knowledge about how to treat the factors that come with their condition as they age.




"The vast difference in care can leave many adults with cerebral palsy with low confidence that they will be able to receive the care they need or have their concerns heard," said Peterson.

"As pediatric patients, many living with cerebral palsy may find themselves feeling confident that their questions would have answers and their care needs, such as physical therapy, would always be covered by insurance. When their care transitions to adult providers, many find that their insurance no longer covers their needs, and their providers are unable to answer questions about aspects of their condition that are changing as they age."

Common risks for adults with cerebral palsy can include the early onset of secondary conditions such as osteoporosis, hypertension, diabetes and psychiatric disorders.

Peterson explains it's important to address these comorbidities to ensure patients receive proper treatment.

Most standards of care for adults with cerebral palsy are carried over from pediatrics, says Peterson, focusing on individual body parts and addressing issues such as spasticity, joint contractures, pain and musculoskeletal disorders, leaving no standard of care for adults.

"This means that people with cerebral palsy may develop other noncommunicable diseases in early adulthood that can contribute to accelerated aging and premature death," said Peterson.




Creating a new definition for cerebral palsy

As more children with cerebral palsy grow up to become adults, groups like the Cerebral Palsy Foundation, the Weinberg Family Cerebral Palsy Center, the Cerebral Palsy Research Network and the Cerebral Palsy Alliance Research Foundation have adopted a new definition for cerebral palsy that they hope becomes widely used and accepted.

The new definition defines cerebral palsy as "the most common lifelong physical disability" people can face.

"This new definition acknowledges that cerebral palsy is lifelong and doesn't end after childhood," said Peterson.

"Robust operational definitions with language like this help drive accurate research about the correct subject group. There is research needed specifically about adults with cerebral palsy and the impact that this lifelong condition has. Having a more accurate definition helps guide that research."

Adding that there are unique physical challenges impacting those with cerebral palsy as they age creates opportunities for considering it, and other childhood-onset neurodevelopmental conditions, in studies that focus on adults and include adults with cerebral palsy that may otherwise be excluded.

"Being able to have adults with cerebral palsy participate in more clinical research will contribute immensely to our understanding of the natural history of cerebral palsy as people age," said Peterson.

"This can range from cerebral palsy specific studies to any study that involves neurodevelopmental conditions. The information that is gathered will help improve the care adults with cerebral palsy receive and better tailor their treatments."

Clear definitions about cerebral palsy and its lifelong impact also play a crucial role in public health surveillance.

For instance, a proper operational definition from the National Institutes of Health can enable more accurate national surveillance and coordinated responses to health threats by being more specific about how the threat will impact those with cerebral palsy.

These definitions can also inform policy decisions regarding resource allocation, reimbursement, and quality-improvement initiatives, shaping the delivery of healthcare services.

As adults with cerebral palsy age, Peterson explains that many age out of the resources they had covered before when being seen in pediatrics.

Reframing the definition could also help adjust the policies that support and cover care for adults with the disease.

The NIH has reported, roughly, a15% increase in cerebral palsy-related funding since 2017, yet funding for life-course-based initiatives remains insufficient.

"For a long time, the goal of medical advancements with cerebral palsy was to make sure the children with cerebral palsy were able to become healthy adults. Now, it's time to make sure we are properly treating the adults we worked to care for as children."
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Secrets of horse genetics for conservation, breeding | ScienceDaily
Researchers at the Texas A&M College of Veterinary Medicine and Biomedical Sciences (VMBS) are helping uncover new information about the Y chromosome in horses, which will help owners identify optimal lineages for breeding and help conservationists preserve breed diversity.


						
"Because of its complex structure, the Y chromosome is much harder to sequence, making our knowledge of it far from complete," said Dr. Gus Cothran, a professor emeritus in the VMBS' Department of Veterinary Integrative Biosciences (VIBS). "In fact, scientists used to believe that the Y chromosome lacked genetic variety, which we believed meant that it didn't contribute much to species diversity."

However, Cothran's new research collaboration, led by the University of Veterinary Medicine Vienna, has uncovered that the Y chromosome does have meaningful variation and is important for species diversity.

"As we recently published in the journal PNAS, we can actually trace the male lineage of horses using the Y chromosome, which was something we could not do before," Cothran said. "With this new information, we can better reconstruct the last 1,500 years of horse breeding history and evolution."

Decoding The Y Chromosome

For decades, the Y chromosome has been difficult for scientists to study. When the human genome was first published in 1990, it didn't even include the Y chromosome, which received its first complete sequence in 2023.

"The Y chromosome has many sections that repeat, and even some that are palindromes -- the same forwards and backwards. It makes it challenging to understand which genes are encoded there," Cothran explained. "Getting a basic Y chromosome sequence of any mammalian species is quite hard."

As technology has improved, computers have made it easier to process these sections of DNA, which has dramatically changed Y chromosome research.




"We were able to screen a worldwide collection of horse DNA samples and study where modern stallions trace their roots to," Cothran said. "Horse breeding has been linked to human history for nearly 4,000 years, and for most of that history, humans have used stallion-mediated breeding. This study allowed us to see major breeding influences and how historical expansion routes contributed to the spread of horses."

Studying Paternal Ancestry

Stallion-mediated breeding is the preferred method used in horses for several reasons, one being that it's much easier to analyze a stallion's fertility than a mare's.

"Stallions can have hundreds of offspring over the course of their lives, while mares can only carry one or two foals at a time, making it difficult to judge the performance of her offspring quickly," Cothran said.

Currently, pedigrees are how horse owners and breeders find out which stallions are in a horse's ancestry, which gives information on the traits a horse may have inherited. However, pedigrees are recorded manually, and they may go back only a few generations.

"Our recent research enables us to go back much farther, to see what evolutionary lineages a horse has in its DNA," Cothran said. "We can now see the bigger picture of an individual horse's paternal ancestry."

Maintaining Genetic Diversity




Studying the evolutionary history in a horse's ancestry may soon become a vital part of equine breeding to protect the health and well-being of rare breeds; therefore, the researchers' new findings about the Y chromosome will have lasting impacts on the equine industry.

"One of the main dangers within breeding programs for some horses is inbreeding, which happens when mating animals are too closely related; in horses, it can cause genetic defects like club foot and loss of fertility," Cothran explained. "Thus, both breeders and equine conservationists are interested in using scientific research to promote genetic diversity.

"If you have a horse from a rare breed and there is more than one male lineage to choose from, you could, perhaps, select for the rarer of those lineages in breeding, which would help maintain diversity within that breed," he said. "With the new analysis capabilities provided by our research, we may discover that there are reasons to avoid crossing certain male lineages to protect the health of offspring or the future of the breed."
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        Females sleep less, awaken more frequently than males
        A new animal study shows that males and females have profoundly different sleep patterns. The findings shed light on what may drive differences in humans and have broad implications for preclinical research that, for decades, has focused primarily on males.

      

      
        Astronomers take the first close-up picture of a star outside our galaxy
        While astronomers have taken about two dozen zoomed-in images of stars in our galaxy, unveiling their properties, countless other stars dwell within other galaxies, so far away that observing even one of them in detail has been extremely challenging. Up until now.

      

      
        These wild chimpanzees play as adults to better cooperate as a group
        Compared to children, adults don't play as much, but social play into adulthood is considered a universal human trait. Play has a role in building tolerance, cohesion, bonding, and cooperation. By comparison, play in adults of other species has been considered rare, and yet a new study shows that some chimpanzees, like people, continue to play often throughout their entire lives and especially before engaging in acts that require collective cooperation.

      

      
        Turning carbon emissions into methane fuel
        Chemists have developed a novel way to capture and convert carbon dioxide into methane, suggesting that future gas emissions could be converted into an alternative fuel using electricity from renewable sources.

      

      
        Synchronized movement between robots and humans builds trust, study finds
        Trust between humans and robots is improved when the movement between both is harmonized, researchers have discovered.

      

      
        Researchers develop clinically validated, wearable ultrasound patch for continuous blood pressure monitoring
        A re-engineered wearable ultrasound patch for continuous and noninvasive blood pressure monitoring has undergone comprehensive clinical validation on over 100 patients, marking a major milestone in wearable technology research. The soft, stretchy patch provides precise, real-time readings of blood pressure deep within the body. It could offer a simpler and more reliable alternative to current clinical methods.

      

      
        An innovative antibiotic for drug-resistant bacteria
        Antibacterial drugs are important for treating infections. But increasingly, bacterial resistance to current drugs -- so they don't work well, or even at all -- means new ones are urgently needed. Researchers have demonstrated a potential antibacterial treatment from a modified darobactin, a compound originally from a bacterium. The team reports proof-of-concept animal trials on infections caused by bacteria, including E. coli, that are known to develop drug resistance.

      

      
        Thanksgiving special: Dinosaur drumsticks and the story of the turkey trot
        Wings may be the obvious choice when studying the connection between dinosaurs and birds, but a pair of paleontologists prefer drumsticks. That part of the leg, they say, is where fibular reduction among some dinosaurs tens of millions of years ago helped make it possible for peacocks to strut, penguins to waddle, and turkeys to trot.

      

      
        Superior photosynthesis abilities of some plants could hold key to climate-resilient crops
        Scientists discovered a stretch of DNA in both C3 plants, like wheat and soybeans, and C4 plants, like corn and sorghum, that is responsible for optimizing C4 plant photosynthesis and making them better at withstanding heat and drought. The findings are insightful in understanding how some plants evolved to be more efficient, and may now be used as a springboard for turning C4 photosynthesis on in C3 plants -- an important step for creating sustainable crop populations in the face of climate chan...

      

      
        Healthy women have cells that resemble breast cancer
        A new study finds that, in healthy women, some breast cells that otherwise appear normal may contain chromosome abnormalities typically associated with invasive breast cancer. The findings question conventional thinking on the genetic origins of breast cancer, which could influence early cancer detection methods. The study discovered that at least 3% of normal cells from breast tissue in 49 healthy women contain a gain or loss of chromosomes, a condition known as aneuploidy, and that they expand ...

      

      
        Astronomers discover first pairs of white dwarf and main sequence stars in clusters, shining new light on stellar evolution
        Astronomers have discovered the first pairs of white dwarf and main sequence stars -- 'dead' remnants and 'living' stars -- in young star clusters. This breakthrough offers new insights on an extreme phase of stellar evolution, and one of the biggest mysteries in astrophysics.

      

      
        The chilling sound of the Aztec death whistle
        The Aztec skull whistle produces a shrill, screaming sound. A study shows that these whistles have a disturbing effect on the human brain. The Aztecs may have deliberately used this effect in sacrificial rituals.

      

      
        How cells habituate
        Up until recently, habituation -- a simple form of learning -- was deemed the exclusive domain of complex organisms with brains and nervous systems, such as worms, insects, birds, and mammals. But a new study offers compelling evidence that even tiny single-cell creatures such as ciliates and amoebae, as well as the cells in our own bodies, could exhibit habituation akin to that seen in more complex organisms with brains.

      

      
        Effortless robot movements
        Humans and animals move with remarkable economy without consciously thinking about it by utilizing the natural oscillation patterns of their bodies. A new tool can now utilize this knowledge for the first time to make robots move more efficiently.

      

      
        Scientists recreate mouse from gene older than animal life
        An international team of researchers has achieved an unprecedented milestone: the creation of mouse stem cells capable of generating a fully developed mouse using genetic tools from a unicellular organism, with which we share a common ancestor that predates animals. This breakthrough reshapes our understanding of the genetic origins of stem cells, offering a new perspective on the evolutionary ties between animals and their ancient single-celled relatives.

      

      
        New research explores volcanic caves, advancing the search for life on Mars
        Through the intricate study of lava tubes -- caves formed following volcanic eruptions when lava cools down -- an international team of researchers has uncovered clues about Earth's ancient environments that could be significant in the search for life on Mars.

      

      
        New fossil reveals the evolution of flying reptiles
        A newly discovered pterosaur fossil is shedding light on the evolutionary journey of these ancient flying reptiles. This complete specimen, named Skiphosoura bavarica, provides crucial insights into how pterosaurs transitioned from early, smaller forms to the later, gigantic species. By analysing the unique features of Skiphosoura, paleontologists can now trace the step-by-step evolution of pterosaurs, including changes in head size, neck length, wing structure, and tail length. This groundbreaki...

      

      
        Tiny worm makes for big evolutionary discovery
        The history of a major animal group, composed of millions of species of insects, arachnids, and nemotodes, has been elusive -- until now. A team has now identified the oldest known ecdysozoan in the fossil record and the only one from the Precambrian period.

      

      
        Dieting: Cause of the yo-yo effect deciphered
        Researchers have discovered a mechanism behind the yo-yo effect: fat cells have a memory that is based on epigenetics.

      

      
        Redefining net zero will not stop global warming
        An international group of authors who developed the science behind net zero demonstrate that relying on 'natural carbon sinks' like forests and oceans to offset ongoing CO2 emissions from fossil fuel use will not actually stop global warming. The science of net zero, developed over 15 years ago, does not include these natural carbon sinks in the definition of net human-induced CO2 emissions. Yet governments and corporations are increasingly turning to them to offset emissions, rather than reducin...

      

      
        New idea may crack enigma of the Crab Nebula's 'zebra' pattern
        A theoretical astrophysicist may have solved a nearly two-decade-old mystery over the origins of an unusual 'zebra' pattern seen in high-frequency radio pulses from the Crab Nebula.

      

      
        Gaming for the good!
        It turns out gaming is good for you! New research indicates massive multiplayer online gamers learn by gaming and their skills in the workplace are enriched by those seemingly endless hours previously thought of as frittering away time.

      

      
        NASA satellites reveal abrupt drop in global freshwater levels
        The Earth's total amount of freshwater dropped abruptly starting in May 2014 and has remained low ever since. The shift could indicate Earth's continents have entered a persistently drier phase.

      

      
        Earliest evidence of humans using fire to shape the landscape of Tasmania
        Some of the first human beings to arrive in Tasmania, over 41,000 years ago, used fire to shape and manage the landscape, about 2,000 years earlier than previously thought.

      

      
        Biologists reveal the genetic 'switch' behind parrot color diversity
        From the Carnival in Rio de Janeiro to the shoulders of pirates: parrots are synonymous with color for people across the world. In a new study, scientists uncover a 'switch' in the DNA of parrots that controls their wide gamut of colors.

      

      
        How optogenetics can put the brakes on epilepsy seizures
        In what could one day become a new treatment for epilepsy, researchers have used pulses of light to prevent seizure-like activity in neurons.

      

      
        Sitting too long can harm heart health, even for active people
        More time spent sitting, reclining or lying down during the day may increase the risk of cardiovascular disease (CVD) and death, according to a new study. More than roughly 10-and-a-half hours of sedentary behavior per day was significantly linked with future heart failure (HF) and cardiovascular (CV) death, even among people meeting recommended levels of exercise.

      

      
        Egyptians drank hallucinogenic cocktails in ancient rituals, study confirms
        Scholars for the first time identified chemical signatures of the components of a liquid concoction contained in a Bes mug. A new technique helped identify a sample flavored with honey, sesame seeds, pine nuts, licorice and grapes -- commonly used to make the beverage look like blood.

      

      
        Scientific thought on emotions in animals
        How do animal behavior researchers feel about the feelings of animals? A new survey helps to answer that question.

      

      
        AI headphones create a 'sound bubble,' quieting all sounds more than a few feet away
        Researchers have created a headphone prototype that allows listeners to hear people speaking within a bubble with a programmable radius of 3 to 6 feet. Voices and sounds outside the bubble are quieted an average of 49 decibels, even if they're louder than those in the bubble.

      

      
        Backyard birds learn from their new neighbors when moving house
        Scientists have found a trigger for social learning in wild animals. An experiment on great tits has pinpointed a single factor --immigration -- that can cause birds to pay close attention to others, leading them to rapidly adopt useful behaviors. The study is the first to provide experimental support of a long-held assumption that immigrants should strategically use social learning.

      

      
        Four global policies could eliminate more than 90% of plastic waste and 30% of linked carbon emissions by 2050
        A new study determines that just four policies can reduce mismanaged plastic waste -- plastic that isn't recycled or properly disposed of and ends up as pollution -- by 91% and plastic-related greenhouse gasses by one-third. The policies are: mandate new products be made with 40% post-consumer recycled plastic; cap new plastic production at 2020 levels; invest significantly in plastic waste management -- such as landfills and waste collection services; and implement a small fee on plastic packagi...

      

      
        Breakthrough in capturing 'hot' CO2 from industrial exhaust
        Capturing carbon dioxide from the hot industrial exhaust of cement and steel plants requires cooling the exhaust from around 200 C to 60 C so that liquid amines can react with the CO2. Chemists have now created a new type of metal-organic framework that captures CO2 at high temperatures, avoiding the need to expend energy and water to cool the exhaust. The MOF opens up a new field of high-temperature gas capture.

      

      
        Anti-anxiety and hallucination-like effects of psychedelics mediated by distinct neural circuits
        New research suggests that it could be possible to separate treatment from hallucinations when developing new drugs based on psychedelics. The anti-anxiety andhallucination-inducing qualities of psychedelic drugs work through different neural circuits, according to research using a mouse model.
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Females sleep less, awaken more frequently than males | ScienceDaily
Females sleep less, wake up more often and get less restorative sleep than males, according to a new animal study by CU Boulder researchers.


						
The findings, published in the journal Scientific Reports, shed new light on what may underlie sleep differences in men and women and could have broad implications for biomedical research, which for decades has focused primarily on males.

"In humans, men and women exhibit distinct sleep patterns, often attributed to lifestyle factors and caregiving roles," said senior author Rachel Rowe, assistant professor of integrative physiology. "Our results suggest that biological factors may play a more substantial role in driving these sleep differences than previously recognized."

Sleep research has exploded in recent years, with thousands of animal studies exploring how insufficient sleep impacts risk of diseases like diabetes, obesity, Alzheimer's and immune disorders -- and how such diseases impact sleep. Meanwhile, mice have often been the first to be tested to see whether new drugs, including medications for sleep, work and what the side effects are.

But many of those results may have been skewed due to a lack of female representation, the study suggests.

"Essentially, we found that the most commonly used mouse strain in biomedical research has sex-specific sleep behavior and that a failure to properly account for these sex differences can easily lead to flawed interpretations of data," said first author Grant Mannino, who graduated with degrees in psychology and neuroscience and was named outstanding undergraduate of the College of Arts and Sciences in May.

How mice sleep

For the non-invasive study, the authors used specialized cages lined with ultrasensitive movement sensors to assess the sleep patterns of 267 "C57BL/6J" mice.




Males slept about 670 minutes total per 24-hour period, about an hour more than female mice. That extra sleep was non-Rapid Eye Movement (NREM) sleep -- the restorative sleep when the body works to repair itself.

Mice are nocturnal and are "polyphasic sleepers" -- napping for a few minutes before arousing briefly to survey their environment and then resuming their slumber. Females, the study found, have even shorter bouts of sleep -- essentially, their sleep is more fragmented.

Similar sex differences have been seen in other animals, including fruit flies, rats, zebrafish and birds. Evolutionarily, it makes sense.

"From a biological standpoint, it could be that females are designed to be more sensitive to their environment and be aroused when they need to be because they are typically the one who is caring for the young," Rowe said. "If we slept as hard as males sleep, we would not move forward as a species, right?"

Stress hormones like cortisol (which promotes wakefulness) and sex hormones likely play a role. For instance, women tend to report worse sleep during the time in their menstrual cycle when estrogen and progesterone are at their lowest.

Some have hypothesized that females inherently require less sleep.




"For me, the question is: Are we creating too much stress for ourselves because we don't sleep as much as our husband or partner and think our sleep is poor when actually that is a normal sleep profile for ourselves?" said Rowe.

The authors hope their findings inspire more research into underlying biological differences. More importantly, they hope the study prompts scientists to re-evaluate how they do research.

Progress made but more work to be done

In 2016, the National Institutes of Health began requiring scientists applying for funding for animal studies to consider "sex as a biological variable." Progress has been made, but research has shown that sex bias still exists. And it can have real consequences, the authors found.

When they simulated a sleep treatment that worked best in females, they found that it was accurately reflected only if the sample size was made up evenly of males and females.

Bottom line: If females are underrepresented, drugs that work best for them may seem ineffective, or side effects that hit hardest may go unnoticed.

"The pipeline from bench to bedside is decades-long and often things that work in animals fail when they get to clinical trials. Is it taking so long because sex isn't being considered enough?" said Rowe.

The authors encourage researchers to include both sexes equally when possible, analyze data for males and females separately, and re-evaluate past studies that underrepresented females.

"The most surprising finding here isn't that male and female mice sleep differently. It's that no one has thoroughly shown this until now," said Rowe. "We should have known this long before 2024."
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Astronomers take the first close-up picture of a star outside our galaxy | ScienceDaily
"For the first time, we have succeeded in taking a zoomed-in image of a dying star in a galaxy outside our own Milky Way," says Keiichi Ohnaka, an astrophysicist from Universidad Andres Bello in Chile. Located a staggering 160 000 light-years from us, the star WOH G64 was imaged thanks to the impressive sharpness offered by the European Southern Observatory's Very Large Telescope Interferometer (ESO's VLTI). The new observations reveal a star puffing out gas and dust, in the last stages before it becomes a supernova.


						
"We discovered an egg-shaped cocoon closely surrounding the star," says Ohnaka, the lead author of a study reporting the observations published today in Astronomy & Astrophysics. "We are excited because this may be related to the drastic ejection of material from the dying star before a supernova explosion."

While astronomers have taken about two dozen zoomed-in images of stars in our galaxy, unveiling their properties, countless other stars dwell within other galaxies, so far away that observing even one of them in detail has been extremely challenging. Up until now.

The newly imaged star, WOH G64, lies within the Large Magellanic Cloud, one of the small galaxies that orbits the Milky Way. Astronomers have known about this star for decades and have appropriately dubbed it the 'behemoth star'. With a size roughly 2000 times that of our Sun, WOH G64 is classified as a red supergiant.

Ohnaka's team had long been interested in this behemoth star. Back in 2005 and 2007, they used ESO's VLTI in Chile's Atacama Desert to learn more about the star's features, and carried on studying it in the years since. But an actual image of the star had remained elusive.

For the desired picture, the team had to wait for the development of one of the VLTI's second-generation instruments, GRAVITY. After comparing their new results with other previous observations of WOH G64, they were surprised to find that the star had become dimmer over the past decade.

"We have found that the star has been experiencing a significant change in the last 10 years, providing us with a rare opportunity to witness a star's life in real time," says Gerd Weigelt, an astronomy professor at the Max Planck Institute for Radio Astronomy in Bonn, Germany and a co-author of the study. In their final life stages, red supergiants like WOH G64 shed their outer layers of gas and dust in a process that can last thousands of years. "This star is one of the most extreme of its kind, and any drastic change may bring it closer to an explosive end," adds co-author Jacco van Loon, Keele Observatory Director at Keele University, UK, who has been observing WOH G64 since the 1990s.

The team thinks that these shed materials may also be responsible for the dimming and for the unexpected shape of the dust cocoon around the star. The new image shows that the cocoon is stretched-out, which surprised scientists, who expected a different shape based on previous observations and computer models. The team believes that the cocoon's egg-like shape could be explained by either the star's shedding or by the influence of a yet-undiscovered companion star.

As the star becomes fainter, taking other close-up pictures of it is becoming increasingly difficult, even for the VLTI. Nonetheless, planned updates to the telescope's instrumentation, such as the future GRAVITY+, promise to change this soon. "Similar follow-up observations with ESO instruments will be important for understanding what is going on in the star," concludes Ohnaka.
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These wild chimpanzees play as adults to better cooperate as a group | ScienceDaily
Compared to children, adults don't play as much, but social play into adulthood is considered a universal human trait. Play has a role in building tolerance, cohesion, bonding, and cooperation. By comparison, play in adults of other species has been considered rare, and yet a new study reported in the Cell Press journal Current Biology on November 21 shows that some chimpanzees, like people, continue to play often throughout their entire lives and especially before engaging in acts that require collective cooperation.


						
"We show that adult social play in chimpanzees can foster a range of cooperative behaviors, from dyadic interactions to complex, risky activities requiring the coordination of multiple individuals," says Liran Samuni of the German Primate Center in Gottingen, Germany, and the Tai Chimpanzee Project in Cote d'Ivoire. "We have identified a strong link between this positive social behavior, known to elicit joyous emotions, and some of the more intricate forms of cooperation seen in non-human species."

Samuni and her colleagues have been studying three cohesive groups of chimpanzees living in the Tai Forest of Cote d'Ivoire. While earlier studies of play in wild adult chimpanzees had been lacking, they recognized that adult males and females in these groups play together regularly. Their play often involves physical actions like wrestling, mock biting, slapping, pulling, and chasing. The positive nature of these interactions is emphasized through "play faces" and panting vocalizations, which the researchers liken to human smiles and laughter.

"Though adult-adult social play was not a daily occurrence, it consistently emerged under specific conditions," Samuni says.

To understand better how play functions in chimpanzee society, they studied the play of 57 adult chimpanzees. The researchers found that adult chimpanzees were more likely to engage in social play before participating in group activities, such as monkey hunting or territorial defense against hostile outsiders. Those who played together were more likely to collaborate in these endeavors, indicating that play can signal cooperative motivation and enhance collective cooperation.

When chimpanzees played with only one other individual, it often involved close social partners, illustrating the strong connection between play, familiarity, and trust. Play also happened more often during times of increased social tension, such as during competition for mates or following recent disputes, suggesting to the researchers that play might offer a means to relieve tension and resolve conflicts.

The findings in the chimpanzees under study may or may not reflect play in other populations of chimpanzees. Samuni explains that's because chimpanzees are behaviorally diverse and flexible, with different populations displaying unique strategies and behaviors. The prevalence of adult play in this especially cohesive population may strengthen the notion that "societies characterized by cohesion and tolerance also exhibit higher frequencies of adult play," Samuni says.

In future work, they'd like to learn more about how play in the Tai Forest chimpanzees compares to that in other chimpanzee groups. They also are curious to know whether chimpanzees consciously decide to play as an intentional strategy to foster engagement or if the positive effects of play naturally promote cooperation without the chimpanzees meaning to do so.
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Turning carbon emissions into methane fuel | ScienceDaily
Chemists have developed a novel way to capture and convert carbon dioxide into methane, suggesting that future gas emissions could be converted into an alternative fuel using electricity from renewable sources.


						
Carbon dioxide (CO2) is a greenhouse gas that accounts for a large part of Earth's warming climate, and is produced by power plants, factories and various forms of transportation. Typical carbon capture systems aimed at reducing its presence in the atmosphere work to lower carbon dioxide emissions by isolating CO2 from other gases and converting it to useful products. However, this process is difficult to implement on an industrial scale due to the massive amount of energy required for these systems to operate.

Now, using a special nickel-based catalyst, researchers have figured out a way to save much of this precious energy by turning captured carbon dioxide directly into methane, said Tomaz Neves-Garcia, lead author of the study and a current postdoctoral researcher in chemistry and biochemistry at The Ohio State University.

By employing nickel atoms laid out on an electrified surface, the team was able to directly convert carbamate, the captured form of carbon dioxide, to methane. They found that nickel atoms, a cheap and widely available catalyst, were extremely good at making this conversion.

"We are going from a molecule that has low energy and producing from it a fuel that has high energy," said Neves-Garcia. "What makes this so interesting is that others capture, recover and then convert carbon dioxide in steps, while we save energy by doing these steps simultaneously."

Most importantly, streamlining the carbon capture process helps reframe what scientists know about the carbon cycle, and is a vital step to setting up more complex strategies for faster and more efficient climate mitigation technologies.

"We need to focus on spending the lowest energy possible for carbon capture and conversion," said Neves-Garcia. "So instead of performing all the capture and conversion steps independently, we can combine it in a single step, bypassing wasteful energy processes."

The paper was recently published in the Journal of the American Chemical Society. 




Although many carbon capture methods are still in their early stages, with researchers from an array of fields working to improve them, the field is a promising one, said Neves-Garcia.

Converting CO2 into a fuel using renewable electricity has the potential to close the carbon cycle. For example, when methane is burned to generate energy, it emits carbon dioxide, which, if captured and converted back to methane, could lead to a continuous cycle of energy production without adding to Earth's global warming burden.

The study also represents the first time that researchers discovered they could use electrochemistry to achieve carbamate conversion to methane. Although many attempts have been made to convert captured CO2 into useful products, until now most researchers have only shown the ability to produce carbon monoxide.

"Methane can be a really interesting product, but the most important thing is that this opens a path to develop more processes to convert captured CO2  into other products," he said.

Moving forward, the team expects to keep exploring other chemical clean energy alternatives to help inspire the creation of a variety of sustainable carbon capture routes.

"Everything always goes back to energy, and there's a lot of excitement and effort invested in the future of this field to save more of it," said Neves-Garcia.

Other co-authors include Quansong Zhu and L. Robert Baker from Ohio State, Liane M. Rossi from the University of Sao Paulo, Mahmudul Hasan and Robert E. Warburton from Case Western Reserve University, Jing Li and Hailiang Wang from Yale University, as well as Zhan Jiang and Yongye Liang from the Southern University of Science and Technology.
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Synchronized movement between robots and humans builds trust, study finds | ScienceDaily
Trust between humans and robots is improved when the movement between both is harmonised, researchers have discovered.


						
These findings could improve the success of real-world human-robot teams, helping users like the emergency services to work more effectively with robots in the future.

By sensing co-movement in real-world environments, robots could use this as an indicator to sense whether the user trusts them sufficiently.

Lead author Dr Edmund Hunt, based in the University of Bristol's Faculty of Science and Engineering, said: "People have preferred social distances from others during interaction and their proximity shapes engagement.

"This is true for human-robot interaction as well. The way a robot moves can also convey information to a user -- humans quickly perceive apparent goal-directed behaviour from robot motion.

"We wanted to understand whether how humans and mobile robots move together -- co-movement through a space such as a building -- can affect levels of trust in the robot."

The team predicted that if robots can move alongside humans in a synchronised way it would build trust -- and conversely, that if a user distrusts a robot, the co-movement will be disrupted.




The experiment took place in 'Sparks Bristol' where members of the public were teamed up with two mobile rover robots and asked them to imagine they were a firefighter searching a building after a fire, using the robots to inspect the building and make sure it was safe.

The team then tracked the human and robot movement using an ultrasound tracking system. They found statistical evidence that synchronisation between human and robot movement over time, when the robot was within two metres, is related to changes in self-reported trust. Users who reported lower trust in the robots were found to have mirrored the robots' movements less.

This means movement could potentially be used by the robots as a marker for problems with their user's trust in them, and they could take pre-emptive actions to try and improve or repair the trust, for instance if they have made a mistake and they need to make amends.

Dr Hunt added: "In the future humans and robots will be increasingly working alongside each other in teams -- and the teammates will need to trust each other.

"We found evidence that when humans and robots can move together in a more synchronised way it helps trust -- and that when trust is damaged, this co-movement is disrupted too.

"This might provide an early warning of the need for trust repair -- so that a human-robot mission can still be successful when things don't go to plan."

Now the team plan to investigate further the causal relationship from decreased trust to decreased co-movement. This includes establishing whether an interruption to robot co-working it is more difficult for the participant to find the rhythm of co-moving with the robot, which may not be a trust issue as such. This might also include exploring other forms of minimal, nonverbal communication suited to non-humanoid robots, such as indicator lights or sounds, which can shape how trust is developed and maintained.
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Researchers develop clinically validated, wearable ultrasound patch for continuous blood pressure monitoring | ScienceDaily
A team of researchers at the University of California San Diego has developed a new and improved wearable ultrasound patch for continuous and noninvasive blood pressure monitoring. Their work marks a major milestone, as the device is the first wearable ultrasound blood pressure sensor to undergo rigorous and comprehensive clinical validation on over 100 patients.


						
The technology, published on Nov. 20 in Nature Biomedical Engineering, has the potential to improve the quality of cardiovascular health monitoring in the clinic and at home.

"Traditional blood pressure measurements with a cuff, which are limited to providing one-time blood pressure values, can miss critical patterns. Our wearable patch offers a continuous stream of blood pressure waveform data, allowing it to reveal detailed trends in blood pressure fluctuations," said study co-first author Sai Zhou, who recently graduated with his Ph.D. in materials science and engineering from the UC San Diego Jacobs School of Engineering.

The patch is a soft and stretchy device, about the size of a postage stamp, that adheres to the skin. When worn on the forearm, it offers precise, real-time readings of blood pressure deep within the body. The patch is made of a silicone elastomer that houses an array of small piezoelectric transducers sandwiched between stretchable copper electrodes. The transducers transmit and receive ultrasound waves that track changes in the diameter of blood vessels, which are then converted into blood pressure values.

Technological improvements to wearable ultrasound

The wearable ultrasound patch builds upon an earlier prototype that was pioneered by the lab of Sheng Xu, a professor in the Aiiso Yufeng Li Family Department of Chemical and Nano Engineering at UC San Diego. Researchers re-engineered the patch with two key improvements to enhance its performance for continuous blood pressure monitoring. First, they packed the piezoelectric transducers closer together, enabling them to provide wider coverage so they could better target smaller arteries such as the brachial and radial arteries, which are more clinically relevant. Second, they added a backing layer to dampen redundant vibrations from the transducers, resulting in improved signal clarity and tracking accuracy of arterial walls.

In tests, the device produced comparable results to a blood pressure cuff and another clinical device called an arterial line, which is a sensor inserted into an artery to continuously monitor blood pressure. While the arterial line is the gold standard for blood pressure measurement in intensive care units and operating rooms, it is highly invasive, limits patient mobility, and can cause pain or discomfort. The patch provides a simpler and more reliable alternative, as shown in validation tests conducted on patients undergoing arterial line procedures in cardiac catheterization laboratories and intensive care units.




Comprehensive clinical validation

Researchers conducted extensive tests to validate the patch's safety and accuracy. A total of 117 subjects participated in studies that evaluated blood pressure across a wide range of activities and settings. In one set of tests, seven participants wore the patch during daily activities such as cycling, raising an arm or leg, performing mental arithmetic, meditating, eating meals and consuming energy drinks. In a larger cohort of 85 subjects, the patch was tested during changes in posture, such as transitioning from sitting to standing. Results from the patch closely matched those from blood pressure cuffs in all tests.

The patch's ability to continuously monitor blood pressure was evaluated in 21 patients in a cardiac catheterization laboratory and four patients who were admitted to the intensive care unit after surgery. Measurements from the patch agreed closely with results from the arterial line, showcasing its potential as a noninvasive alternative.

"A big advance of this work is how thoroughly we validated this technology, thanks to the work of our medical collaborators," said Xu. "Blood pressure can be all over the place depending on factors like white coat syndrome, masked hypertension, daily activities or use of medication, which makes it tricky to get an accurate diagnosis or manage treatment. That's why it was so important for us to test this device in a wide variety of real-world and clinical settings. Many studies on wearable devices skip these steps during development, but we made sure to cover it all."

Next steps

The research team is preparing for large-scale clinical trials and plans to integrate machine learning to further improve the device's capabilities. Efforts are also underway to validate a wireless, battery-powered version for long-term use and seamless integration with existing hospital systems.




Paper: "Clinical validation of a wearable ultrasound blood pressure sensor." Co-authors include Sai Zhou*, Geonho Park*, Katherine Longardner*, Muyang Lin*, Baiyan Qi, Xinyi Yang, Xiaoxiang Gao, Hao Huang, Xiangjun Chen, Yizhou Bian, Hongjie Hu, Ray S. Wu, Wentong Yue, Mohan Li, Chengchengfang Lu, Ruotao Wang, Siyu Qin, Isac Thomas, Benjamin Smarr, Erik B. Kistler, Belal Al Khiami, Irene Litvan and Sheng Xu, UC San Diego; and Esra Tasali and Theodore Karrison, The University of Chicago.

*These authors contributed equally to this work.

This work was supported by a Wellcome Trust Innovator Award (WT215841/Z/19/Z) and the National Institutes of Health (1 R01 EB3346401).

All bio-experiments were conducted in accordance with the ethical guidelines of the National Institutes of Health and with the approval of the Institutional Review Boards of the University of California San Diego.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2024/11/241120122153.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



An innovative antibiotic for drug-resistant bacteria | ScienceDaily
Antibacterial drugs are important for treating infections. But increasingly, bacterial resistance to current drugs -- so they don't work well, or even at all -- means new ones are urgently needed. Building on previous work, researchers in ACS Infectious Diseases have demonstrated a potential antibacterial treatment from a modified darobactin, a compound originally from a bacterium. The team reports proof-of-concept animal trials on infections caused by bacteria, including E. coli, that are known to develop drug resistance.


						
This study was published during the World Health Organization's World Antimicrobial Resistance (AMR) Awareness Week from November 18 to 24.

Earlier in 2024, the World Health Organization updated its list of bacterial pathogens that can develop resistance to antibiotics to include Acinetobacter baumannii, Pseudomonas aeruginosa and E. coli, among others. Despite the need for new antibiotics that target these priority pathogens, scientists don't have many candidates. One potential resistance-breaking compound is called darobactin, a naturally produced antibiotic discovered in a bacterium. Darobactin binds to an essential protein in cells of different bacteria and eventually causes their death. Previously, Rolf Muller, Jennifer Herrmann and colleagues showed that genetically engineered versions of darobactin have antibacterial activity. Specifically, one of these non-natural, biosynthetic darobactins (called D22) inhibited A. baumannii growth in lab assays.

For this new study, a larger team led by Muller and Herrmann tested the engineered D22 compound against several priority bacterial infections in animals. First, in zebrafish embryos, D22 treatment cleared A. baumannii infection as effectively as ciprofloxacin, a broad-spectrum antibiotic used for complicated infections. Then the team conducted a series of efficacy and dosing trials with mice:
    	Best delivery method: Observations indicated that administering D22 as an injection was more effective than via mouth.
    	Efficacy against P. aeruginosa: Repeated doses of D22 substantially limited P. aeruginosa bacterial growth in mice (thigh tissue infection) but didn't fully clear the infection.
    	Multi-dose experiments against E. coli: Administering D22 four times in 25 hours fully cleared E. coli in a severe infection model of peritonitis (abdomen infection). Activity was also observed for single doses. Twice-daily D22 injections over three days significantly reduced bacterial presence in a complicated E. coli urinary tract infection, although not as low as the antibiotic gentamicin, which reduced bacterial loads below detection.

These results show that D22 can inhibit critical infections and highlights the compound's promise for further development toward future clinical trials as "an innovative solution to fight antimicrobial resistance," say the researchers.

The authors acknowledge funding from the Helmholtz Impuls- und Vernetzungsfonds (Impulse and Networking Fund).

Some of the authors are employees of Evotec, a biotechnology company involved in drug discovery and development. 
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Thanksgiving special: Dinosaur drumsticks and the story of the turkey trot | ScienceDaily
Wings may be the obvious choice when studying the connection between dinosaurs and birds, but a pair of Yale paleontologists prefer drumsticks. That part of the leg, they say, is where fibular reduction among some dinosaurs tens of millions of years ago helped make it possible for peacocks to strut, penguins to waddle, and turkeys to trot.


						
"A good way to understand this is to take a look at drumsticks, like the ones people eat on Thanksgiving," said Armita Manafzadeh, lead author of a new study in Nature. She is a postdoctoral researcher affiliated with the Yale Institute for Biospheric Studies, the Department of Earth & Planetary Science, and the Yale Peabody Museum.

"Under the meat of a drumstick, you'll find two bones -- the tibia, which is long and thick, and the fibula, which is much shorter and thinner," Manafzadeh explained. "This shortened fibula is what allows birds to twist and turn around when they're not in flight. And to understand its evolutionary story, we have to look at dinosaurs."

Yet the fibula had been largely overlooked by paleontologists and other scientists, often viewed as merely a small remnant of a once-larger physiological feature. The idea that the shortened fibula had a distinct evolutionary benefit was relatively unexplored.

"The fibula is, in general, the more diminutive of the two lower leg bones, and often neglected in the study of vertebrate form and function," said Bhart-Anjan Bhullar, associate professor of Earth and planetary sciences in Yale's Faculty of Arts and Sciences, associate curator at the Yale Peabody Museum, and co-author of the study. "But evolution acts on all parts of the body, great and small. Structures and regions that have been ignored are often gold mines for new insights and untold tales."

For the study, the researchers used X-ray videos of a present-day bird -- a helmeted guineafowl -- to precisely measure the knee-joint poses of the bird. Using cutting-edge computer animation software, they combined the videos with 3D models to visualize how the bird's bone surfaces fit together geometrically and how those joints appeared in motion.

They also collected X-ray videos from an iguana and an alligator and examined the shapes of leg bones in other birds, including a penguin, an ostrich, an owl, and a crane.




The researchers found that in birds, the tibial joint surfaces have curved arcs, and the shortened fibula is able to roll within the bird's drumstick for about its length relative to the tibia. Taken together, these features enable the knee bones to maintain smooth contact, even when the joint twists by more than 100 degrees.

"You can see that the fibula of birds is moving completely differently from that of other living reptiles," Manafzadeh said. "It's why their knees are uniquely able to spin, allowing them to navigate their world more effectively. They use that mobility to turn and maneuver on the ground, but we suspect they're also using it in mating displays, prey gathering, and moving about tree branches."

Next, the researchers searched for the evolutionary origins of the shortened fibula in birds -- and found their answer in certain species of dinosaurs.

While many dinosaurs, including Tyrannosaurus rex, had straightened tibial surfaces and stiffened drumsticks that only allowed for hinge-like knees, certain avian ancestors, including Rahonavis ostromi and Ichthyornis dispar, showed indications of curved tibial surfaces and a shortened, thinner fibula that was free to move on its own.

"We found that the very features that appeared in early dinosaurs to stiffen the leg ended up being co-opted in birds and their close relatives to mobilize the knee joint in a unique and extreme way," Bhullar said. "Over and again, we see that evolution operates by repurposing existing structures and functions, often in surprising and unpredictable ways."

The researchers said several well-known Yale Peabody Museum fossils were pivotal in the work, including Allosaurus, the giant Jurassic predator discovered by O.C. Marsh (which had a stiffened dinosaurian knee); Deinonychus, the "velociraptor" of the "Jurassic Park" films (which had an early form of the birdlike knee joint); and Ichthyornis, whose proto-beak was the subject of an earlier study by Bhullar (and which had a fully modern, avian knee).

The new study is part of Bhullar and Manafzadeh's ongoing research into the evolution of animal motion, based on their novel method for visualizing how ancient animals moved by comparing their joints with those of modern animals.
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Superior photosynthesis abilities of some plants could hold key to climate-resilient crops | ScienceDaily
More than 3 billion years ago, on an Earth entirely covered with water, photosynthesis first evolved in little ancient bacteria. In the following many millions of years, those bacteria evolved into plants, optimizing themselves along the way for various environmental changes. This evolution was punctuated around 30 million years ago with the emergence of a newer, better way to photosynthesize. While plants like rice continued using an old form of photosynthesis known as C3, others like corn and sorghum developed a newer and more efficient version called C4.


						
There are now more than 8,000 different C4 plant species, which grow particularly well in hot, dry climates and are some of the most productive crop species in the world. However, the vast majority of plants still run on C3 photosynthesis. So how did C4 plants come to be, and could C3 plants ever get a similar update?

Now, for the first time ever, Salk scientists and collaborators at the University of Cambridge discovered a key step C4 plants like sorghum needed to take to evolve to become so efficient at photosynthesizing -- and how we could use this information to make crops like rice, wheat, and soybeans more productive and resilient against our warming climate.

The findings were published in Nature on November 20, 2024.

"Asking what makes C3 and C4 plants different is not just important from the basic biological perspective of wanting to know why something evolved and how it functions on the molecular level," says Professor Joseph Ecker, senior author of the study, Salk International Council Chair in Genetics, and Howard Hughes Medical Institute investigator. "Answering this question is a huge step toward understanding how we can make the most robust and productive crops possible in the face of climate change and a growing global population."

Around 95% of plants use C3 photosynthesis, in which mesophyll cells -- green spongy cells that live inside leaves -- turn light, water, and carbon dioxide into plant-powering sugars. Despite its high prevalence, C3 photosynthesis has two major shortcomings: 1) 20% of the time, oxygen is accidentally used instead of carbon dioxide and must be recycled, which slows down the process and wastes energy, and 2) pores on the leaf surface are open too frequently while waiting for carbon dioxide to enter, causing the plant to lose water and become more vulnerable to drought and heat.

Fortunately, evolution has solved these issues with C4 photosynthesis. C4 plants recruit bundle sheath cells, which normally serve as leaf vein support, to photosynthesize alongside mesophyll cells. As a result, C4 plants eliminate those oxygen-use mistakes to conserve energy and keep plant surface pores closed more often to conserve water. The result is a 50% increase in efficiency compared to C3 plants.




But on the molecular level, what made C3 plants turn into C4 plants? And could scientists prompt C3 crops to become C4 crops?

To answer these questions, Salk scientists employed cutting-edge, single-cell genomics technology to look at the difference between C3 rice and C4 sorghum. While previous methods were too imprecise to distinguish neighboring cells like mesophyll and bundle sheath cells, single-cell genomics allowed the team to investigate the genetic and structural changes in each cell type from both plants.

"We were surprised and excited to find that the difference between C3 and C4 plants is not the removal or addition of specific genes," says Ecker. "Rather, the difference is on a regulatory level, which could make it easier for us in the long run to turn on more efficient C4 photosynthesis in C3 crops."

All cells within an organism contain the same genes, but which genes are expressed at any given time is what determines each cell's identity and function. One way that gene expression can be modified is through the activity of transcription factors. These proteins recognize and bind to small stretches of DNA near the genes, called regulatory elements. Once in position at the regulatory element, a transcription factor can help turn the nearby genes "on" or "off."

When measuring gene expression in rice and sorghum plants, the scientists found that a transcription factor family commonly referred to as DOFs were in charge of turning on the genes to make bundle sheath cells in both species. They also noticed that DOFs were binding to the same regulatory element in both species. However, in C4 sorghum plants, this regulatory element was not only associated with bundle sheath identity genes -- it was also turning on the photosynthesis genes. That suggested that C4 plants had at some point tacked ancestral regulatory elements for bundle sheath genes onto photosynthesis genes, so that DOFs would turn on both sets of genes at the same time. This would explain how bundle sheath cells in C4 plants gained the ability to photosynthesize.

These experiments revealed that both C3 and C4 plants contain the necessary genes and transcription factors required for the superior C4 photosynthesis process -- a promising discovery for scientists hoping to nudge C3 plants to use C4 photosynthesis.




"Now we've got this blueprint for how different plants utilize the sun's energy to survive in different environments," says Joseph Swift, co-first author of the study and a postdoctoral researcher in Ecker's lab. "The ultimate goal is to try to switch C4 photosynthesis on and, in turn, create more productive and resilient crops for the future."

Next on the docket for the team is determining whether rice can be engineered to use C4 photosynthesis rather than C3. This remains a very long-term goal with significant technical challenges that are being addressed by a global collaborative effort known as the "C4 Rice Project." More immediately, the findings will inform the Salk Harnessing Plants Initiative's mission to create optimized crops that simultaneously fight and withstand the threat of climate change.

Their single-cell genomics data has also been shared as a resource for scientists around the world, quickly garnering excitement for its answers to this long-standing mystery in evolution.

Other authors include Travis Lee and Joseph Nery of Salk, as well as Leonie Luginbuehl, Lei Hua, Tina Schreier, Ruth Donald, Susan Stanley, Na Wang, and Julian Hibberd of the University of Cambridge in the United Kingdom.

The work was supported by the Howard Hughes Medical Institute, Biotechnology and Biological Sciences Research Council, C4 Rice Project, Bill and Melinda Gates Foundation, Life Sciences Research Foundation, Herchel Smith Fellowship, and European Molecular Biology Organization.
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Healthy women have cells that resemble breast cancer | ScienceDaily
A new study from researchers at The University of Texas MD Anderson Cancer Center finds that, in healthy women, some breast cells that otherwise appear normal may contain chromosome abnormalities typically associated with invasive breast cancer. The findings question conventional thinking on the genetic origins of breast cancer, which could influence early cancer detection methods.


						
The study, published today in Nature, discovered that at least 3% of normal cells from breast tissue in 49 healthy women contain a gain or loss of chromosomes, a condition known as aneuploidy, and that they expand and accumulate with age. This poses questions for our understanding of "normal" tissues, according to principal investigator Nicholas Navin, Ph.D., chair of Systems Biology.

As researchers continue to develop earlier detection methods using molecular diagnostics along with ductal carcinoma in situ (DCIS) and biopsies, these findings pose a challenge and highlight the potential risk of identifying false positives, as the cells can mistakenly be confused with invasive breast cancer.

"A cancer researcher or oncologist seeing the genomic picture of these normal breast tissue cells would classify them as invasive breast cancer," Navin said. "We've always been taught that normal cells have 23 pairs of chromosomes, but that appears to be inaccurate because every healthy woman that we analyzed in our study had irregularities, bringing up the very provocative question about when cancer actually occurs."

The study builds upon Navin's previous work on the Human Breast Cell Atlas, which profiled over 714,000 cells to generate a comprehensive genetic map of normal breast tissue at the cellular level.

For the current study, researchers examined samples from 49 healthy women without known disease who were undergoing breast reduction surgery. They investigated chromosomal copy number changes in normal breast tissues compared to clinical breast cancer data.

Using single-cell sequencing and spatial mapping, the researchers specifically investigated breast epithelial cells. Navin points out that epithelial cells, which line and cover the inside and outside of the body, are the cells that are believed to give rise to cancer.




The researchers reported that a median of 3.19% of the epithelial cells in these normal breast tissues were aneuploid and over 82.67% had expanded copy number changes commonly found in invasive breast cancers. Interestingly, a woman's age correlated significantly with the frequency of aneuploid cells and number of copy number changes, with older women accumulating more of these cellular changes.

The most frequent changes were additional copies of chromosome 1q and losses of chromosomes 10q,16q and 22, commonly found in invasive breast cancers. Previous studies have identified specific genes in these regions that also are associated with breast cancer, according to Navin.

The data reveal that these aneuploid cells represent both of the known cell lineages of the mammary gland, which have distinct gene signatures that can either be positive or negative for estrogen receptors (ERs). One lineage had copy number changes similar to ER-positive breast cancers, while the other appeared to have events consistent with ER-negative breast cancers, highlighting their potentially different origins.

Navin notes that this is a report about rare aneuploid cells found in the normal population and that further longitudinal studies are needed to identify which potential risk factors, if any, may lead to these cells becoming cancerous. Additionally, epithelial cells are found in many body systems, highlighting the possibility that these findings can translate to other organs.

"It just shows that our bodies are imperfect in some ways, and we can generate these types of cells over our lifetime," Navin said. "This has pretty big implications not just for the field of breast cancer, but potentially for multiple cancer types. This doesn't necessarily mean that everyone is walking around with precancer, but we need to think about ways to set up larger studies to understand the implications for developing cancer."

This research was supported by the National Cancer Institute (RO1CA240526, RO1CA236864, 1R01CA234496, F30CA243419), the Cancer Prevention and Research Institute of Texas (CPRIT) Single Cell Genomics Center (RP180684), the American Cancer Society and the Rosalie B. Hite Fund for Cancer Research Fellowship.
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Astronomers discover first pairs of white dwarf and main sequence stars in clusters, shining new light on stellar evolution | ScienceDaily
Astronomers at the University of Toronto (U of T) have discovered the first pairs of white dwarf and main sequence stars -- "dead" remnants and "living" stars -- in young star clusters. Described in a new study published in The Astrophysical Journal, this breakthrough offers new insights on an extreme phase of stellar evolution, and one of the biggest mysteries in astrophysics.


						
Scientists can now begin to bridge the gap between the earliest and final stages of binary star systems -- two stars that orbit a shared center of gravity -- to further our understanding of how stars form, how galaxies evolve, and how most elements on the periodic table were created. This discovery could also help explain cosmic events like supernova explosions and gravitational waves, since binaries containing one or more of these compact dead stars are thought to be the origin of such phenomena.

Most stars exist in binary systems. In fact, nearly half of all stars similar to our sun have at least one companion star. These paired stars usually differ in size, with one star often being more massive than the other. Though one might be tempted to assume that these stars evolve at the same rate, more massive stars tend to live shorter lives and go through the stages of stellar evolution much faster than their lower mass companions.

In the stage where a star approaches the end of its life, it will expand to hundreds or thousands of times its original size during what we call the red giant or asymptotic giant branch phases. In close binary systems, this expansion is so dramatic that the dying star's outer layers can sometimes completely engulf its companion. Astronomers refer to this as the common envelope phase, as both stars become wrapped in the same material.

The common envelope phase remains one of the biggest mysteries in astrophysics. Scientists have struggled to understand how stars spiraling together during this critical period affects the stars' subsequent evolution. This new research may solve this enigma.

Remnants left behind after stars die are compact objects called white dwarfs. Finding these post-common envelope systems that contain both a "dead" stellar remnant and "living" star -- otherwise known as white dwarf-main sequence binaries -- provides a unique way to investigate this extreme phase of stellar evolution.

"Binary stars play a huge role in our universe," says lead author Steffani Grondin, a graduate student in the David A. Dunlap Department for Astronomy & Astrophysics at U of T. "This observational sample marks a key first step in allowing us to trace the full life cycles of binaries and will hopefully allow us to constrain the most mysterious phase of stellar evolution."

The researchers used machine learning to analyze data from three major sources: the European Space Agency's Gaia mission -- a space telescope that has studied over a billion stars in our galaxy -- along with observations from the 2MASS and Pan-STARRS1 surveys. This combined data set enabled the team to search for new binaries in clusters with characteristics resembling those of known white dwarf-main sequence pairs.




Even though these types of binary systems should be very common, they have been tricky to find, with only two candidates confirmed within clusters prior to this research. This research has the potential to increase that number to 52 binaries across 38 star clusters. Since the stars in these clusters are thought to have all formed at the same time, finding these binaries in open star clusters allows astronomers to constrain the age of the systems and to trace their full evolution from before the common envelope conditions to the observed binaries in their post-common envelope phase.

"The use of machine learning helped us to identify clear signatures for these unique systems that we weren't able to easily identify with just a few datapoints alone," says co-author Joshua Speagle, a professor in the David A. Dunlap Department for Astronomy & Astrophysics and Department of Statistical Sciences at U of T. "It also allowed us to automate our search across hundreds of clusters, a task that would have been impossible if we were trying to identify these systems manually."

"It really points out how much in our universe is hiding in plain sight -- still waiting to be found," says co-author Maria Drout, also a professor in the David A. Dunlap Department for Astronomy & Astrophysics at U of T. "While there are many examples of this type of binary system, very few have the age constraints necessary to fully map their evolutionary history. While there is plenty of work left to confirm and fully characterize these systems, these results will have implications across multiple areas of astrophysics."

Binaries containing compact objects are also the progenitors for an extreme stellar explosion called a Type Ia supernova and the sort of merger that causes gravitational waves, which are ripples in spacetime that can be detected by instruments such as the Laser Interferometer Gravitational-Wave Observatory (LIGO). As the team uses data from the Gemini, Keck and Magellan Telescopes to confirm and measure the properties of these binaries, this catalogue will ultimately shed light on the many elusive transient phenomena in our universe.

Contributing institutions include the David A. Dunlap Department of Astronomy & Astrophysics, the Dunlap Institute for Astronomy & Astrophysics, the Department for Statistical Sciences, and the Data Sciences Institute at the University of Toronto, as well as the National Technical Institute for the Deaf and Center for Computational Relativity and Gravitation at the Rochester Institute of Technology, the Department of Astronomy & The Institute for Astrophysical Research at Boston University, and the Department of Astronomy at the University of California, Berkeley.
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The chilling sound of the Aztec death whistle | ScienceDaily
Many ancient cultures used musical instruments in ritual ceremonies. Ancient Aztec communities from the pre-Columbian period of Mesoamerica had a rich mythological codex that was also part of their ritual and sacrificial ceremonies. These ceremonies included visual and sonic iconographic elements of mythological deities of the Aztec underworld, which may also be symbolized in the Aztec death whistle. Their skull-shaped body may represent Mictlantecuhtli, the Aztec Lord of the Underworld, and the iconic screaming sound may have prepared human sacrifices for their mythological descent into Mictlan, the Aztec underworld.


						
Aztec death whistles have a unique instrumental construction 

To understand the physical mechanisms behind the whistle's shrill and screeching sound, a team of researchers at the University of Zurich led by Sascha Fruhholz, Professor of Cognitive and Affective Neuroscience, created 3D digital reconstructions of original Aztec death whistles from the Ethnological Museum in Berlin. The models revealed a unique internal construction of two opposing sound chambers that create physical air turbulence as the source of the screeching sound. "The whistles have a very unique construction, and we don't know of any comparable musical instrument from other pre-Columbian cultures or from other historical and contemporary contexts," says Fruhholz.

Death whistles very, very frightening 

The research team also obtained sound recordings of original Aztec death whistles as well as from handmade replicas. Listeners rated these sounds as extremely chilling and frightening. The Aztec death whistle seems to acoustically and affectively mimic other deterring sounds. Most interestingly, human listeners perceived the sound of the Aztec death whistle to be partly of natural and organic origin, like a human voice or scream. "This is consistent ith the tradition of many ancient cultures to capture natural sounds in musical instruments, and could explain the ritual dimension of the death whistle sound for mimicking mythological entities," explains Fruhholz.

Affective response and symbolic association

The Aztec death whistle sounds were also played to human listeners while their brains were being recorded. Brain regions belonging to the affective neural system responded strongly to the sound, again confirming its daunting nature. But the team also observed brain activity in regions that associate sounds with symbolic meaning. This suggests a "hybrid" nature of these death whistle sounds, combining a basic psychoaffective influence on listeners with more elaborate mental processes of sound symbolism, signifying the iconographic nature.

Connecting modern humans with Aztec audiences 

Music has always had strong emotional impact on human listeners in both contemporary and ancient cultures, hence its use in ritual religious and mythological contexts. Aztec communities may have specifically capitalized on the frightening and symbolic nature of the death whistle sound to influence the audience in their ritual procedures, based on the knowledge of how the sound affects modern humans. "Unfortunately, we could not perform our psychological and neuroscientific experiments with humans from ancient Aztec cultures. But the basic mechanisms of affective response to scary sounds are common to humans from all historical contexts," says Fruhholz.
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How cells habituate | ScienceDaily
A dog learns to sit on command, a person hears and eventually tunes out the hum of a washing machine while reading ... The capacity to learn and adapt is central to evolution and, indeed, survival.


						
Habituation -- adaptation's less-glamorous sibling -- involves the lessening response to a stimulus after repeated exposure. Think the need for a third espresso to maintain the same level of concentration you once achieved with a single shot.

Up until recently, habituation -- a simple form of learning -- was deemed the exclusive domain of complex organisms with brains and nervous systems, such as worms, insects, birds, and mammals.

But a new study, published Nov. 19 in Current Biology, offers compelling evidence that even tiny single-cell creatures such as ciliates and amoebae, as well as the cells in our own bodies, could exhibit habituation akin to that seen in more complex organisms with brains.

The work, led by scientists at Harvard Medical School and the Centre for Genomic Regulation (CRG) in Barcelona, suggests that single cells are capable of behaviors more complex than currently appreciated.

"This finding opens up an exciting new mystery for us: How do cells without brains manage something so complex?" said study senior author Jeremy Gunawardena, associate professor of systems biology in the Blavatnik Institute at HMS. He co-led the study with Rosa Martinez Corral, a former post-doctoral researcher in his lab who now leads a research group in systems and synthetic biology at CRG.

The results add to a small but growing body of work on this subject. Earlier work led by Gunawardena found that a single-cell ciliate showed avoidance behavior, not unlike the actions observed in animals that encounter unpleasant stimuli.




What the researchers discovered

Instead of studying cells in a lab dish, the scientists used advanced computer modeling to analyze how molecular networks inside ciliate and mammalian cells respond to different patterns of stimulation. They found four networks that exhibit hallmarks of habituation present in animal brains.

These networks shared a common feature: Each molecular network had two forms of "memory" storage that captured information learned from the environment. One memory decayed much faster than the other -- a form of memory loss necessary for habituation, the researchers noted. This finding suggests that single cells process and remember information over different time spans.

Implications 

Studying habituation in single cells could help propel understanding of how learning in general works, the researchers said. The findings also cast the humble single-cell creatures in a new, more tantalizing light: They are not merely molecular machines packed in microscopic bodies, but they are also agents that can learn.

But what about more practical applications?




The researchers caution that these remain purely speculative for now. Yet one daring idea would be to apply the concept of habituation to the relationship between cancer and immunity.

Tumors are notoriously good evaders of immune surveillance because they trick immune cells into viewing them as innocent bystanders. In other words, the immune cells responsible for recognizing cancer may get somehow habituated to the presence of a cancer cell -- the immune cell gets used to the stimulus and no longer responds to it.

"It's akin to delusion. If we knew how these false perceptions get encoded in immune cells, we may be able to re-engineer them so that immune cells begin to perceive their environments correctly, the tumor becomes visible as malign, and they get to work," Gunawardena said.

"It is a fantasy right now, but it is a direction I would love to explore down the road."
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Effortless robot movements | ScienceDaily
Four-legged animals that start walking and gradually pick up speed will automatically fall into a trot at some point. This is because it would take more energy not to change gait. This correlation was discovered more than 40 years ago. Now, Alin Albu-Schaffer, a professor at the Chair of Sensor-based Robotic Systems and Intelligent Assistance Systems at TUM, has successfully transferred this method to the movement of robots.


						
Experts use the term 'intrinsic dynamics' for the way humans and animals perform energy-efficient movements. For example, they adjust the stiffness of their muscles when they walk on a more rigid surface. These intrinsic adaptations, which happen automatically, are challenging to identify in humans and complex robotic systems.

Tool filters out the most economical movements

But a new tool developed by a team led by Prof. Albu-Schaffer at TUM makes this possible: "For the first time, we have succeeded in making these intrinsic, highly efficient movements calculable. The tool makes it possible to find out which movements of a system are particularly economical."

An important test object in the team's research is BERT, a four-legged robot that looks like a small dog. BERT was designed by Prof. Albu-Schaffer at the German Aerospace Centre (DLR). The research, which focuses on "efficient and versatile locomotion with legs," is funded by the EU through an ERC Advanced Grant.

The researchers identified six movement patterns for BERT, which Prof. Albu-Schaffer describes as exceptionally effortless and which would not require any energy in a world without friction. Some correspond to familiar gaits of quadrupeds, such as walking, trotting, or hopping. "We have thus confirmed the hypothesis that efficient gaits can be realized by exploiting natural oscillation patterns," explains Prof. Albu-Schaffer, who is also involved in the Munich Institute of Robotics and Machine Intelligence (MIRMI).

Hitting natural oscillations with precise timing

To realize these movements in a natural system with friction, a computer-controlled regulator has now been added that delivers an impulse at the right moment. "You can compare it to a child sitting on a playground swing and receiving an energy impulse at the highest point from the parent who is pushing," explains Annika Schmidt from Prof. Albu-Schaffer's research team. With one difference: "Humans don't need a lot of equations in their heads to time their push exactly -- they do it intuitively," says the doctoral student, who has spent several years studying how to teach robots the right rhythm.

Success is demonstrated in a race between three BERT models. The robot dog, which has been programmed with the intrinsic movement method, tends to jump and move much faster and more dynamically than its siblings, which rely on more conventional movement patterns.
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Scientists recreate mouse from gene older than animal life | ScienceDaily

In an experiment that sounds like science fiction, Dr Alex de Mendoza of Queen Mary University of London collaborated with researchers from The University of Hong Kong to use a gene found in choanoflagellates, a single-celled organism related to animals, to create stem cells which they then used to give rise to a living, breathing mouse. Choanoflagellates are the closest living relatives of animals, and their genomes contain versions of the genes Sox and POU, known for driving pluripotency -- the cellular potential to develop into any cell type -- within mammalian stem cells. This unexpected discovery challenges a longstanding belief that these genes evolved exclusively within animals.

"By successfully creating a mouse using molecular tools derived from our single-celled relatives, we're witnessing an extraordinary continuity of function across nearly a billion years of evolution," said Dr de Mendoza. "The study implies that key genes involved in stem cell formation might have originated far earlier than the stem cells themselves, perhaps helping pave the way for the multicellular life we see today."

The 2012 Nobel prize to Shinya Yamanaka demonstrated that it is possible to obtain stem cells from "differentiated" cells just by expressing four factors, including a Sox (Sox2) and a POU (Oct4) gene. In this new research, through a set of experiments conducted in collaboration with Dr Ralf Jauch's lab in The University of Hong Kong / Centre for Translational Stem Cell Biology, the team introduced choanoflagellate Sox genes into mouse cells, replacing the native Sox2 gene achieving reprogramming towards the pluripotent stem cell state. To validate the efficacy of these reprogrammed cells, they were injected into a developing mouse embryo. The resulting chimeric mouse displayed physical traits from both the donor embryo and the lab induced stem cells, such as black fur patches and dark eyes, confirming that these ancient genes played a crucial role in making stem cells compatible with the animal's development.

The study traces how early versions of Sox and POU proteins, which bind DNA and regulate other genes, were used by unicellular ancestors for functions that would later become integral to stem cell formation and animal development. "Choanoflagellates don't have stem cells, they're single-celled organisms, but they have these genes, likely to control basic cellular processes that multicellular animals probably later repurposed for building complex bodies," explained Dr de Mendoza.

This novel insight emphasises the evolutionary versatility of genetic tools and offers a glimpse into how early life forms might have harnessed similar mechanisms to drive cellular specialisation, long before true multicellular organisms came into being, and into the importance of recycling in evolution.

This discovery has implications beyond evolutionary biology, potentially informing new advances in regenerative medicine. By deepening our understanding of how stem cell machinery evolved, scientists may identify new ways to optimise stem cell therapies and improve cell reprogramming techniques for treating diseases or repairing damaged tissue.

"Studying the ancient roots of these genetic tools lets us innovate with a clearer view of how pluripotency mechanisms can be tweaked or optimised," Dr Jauch said, noting that advancements could arise from experimenting with synthetic versions of these genes that might perform even better than native animal genes in certain contexts.
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New research explores volcanic caves, advancing the search for life on Mars | ScienceDaily
Through the intricate study of lava tubes -- caves formed following volcanic eruptions when lava cools down -- an international team of researchers has uncovered clues about Earth's ancient environments that could be significant in the search for life on Mars.


						
Bogdan P. Onac, professor in the USF School of Geosciences, collaborated with researchers from Portugal, Spain and Italy to shed light on how lava tubes may serve as valuable analogs for Martian caves and the search for extraterrestrial life.

On the Spanish island of Lanzarote, just west of North Africa, the team explored six lava tubes to gather mineral deposits. Some of the tubes are so large, they are used to host underground concerts.

"While the lava tubes on Lanzarote were discovered several years ago, we are the first to complete such a detailed study of minerals and microorganisms," Onac said.

In the study, published in Communications Earth & Environment, Onac and the team used a range of advanced molecular, isotopic and mineralogical techniques to examine the deposits and create a comprehensive understanding of the minerals they held. They learned the volcanic rock in the lava tubes created a protective environment that helped shield the minerals and organic compounds from weathering, ultimately preserving the minerals as records of past ecosystems.

The team found preserved biosignatures, including calcium and sodium sulfates. This discovery indicates microbial activity and microorganisms, such as bacteria, were once active in the caves.

"This study adds to our understanding of geological and environmental changes on Earth and highlights lava tubes as potential refuges for microbial life, holding significant implications for astrobiology, particularly in identifying biosignatures on Mars and other celestial bodies," Onac said.

Given that Martian lava tubes are similarly shielded and likely contain sulfate-rich minerals, they may also hold signs of past microbial life, giving us clues about potential life beyond Earth. The findings may significantly impact the way scientists approach planetary exploration, particularly for upcoming missions aimed at studying the habitability of Mars.

The team will publish several additional studies on these lava tubes in the coming months and they are also planning to examine newly formed lava tubes in Iceland.
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New fossil reveals the evolution of flying reptiles | ScienceDaily
The pterosaurs are extinct flying reptiles that lived alongside their close relatives, the dinosaurs. The largest of these reached 10 m in wingspan, but early forms were generally limited to around 2 m. In a new paper today, a team led by palaeontologist Dr David Hone of Queen Mary University of London and published in the journal Current Biology describes a new species of pterosaur that helps to explain this important transition.


						
They named the animal Skiphosoura bavarica meaning 'sword tail from Bavaria' because it comes from southern Germany and has a very unusual short, but stiff and pointed tail. The specimen is complete with nearly every single bone preserved and unusually, it is preserved in three dimensions, where most pterosaurs tend to be crushed flat. In life it would have been about 2 m in wingspan, similar to that of large birds like the golden eagle.

For two hundred years, palaeontologists split the pterosaurs into two major groups, the early non-pterodactyloids and the later and much larger pterodactyloids. The early pterosaurs had short heads on short necks, a short bone in the wrist of the wing, a long 5th toe on the foot and long tails, and the pterodactyloids had the opposite: large heads on long necks, a long wrist, short 5th toe and short tail. But which parts of their body changed when between these groups was not known.

In the 2010s, a series of intermediate species called darwinopterans were found that revealed that the head and neck had changed first before the rest of the body. It was a great example of an intermediate that bridged an evolutionary gap. But it also meant we did not really know what was going on before or after these changes.

Skiphosoura reveals these changes. Evolutionarily it sits between these earlier darwinopterans and the pterodactyloids. It retains a very pterodactyloid-like head and neck, but also shows a longer wrist, and a shorter toe and tail than earlier darwinopterans but these are not as extreme as those seen in the pterodactyloids. With the study also comes a new reconstruction of the evolutionary family tree for pterosaurs. In addition to showing the intermediate position of Skiphosoura, it also shows that a Scottish pterosaur, Dearc, as fitting in the mirror position between the early pterosaurs and the first darwinopterans.

In other words, we now have a complete sequence of evolution from early pterosaurs to Dearc, to the first darwinopterans to Skiphosoura, to the pterodactyloids. While not every specimen is complete, we can now trace the increase in size of the head and neck, the elongating wrist, shrinking toe and tail and other features step-by-step across multiple groups. It's a superb illustration of the evolution of a group for which the transition has been far from clear before.

Both Dearc and Skiphosoura are unusually large for their time also suggesting that the changes that enabled the pterodactlyoids to reach enormous sizes were appearing even in these transitional species.




Dr David Hone, from Queen Mary University of London, said: "This is an incredible find. It really helps us piece together how these amazing flying animals lived and evolved. Hopefully this study will be the basis for more work in the future on this important evolutionary transition".

Adam Fitch, from the University of Wisconsin-Maddison, said: "Pterosaurs have long been symbols of the unique life of the past. Skiphosoura represents an important new form for working out pterosaur evolutionary relationships and by extension how this lineage arose and changed."

Rene Lauer of the Lauer Foundation said: "The specimen was disarticulated with bones of varying quality often overlaid upon one another. Digital photography of the specimen taken in both visible and UV light significantly aided in the process to identify these elements and to better analyze finer details that were not discernible in normal daylight alone" and Bruce Lauer of the Lauer Foundation said: "The Lauer Foundation is proud to have the opportunity to bring this important specimen to science and further the understanding of pterosaur evolution".

Stefan Selzer an author on the project who prepared the specimen said: "As a preparator I have worked on more than 60 pterosaur specimens from Solnhofen limestone. I recognized during the final prep this specimen showed features that combined characteristics of both major groups of pterosaurs, with the shortened tail as the most important diagnostic feature."
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Tiny worm makes for big evolutionary discovery | ScienceDaily
Everyone has a past. That includes the millions of species of insects, arachnids, and nematode worms that make up a major animal group called the Ecdysozoa.


						
Until recently, details about this group's most distant past have been elusive. But a UC Riverside-led team has now identified the oldest known ecdysozoan in the fossil record and the only one from the Precambrian period. Their discovery of Uncus dzaugisi, a worm-like creature rarely over a few centimeters in length, is described in a paper published today in Current Biology. 

"Scientists have hypothesized for decades that this group must be older than the Cambrian, but until now its origins have remained enigmatic. This discovery reconciles a major gap between predictions based on molecular data and the lack of described ecdysozoans prior to the rich Cambrian fossils record and adds to our understanding of the evolution of animal life," said Mary Droser, a distinguished professor of geology at UCR, who led the study.

The ecdysozoans are the largest and most species-rich animal group on Earth, encompassing more than half of all animals. Characterized by their cuticle -- a tough external skeleton that is periodically shed -- the group comprises three subgroups: nematodes, which are microscopic worms; arthropods, which include insects, spiders, and crustaceans; and scalidophora, an eclectic group of small, scaly marine creatures.

"Like many modern-day animal groups, ecdysozoans were prevalent in the Cambrian fossil record and we can see evidence of all three subgroups right at the beginning of this period, about 540 million years ago," said Ian Hughes, a graduate student in marine biology at Harvard University and the paper's first author. "We know they didn't just appear out of nowhere, and so the ancestors of all ecdysozoans must have been present during the preceding Ediacaran period."

DNA-based analyses, used to predict the age of animal groups by comparing them with their closest living relatives, have corroborated this hypothesis. Yet ecdysozoan fossil animals have remained hidden among scores of animal fossils paleontologists have discovered from the Ediacaran Period.

Ediacaran animals, which lived 635-538 million years ago, were ocean dwellers; their remains preserved as cast-like impressions on the seabed that later hardened to rock. Hughes said uncovering them is a labor-intensive, delicate process that involves peeling back rock layers, flipping them over, dusting them off, and piecing them back together to get "a really nice snapshot of the sea floor."

This excavation process has only been done at Nilpena Ediacara National Park in South Australia, a site Droser and her team have been working at for 25 years that is known for its beautifully preserved Ediacaran fossils.




"Nilpena is perhaps the best fossil site for understanding early animal evolution in the world because the fossils occur during a period of heightened diversity and we are able to excavate extensive layers of rock that preserve these snapshots," said Scott Evans, an assistant professor of Earth-Life interactions at Florida State University and co-author of the study. "The layer where we found Uncus is particularly exciting because the sediment grains are so small that we really see all the details of the fossils preserved there."

While the team didn't set out to find an early ecdysozoan during their 2018 excavation, they were drawn to a mysterious worm-like impression that they dubbed "fishhook."

"Sometimes we make dramatic discoveries and sometimes we excavate an entire bed and say 'hmmm, I've been looking at that thing, what do you think?'" Hughes said. "That's what happened here. We had all sort of noticed this fishhook squiggle on the rock. It was pretty prominent because it was really, really deep."

After seeing more of the worm-like squiggles the team paid closer attention, taking note of fishhook's characteristics.

"Because it was deep, we knew it wasn't smooshed easily so it must have had a pretty rigid body," Hughes said. Other defining characteristics include its distinct curvature and the fact that it could move around -- seen by trace fossils in the surrounding area. Paul De Ley, an associate professor of nematology at UCR, confirmed its fit as an early nematode and ruled out other worm types.

"At this point we knew this was a new fossil animal and it belong to the Ecdysozoa," Hughes said.

The team called the new animal Uncus, which means "hook" in Latin, noting in the paper its similarities to modern-day nematodes. Hughes said the team was excited to find evidence of what scientists had long predicted; that ecdysozoans existed in the Ediacaran Period.

"It's also really important for our understanding of what these early animal groups would have looked like and their lifestyle, especially as the ecdysozoans would really come to dominate the marine ecosystem in the Cambrian," he said.
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Dieting: Cause of the yo-yo effect deciphered | ScienceDaily
Researchers at ETH Zurich have discovered a mechanism behind the yo-yo effect: fat cells have a memory that is based on epigenetics.


						
Anyone who has ever tried to get rid of a few extra kilos knows the frustration: the weight drops initially, only to be back within a matter of weeks -- the yo-yo effect has struck. Researchers at ETH Zurich have now been able to show that this is all down to epigenetics.

Epigenetics is the part of genetics that's based not on the sequence of genetic building blocks but on small yet characteristic chemical markers on these building blocks. The sequence of building blocks has evolved over a long period of time; we all inherit them from our parents. Epigenetic markers, on the other hand, are more dynamic: environmental factors, our eating habits and the condition of our body -- such as obesity -- can change them over the course of the lifetime. But they can remain stable for many years, sometimes decades, and during this time, they play a key role in determining which genes are active in our cells and which are not. "Epigenetics tells a cell what kind of cell it is and what it should do," says Laura Hinte, a doctoral student in the group led by Ferdinand von Meyenn, Professor of Nutrition and Metabolic Epigenetics.

An epigenetic memory of obesity

The researchers led by the two and their colleague Daniel Castellano Castillo, a former postdoc in von Meyenn's group, looked for the molecular causes of the yo-yo effect in mice. They analysed fat cells from overweight mice and those that had shed their excess weight through dieting. Their investigations revealed that obesity leads to characteristic epigenetic changes in the nucleus of fat cells. What's special about these changes is that they remain even after a diet. "The fat cells remember the overweight state and can return to this state more easily," von Meyenn says. The scientists were able to show that mice with these epigenetic markers regained weight more quickly when they again had access to a high-fat diet. "That means we've found a molecular basis for the yo-yo effect."

They also found evidence for this mechanism in humans. The ETH Zurich researchers analysed fat tissue biopsies from formerly overweight people who had undergone stomach reduction or gastric bypass surgery. The tissue samples came from various studies carried out at Karolinska Institutet in Stockholm and at hospitals in Leipzig, Dresden and Karlsruhe. In these samples, the researchers analysed gene expression rather than epigenetic markers. However, the results are consistent with those of the mice. The researchers report on their work in the latest issue of the journal Nature.

Prevention is the key

Something the researchers haven't investigated is how long fat cells can remember obesity. "Fat cells are long-lived cells. On average, they live for ten years before our body replaces them with new cells," Hinte says.

It's not currently possible to change the relevant epigenetic marks in the cell nucleus with drugs and thus erase the epigenetic memory. "Maybe that's something we'll be able to do in the future," Hinte says. "But for the time being, we have to live with this memory effect." Von Meyenn adds: "It's precisely because of this memory effect that it's so important to avoid being overweight in the first place. Because that's the simplest way to combat the yo-yo phenomenon." The researchers are directing this message primarily at children and young people and their parents.

With their work, the ETH researchers have shown for the first time that fat cells possess an epigenetic memory of obesity. However, they don't assume that fat cells are the only cells with such a memory. "Other body cells might also play a part in the yo-yo effect," von Meyenn says. It's quite conceivable that cells in the brain, blood vessels or other organs also remember obesity and contribute to the effect. Whether this is actually the case is what the researchers want to find out next.
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Redefining net zero will not stop global warming | ScienceDaily
In a new study, led by the University of Oxford's Department of Physics and published today (18 November) in Nature, an international group of authors who developed the science behind net zero demonstrate that relying on 'natural carbon sinks' like forests and oceans to offset ongoing CO2 emissions from fossil fuel use will not actually stop global warming.


						
The science of net zero, developed over 15 years ago,* does not include these natural carbon sinks in the definition of net human-induced CO2 emissions.

Natural sinks play a vital role to moderate the impact of current emissions and draw down atmospheric CO2 concentrations after the date of net zero, stabilizing global temperatures. Yet governments and corporations are increasingly turning to them to offset emissions, rather than reducing fossil fuel use or developing more permanent CO2 disposal options. Emissions accounting rules encourage this by creating an apparent equivalence between fossil fuel emissions and drawdown of CO2 by some natural carbon sinks, meaning a country could appear to have 'achieved net zero' whilst still contributing to ongoing warming.

The authors call on governments and corporations to clarify how much they are counting on natural carbon sinks to meet their climate goals, as well as recognising the need for Geological Net Zero.

Geological Net Zero means balancing flows of carbon into and out of the solid Earth, with one tonne of CO2 committed to geological storage for every tonne still generated by any continued fossil fuel use. Given the cost and challenges of permanent geological CO2 storage, achieving Geological Net Zero will require a substantial reduction in fossil fuel use.

The authors stress the importance of protecting and maintaining natural carbon sinks while accepting that doing so cannot compensate for ongoing fossil fuel use. Total historical CO2 emissions determine how much a country or company has contributed to the global need for ongoing natural carbon sinks. A country like the UK, with large historical emissions and limited natural sinks, has implicitly committed other countries to maintain natural sinks for decades after UK emissions reach net zero. This is not currently addressed in climate talks.

Professor Myles Allen, of the University of Oxford's Department of Physics, who led the study, summarises: "We are already counting on forests and oceans to mop up our past emissions, most of which came from burning stuff we dug out of the ground. We can't expect them to compensate for future emissions as well. By mid-century, any carbon that still comes out of the ground will have to go back down, to permanent storage. That's Geological Net Zero."

Dr Glen Peters, of the CICERO Center for International Climate Research in Oslo, Norway, a study co-author, says "Countries report both emissions and removals, but using all removals in climate targets is a recipe for continued warming. Natural carbon sinks currently clean up around half our annual emissions for free, but this ecosystem service must be kept separate from the fossil emissions driving climate change. Relabelling things will not stop global warming."




Professor Kirsten Zickfeld of Simon Fraser University in British Columbia, Canada, co-author and leader of one of the other 2009 net zero papers, says "It is a common assumption that removing carbon from the atmosphere to offset burning of fossil fuels is as effective as not burning fossil fuels in the first place. It is not. Offsetting continued fossil fuel use with carbon removal will not be effective if the removal is already being counted on as part of the natural carbon cycle and if the carbon is not permanently stored. Unless we can increase transparency in national Greenhouse gas reporting and target setting, offsets will become part of the problem instead of part of the solution."

Study co-author Professor Jo House of the University of Bristol UK says: "Land is limited, we rely on it for food, nature, biodiversity, leisure, water storage, and so on. It cannot offset more than a portion of fossil emissions even now, probably less in future with worsening pressures on the biosphere such as population increase, fires, and drought. Giving carbon credits for natural processes that are happening anyway undermines trust in the whole idea of offsetting. We have to urgently protect natural carbon sinks, but there are more scientifically credible and equitable ways of doing this than relying on carbon offset markets."

* The 2009 'Net Zero Papers' were Solomon et al, Meinshausen et al, Allen et al, Matthews et al, Zickfeld et al, and Gregory et al. All lead authors and most co-authors on those papers contributed to this study, together with other key scientists working on this issue.
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New idea may crack enigma of the Crab Nebula's 'zebra' pattern | ScienceDaily
A theoretical astrophysicist from the University of Kansas may have solved a nearly two-decade-old mystery over the origins of an unusual "zebra" pattern seen in high-frequency radio pulses from the Crab Nebula.


						
His findings have just been published in Physical Review Letters (PRL).

The Crab Nebula features a neutron star at its center that has formed into a 12-mile-wide pulsar pinwheeling electromagnetic radiation across the cosmos.

"The emission, which resembles a lighthouse beam, repeatedly sweeps past Earth as the star rotates," said lead author Mikhail Medvedev, professor of physics & astronomy at KU. "We observe this as a pulsed emission, usually with one or two pulses per rotation. The specific pulsar I'm discussing is known as the Crab Pulsar, located in the center of the Crab Nebula 6,000 light years away from us."

The Crab Nebula is the remnant of a supernova that appeared in 1054.

"Historical records, including Chinese accounts, describe an unusually bright star appearing in the sky," said the KU researcher.

But unlike any other known pulsar, Medvedev said the Crab Pulsar features a zebra pattern -- unusual band spacing in the electromagnetic spectrum proportional to band frequencies, and other weird features like high polarization and stability.




"It's very bright, across practically all wave bands," he said. "This is the only object we know of that produces the zebra pattern, and it only appears in a single emission component from the Crab Pulsar. The main pulse is a broadband pulse, typical of most pulsars, with other broadband components common to neutron stars. However, the high-frequency interpulse is unique, ranging between 5 and 30 gigahertz -- frequencies similar to those in a microwave oven."

Since this pattern was discovered in a 2007 paper, the KU researcher said the pattern had proved "baffling" for investigators.

"Researchers proposed various emission mechanisms, but none have convincingly explained the observed patterns," he said.

Using data from the Crab Pulsar, Medvedev established a method using wave optics to gauge the density of the pulsar's plasma -- the "gas" of charged particles (electrons and positrons) -- using a fringe pattern found in the electromagnetic pulses.

"If you have a screen and an electromagnetic wave passes by, the wave doesn't propagate straight through," Medvedev said. "In geometrical optics, shadows cast by obstacles would extend indefinitely -- if you're in the shadow, there's no light; outside of it, you see light. But wave optics introduces a different behavior -- waves bend around obstacles and interfere with each other, creating a sequence of bright and dim fringes due to constructive and destructive interference."

This well-known fringe pattern phenomenon is caused by consistent constructive interference but has different characteristics when radio waves propagate around a neutron star.




"A typical diffraction pattern would produce evenly spaced fringes if we just had a neutron star as a shield," the KU researcher said. "But here, the neutron star's magnetic field generates charged particles constituting a dense plasma, which varies with distance from the star. As a radio wave propagates through the plasma, it passes through dilute areas but is reflected by dense plasma. This reflection varies by frequency: Low frequencies reflect at large radii, casting a bigger shadow, while high frequencies create smaller shadows, resulting in different fringe spacing."

In this way, Medvedev determined the Crab Pulsar's plasma matter causes diffraction in the electromagnetic pulses responsible for the neutron star's singular zebra pattern.

"This model is the first one capable of measuring those parameters," Medvedev said. "By analyzing the fringes, we can deduce the density and distribution of plasma in the magnetosphere. It's incredible because these observations allow us to convert fringe measurements into a density distribution of the plasma, essentially creating an image or performing tomography of the neutron star's magnetosphere."

Next, Medvedev said his theory can be tested with collection of more data from the Crab Pulsar and fine-tuned by factoring in its powerful and strange gravitational and polarization effects. The new understanding of how a plasma matter alters a pulsar's signal will change how astrophysicists understand other pulsars.

"The Crab Pulsar is somewhat unique -- it's relatively young by astronomical standards, only about a thousand years old, and highly energetic," he said. "But it's not alone; we know of hundreds of pulsars, with over a dozen that are also young. Known binary pulsars, which were used to test Einstein's general relativity theory, can also be explored with the proposed method. This research can indeed broaden our understanding and observation techniques for pulsars, particularly young, energetic ones."
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Gaming for the good! | ScienceDaily
So maybe the naysayers and detractors of online gaming and its ill effects on youth need to stand down. That's what science is telling us in a new report in the journal Human Resource Development International from Melika Shirmohammadi, assistant professor at the UH College of Technology.


						
The article reports that -- contrary to popular belief -- massive multiplayer online gamers learn by gaming and their skills in the workplace are enriched by those seemingly endless hours previously thought of as frittering away time.

"Online gaming often gets a bad reputation, but our study reveals a different story. We found that gaming can actually help people develop valuable workplace skills," reports Shirmohammadi. "These skills include problem-solving, teamwork, leadership, and even self-confidence. Our research shows that gaming, when done in moderation, can be a way for people to grow both personally and professionally."

Gaming truths

Whether they know it or not, companies are already hiring an enormous amount of multiplayer online gamers. The math on this is simple. Millions of people play "massively multiplayer online" or MMO games, in which they play together in a virtual world. The top three games -- World of Warcraft, Destiny 2, and Final Fantasy -- claim 150.6 M, 49.7 M, and 60.3 M total players respectively.

"The purpose of the present study was to examine hobby -- an understudied but prevalent part of the nonwork domain -- to understand if and how MMO gaming positively enriches employees' work domain," said Shirmohammadi.

Shirmohammadi's team conducted a qualitative study among 23 employed MMO gamers who had an average of 20 years of video gaming experience and had played MMO games for at least 10 years.




The MMO games examined (including World of War Craft, EVE and Final Fantasy) require players to coordinate tasks to achieve collective goals, respect team norms (e.g., arriving on time for missions), collaborate with others as part of a team, and avoid reckless or uncalculated behaviors that would jeopardize the mission.

Game More, Worry Less 

Among the positive outcomes of the research, gamers reported viewing work as solvable puzzles, and their experience resulted in improved patience in encountering problems and encouraged them to persevere in solving them.

One participant, an engineer, said: "I just see a puzzle and I'm motivated to solve it. So, it's affected, I guess, my mindset in that way, such that I look at things as solvable..."

Other players say they developed self-confidence through game playing because they feel good about the level of success in the online gaming world. Still others reported developing self-awareness as they received feedback on their own skills and how they played alongside team members.

Gamers' ability with coaching skills -- such as evaluating performance, providing feedback, giving instructions and inspiring others -- was also traced to their gaming. Several participants mentioned the similarities between gaming and work that made such skills transferrable.




An IT specialist, described it this way: "I deal with a lot of new people [at work]. Since I kind of go out of my way in game to do all the coaching, I've become ahead of some of colleagues in explaining how to do certain things [to new employees] ..."

Gaming for the good 

"Our study extends the understanding of nonwork-to-work enrichment to the MMO gaming context and reveals how a hobby, as an understudied subdomain of life, could benefit work," said Shirmohammadi.

As one famous gaming quote says, ""Failure doesn't mean the game is over, it means try again with experience."

Apparently true, especially in the professional world.
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NASA satellites reveal abrupt drop in global freshwater levels | ScienceDaily
An international team of scientists using observations from NASA-German satellites found evidence that Earth's total amount of freshwater dropped abruptly starting in May 2014 and has remained low ever since. Reporting in Surveys in Geophysics, the researchers suggested the shift could indicate Earth's continents have entered a persistently drier phase.


						
From 2015 through 2023, satellite measurements showed that the average amount of freshwater stored on land -- that includes liquid surface water like lakes and rivers, plus water in aquifers underground -- was 290 cubic miles (1,200 cubic km) lower than the average levels from 2002 through 2014, said Matthew Rodell, one of the study authors and a hydrologist at NASA's Goddard Space Flight Center in Greenbelt, Maryland. "That's two and a half times the volume of Lake Erie lost."

During times of drought, along with the modern expansion of irrigated agriculture, farms and cities must rely more heavily on groundwater, which can lead to a cycle of declining underground water supplies: freshwater supplies become depleted, rain and snow fail to replenish them, and more groundwater is pumped. The reduction in available water puts a strain on farmers and communities, potentially leading to famine, conflicts, poverty, and an increased risk of disease when people turn to contaminated water sources, according to a UN report on water stress published in 2024.

The team of researchers identified this abrupt, global decrease in freshwater using observations from the Gravity Recovery and Climate Experiment (GRACE) satellites, operated by the German Aerospace Center, German Research Centre for Geosciences, and NASA. GRACE satellites measure fluctuations in Earth's gravity on monthly scales that reveal changes in the mass of water on and under the ground. The original GRACE satellites flew from March 2002 to October 2017. The successor GRACE-Follow On (GRACE-FO) satellites launched in May 2018.

The decline in global freshwater reported in the study began with a massive drought in northern and central Brazil, and was followed shortly by a series of major droughts in Australasia, South America, North America, Europe, and Africa. Warmer ocean temperatures in the tropical Pacific from late 2014 into 2016, culminating in one of the most significant El Nino events since 1950, led to shifts in atmospheric jet streams that altered weather and rainfall patterns around the world. However, even after El Nino subsided, global freshwater failed to rebound. In fact, Rodell and team report that 13 of the world's 30 most intense droughts observed by GRACE occurred since January 2015. Rodell and colleagues suspect that global warming might be contributing to the enduring freshwater depletion.

Global warming leads the atmosphere to hold more water vapor, which results in more extreme precipitation, said NASA Goddard meteorologist Michael Bosilovich. While total annual rain and snowfall levels may not change dramatically, long periods between intense precipitation events allow the soil to dry and become more compact. That decreases the amount of water the ground can absorb when it does rain.

"The problem when you have extreme precipitation," Bosilovich said, "is the water ends up running off," instead of soaking in and replenishing groundwater stores. Globally, freshwater levels have stayed consistently low since the 2014-2016 El Nino, while more water remains trapped in the atmosphere as water vapor. "Warming temperatures increase both the evaporation of water from the surface to the atmosphere, and the water-holding capacity of the atmosphere, increasing the frequency and intensity of drought conditions," he noted.

While there are reasons to suspect that the abrupt drop in freshwater is largely due to global warming, it can be difficult to definitively link the two, said Susanna Werth, a hydrologist and remote sensing scientist at Virginia Tech, who was not affiliated with the study. "There are uncertainties in climate predictions," Werth said. "Measurements and models always come with errors."

It remains to be seen whether global freshwater will rebound to pre-2015 values, hold steady, or resume its decline. Considering that the nine warmest years in the modern temperature record coincided with the abrupt freshwater decline, Rodell said, "We don't think this is a coincidence, and it could be a harbinger of what's to come."
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Earliest evidence of humans using fire to shape the landscape of Tasmania | ScienceDaily
Some of the first human beings to arrive in Tasmania, over 41,000 years ago, used fire to shape and manage the landscape, about 2,000 years earlier than previously thought.


						
A team of researchers from the UK and Australia analysed charcoal and pollen contained in ancient mud to determine how Aboriginal Tasmanians shaped their surroundings. This is the earliest record of humans using fire to shape the Tasmanian environment.

Early human migrations from Africa to the southern part of the globe were well underway during the early part of the last ice age -- humans reached northern Australia by around 65,000 years ago. When the first Palawa/Pakana (Tasmanian Indigenous) communities eventually reached Tasmania (known to the Palawa people as Lutruwita), it was the furthest south humans had ever settled.

These early Aboriginal communities used fire to penetrate and modify dense, wet forest for their own use -- as indicated by a sudden increase in charcoal accumulated in ancient mud 41,600 years ago.

The researchers say their results, reported in the journal Science Advances, could not only help us understand how humans have been shaping the Earth's environment for tens of thousands of years, but also help understand the long-term Aboriginal-landscape connection, which is vital for landscape management in Australia today.

Tasmania currently lies about 240 kilometres off the southeast Australian coast, separated from the Australian mainland by the Bass Strait. During the last ice age however, Australia and Tasmania were connected by a huge land bridge, which allowed people to reach Tasmania on foot. The land bridge remained until about 8,000 years ago, after the end of the last ice age, when rising sea levels eventually cut Tasmania off from the Australian mainland.

"Australia is home to the world's oldest Indigenous culture, which has endured for over 50,000 years," said Dr Matthew Adeleye from Cambridge's Department of Geography, the study's lead author. "Earlier studies have shown that Aboriginal communities on the Australian mainland used fire to shape their habitats, but we haven't had similarly detailed environmental records for Tasmania."

The researchers studied ancient mud taken from islands in the Bass Strait, which is part of Tasmania today, but would have been part of the land bridge connecting Australia and Tasmania during the last ice age. Due to low sea levels at the time, Palawa/Pakana communities were able to migrate from the Australian mainland.




Analysis of the ancient mud showed a sudden increase in charcoal around 41,600 years ago, followed by a major change in vegetation about 40,000 years ago, as indicated by different types of pollen in the mud.

"This suggests these early inhabitants were clearing forests by burning them, in order to create open spaces for subsistence and perhaps cultural activities," said Adeleye. "Fire is an important tool, and it would have been used to promote the type of vegetation or landscape that was important to them."

The researchers say that humans likely learned to use fire to clear and manage forests during their migration across the glacial landscape of Sahul -- a palaeocontinent that encompassed modern-day Australia, Tasmania, New Guinea and eastern Indonesia -- as part of the extensive migration out of Africa.

"As natural habitats adapted to these controlled burnings, we see the expansion of fire-adapted species such as Eucalyptus, primarily on the wetter, eastern side of the Bass Strait islands," said Adeleye.

Burning practices are still practiced today by Aboriginal communities in Australia, including for landscape management and cultural activities. However, using this type of burning, known as cultural burning, for managing severe wildfires in Australia remains contentious. The researchers say understanding this ancient land management practice could help define and restore pre-colonial landscapes.

"These early Tasmanian communities were the island's first land managers," said Adeleye. "If we're going to protect Tasmanian and Australian landscapes for future generations, it's important that we listen to and learn from Indigenous communities who are calling for a greater role in helping to manage Australian landscapes into the future."

The research was supported in part by the Australian Research Council.
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Biologists reveal the genetic 'switch' behind parrot color diversity | ScienceDaily
From the Carnival in Rio de Janeiro to the shoulders of pirates: parrots are synonymous with colour for people across the world. In a new study published in the journal Science, scientists from The University of Hong Kong, together with an international team led by scientists from BIOPOLIS-CIBIO (Portugal) uncover for the first time a 'switch' in the DNA of parrots that controls their wide gamut of colours.


						
"Parrots are unique birds in many ways, including how they produce their vibrant colour diversity," begins Professor Simon Yung Wa Sin, co-author from the School of Biological Sciences of The University of Hong Kong (HKU).

"Parrots do their own thing when it comes to colour," adds Dr Roberto Arbore of BIOPOLIS-CIBIO, and co-first author of the study. Although other birds also produce yellow and red feathers, parrots evolved unique pigments, called psittacofulvins (from the ancient Greek 'psittakos' for parrot, and the Latin 'fulvus' for reddish-yellow). "Parrots combine these with other pigments to create vibrant yellows, reds, and greens, making these animals among nature's most colourful," he mentions.

Parrots are common pets in millions of homes worldwide, and they are appreciated for their colour and intelligence. But for all their flashiness, it was not well understood how these birds evolved a unique way to create their colour palette. "This is a big mystery for scientists and bird lovers alike," explains Professor Miguel Carneiro, senior author from BIOPOLIS-CIBIO, who adds, "and it ties up to a key question to all of biology, of how does diversity arise in nature?"

To answer such a fundamental question, the scientists started by demonstrating that, across all major parrot lineages, yellow and red in feathers correspond to two specific pigments that do not occur in other birds. "Although there were some indications in the literature about the existence of two chemical forms of psittacofulvins, it was initially hard for us to believe what we were seeing in the results -- side by side, clear as day -- for the first time ever. Only with genetic data it all started to make perfect sense," says Dr Jindrich Brejcha from the Faculty of Science at Charles University in Prague, another co-first author.

To dig deeper, the scientists focused on a species with naturally occurring red or yellow forms, a phenomenon that is extremely rare in nature. "The dusky lory is native to the jungles of New Guinea, but we just had to drive a few miles from our lab in Portugal, since local certified breeders helped us get samples to study the genetics of colour in this species," mentions Pedro Miguel Araujo of the University of Coimbra, who co-led the research, adding, "The solution to our study was almost next door!"

The scientists found that only one protein controlled the colour difference in the lories, a type of aldehyde dehydrogenase (or ALDH), essential 'tools' for detoxification in complex organisms -- for example, they contribute to elimination of alcohol in the liver of humans. Dr Soraia Barbosa , also co-first author from BIOPOLIS-CIBIO, explains, "Parrot feathers found a way to "borrow" this protein, using it to transform red to yellow psittacofulvins." According to the scientist, "This functions like a dial, in which higher activity of the protein translates to less intense red colour."

To understand the general role of this protein in controlling the plumage colour in other parrot species, scientists studied another parrot, the rosy-faced lovebirds, a species that displays both green (i.e., yellow psittacofulvin-containing) and red plumage patches. "The rosy-faced lovebird is a familiar parrot that provides an excellent system to study the genes determining the colour difference between red and yellow psittacofulvin-containing plumage patches," mentions Simon Yung Wa Sin, who led the team from the School of Biological Sciences at HKU, including Dr Alison Cloutier and Research Assistant Emily Shui Kei Poon. They found that the same aldehyde dehydrogenase gene in the lovebirds to express at high level in yellow psittacofulvin-containing feathers, but not in red feathers. "When this gene expresses at a high level, the psittacofulvins turn from red to yellow," explains Simon.

To demonstrate this simple dial mechanism, scientists turned to an even more familiar parrot, the budgerigar and, in a world-first, explored how individual cells turn different genes on or off throughout feather growth, pinpointing a small number of cells that use this detox protein for controlling pigment conversion. The final validation came when the scientists genetically engineered yeasts with the parrot colour gene, "Incredibly, our modified yeast produced parrot colours, demonstrating that this gene is sufficient to explain how parrots control the amount of yellow and red in their feathers." Professor Joseph C. Corbo, Professor at the Washington University in St. Louis (USA) says.

This study showcases how cutting-edge developments in biotechnology are increasingly used to unravel nature's mysteries. "We now understand how these stunning colours can evolve in wild animals through a simple dial-like 'molecular switch' that 'borrows' a detoxifying protein to serve a new function," Carneiro concludes. These findings help scientists paint a new colourful picture of evolution as a process in which complexity can be achieved through simple innovations.
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How optogenetics can put the brakes on epilepsy seizures | ScienceDaily
In what could one day become a new treatment for epilepsy, researchers at UC San Francisco, UC Santa Cruz and UC Berkeley have used pulses of light to prevent seizure-like activity in neurons.


						
The researchers used brain tissue that had been removed from epilepsy patients as part of their treatment.

Eventually, they hope the technique will replace surgery to remove the brain tissue where seizures originate, providing a less invasive option for patients whose symptoms cannot be controlled with medication.

The team used a method known as optogenetics, which employs a harmless virus to deliver light-sensitive genes from microorganisms to a particular set of neurons in the brain that can be switched on and off with pulses of light.

It is the first demonstration that optogenetics can be used to control seizure activity in living human brain tissue, and it opens the door to new treatments for other neurological diseases and conditions.

"This represents a giant step toward a powerful new way of treating epilepsy and likely other conditions," said Tomasz Nowakowski, PhD, an assistant professor of neurological surgery and a co-senior author of the study, which appears Nov. 15 in Nature Neuroscience.

Subduing epilepsy's spikes 

To keep the tissue alive long enough to complete the study, which took several weeks, the researchers created an environment that mimics conditions inside the skull.




John Andrews, MD, a resident in neurosurgery, placed the tissue on a nutrient medium that resembles the cerebrospinal fluid that bathes the brain.

David Schaffer, PhD, a biomolecular engineer at UC Berkeley found the best virus to deliver the genes, so they would work in the specific neurons the team was targeting.

Andrews then placed the tissue on a bed of electrodes small enough to detect the electrical discharges of neurons communicating with each other.

When the brain is acting normally, neurons send signals at different times and frequencies in a predictable, low-level chatter. But during a seizure, the chatter synchronizes into loud bursts of electrical activity that overwhelm the brain's casual conversation.

The team hoped to use the light pulses to prevent the bursts by switching off neurons that contained light-sensitive proteins.

Remote-control experimentation

First, the team needed to find a way to run their experiments without disturbing the tissue. The tiny electrodes were only 17 microns apart -- less than half the width of a human hair -- and the smallest movement of the brain slices could skew their results.




Mircea Teodorescu, PhD, an associate professor of electrical and computer engineering at UCSC and co-senior author of the study, designed a remote-control system to record the neurons' electrical activity and deliver light pulses to the tissue.

Teodorescu's lab wrote software that enabled the scientists to control the apparatus, so the group could direct experiments from Santa Cruz on the tissue in Nowakowski's San Francisco lab.

That way, no one needed to be in the room where the tissue was being kept.

"This was a very unique collaboration to solve an incredibly complex research problem," Teodorescu said. "The fact that we actually accomplished this feat shows how much farther we can reach when we bring the strengths of our institutions together."

New insight into seizures

Optogenetics enables researchers to zoom in on discrete sets of neurons.

The group could see which types of neurons and how many of them were needed to start a seizure. And they determined the lowest intensity of light needed to change the electrical activity of the neurons in live brain slices.

The researchers could also see how interactions between neurons inhibited a seizure.

Edward Chang, MD, the chair of Neurological Surgery at UCSF, said these insights could revolutionize care for people with epilepsy.

"I believe that in the future, we won't have to do that if we use this kind of approach," Chang said who along with Nowakowski is a member of the UCSF Weill Institute for Neurosciences.

"We'll be able to give people much more subtle, effective control over their seizures while saving them from such an invasive surgery."

Authors: Additional authors on the study: David Shinn, Albert Wang, Matthew Keefe,PhD, Kevin Donohue, Hanh Larson, Kurtis Auguste, MD, Vikaas Sohal, MD, PhD, and Cathryn Cadwell, MD, PhD of UCSF, Jinghui Geng, Kateryna Voitiuk, Matthew Elliott, Ash Robbins, Alex Spaeth, Daniel Solis, Jessica Sevetson, PhD, Drew Ehrlich, Sofie Salama, PhD, Tal Sharf, PhD and David Haussler, PhD, of UCSC, and Lin Li and Julio Rivera-de Jesus of UC Berkeley.

Funding: This research was supported by the National Institutes of Health (grants 5R25NS070680-13, UF1MH130700, R01NS123263, R01MH120295, T32HG012344, K08NS126573, K12GM139185 and LRP0000018281), the National Science Foundation (grants 2034037, CNS-1730158, ACI-1540112, ACI-1541349 and OAC-1826967), the Schmidt Futures Foundation (SF 857), Weill Neurohub grant U01NS132353, the Esther A & Joseph Klingenstein Fund, the Shurl and Kay Curci Foundation, the Sontag Foundation, and a gift from the William K. Bowes Jr Foundation.
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Sitting too long can harm heart health, even for active people | ScienceDaily
More time spent sitting, reclining or lying down during the day may increase the risk of cardiovascular disease (CVD) and death, according to a study in JACC, the flagship journal of the American College of Cardiology, and presented at the American Heart Association's Scientific Sessions 2024. More than roughly 10-and-a-half hours of sedentary behavior per day was significantly linked with future heart failure (HF) and cardiovascular (CV) death, even among people meeting recommended levels of exercise.


						
"Our findings support cutting back on sedentary time to reduce cardiovascular risk, with 10.6 hours a day marking a potentially key threshold tied to higher heart failure and cardiovascular mortality," said Shaan Khurshid, MD, MPH, a cardiologist at the Massachusetts General Hospital and co-senior author of the study. "Too much sitting or lying down can be harmful for heart health, even for those who are active."

Insufficient exercise is a known risk factor for cardiovascular disease (CVD). Over 150 minutes of moderate-to-vigorous physical activity per week is recommended by current guidelines to promote heart health. However, study experts say exercise is only a small fraction of overall daily activity, and the current guidelines don't provide specific guidance on sedentary behavior which accounts for a much larger portion of daily activity, despite evidence that it's directly linked with CVD risk.

This study examined the amount of sedentary time at which CVD risk is greatest and explored how sedentary behavior and physical activity together impact the chances of atrial fibrillation (AF), heart failure (HF), myocardial infarction (MI) and CV mortality.

Among the 89,530 study participants of the UK biobank, the average age was 62 years and 56.4% were women. Participants submitted data from a wrist-worn triaxial accelerometer that captured movement over seven days. The average sedentary time per day was 9.4 hours.

After an average follow-up of eight years, 3,638 individuals (4.9%) developed incident AF, 1,854 (2.1%) developed incident HF, 1,610 (1.84%) developed indecent MI and 846 (0.94%) died of CV causes, respectively.

The effects of sedentary time varied by outcome. For AF and MI, the risk increased steadily over time without major shifts. For HF and CV mortality, increase in risk was minimal until sedentary time exceeded about 10.6 hours a day, at which point risk rose significantly, showing a "threshold" effect for the behavior.




For study participants who met the recommended 150 minutes of moderate-to-vigorous physical activity or more, the effects of sedentary behavior on AF and MI risks were substantially reduced, but effects on higher risk of HF and CV mortality remained prominent.

"Future guidelines and public health efforts should stress the importance of cutting down on sedentary time," Khurshid said. "Avoiding more than 10.6 hours per day may be a realistic minimal target for better heart health."

In an accompanying editorial comment, Charles Eaton, MD, MS, Director of the Brown University Department of Family Medicine, said the use of wearable accelerometers has shown that exercise is significantly over-estimated by self-report and sedentary behavior is under-estimated.

Eaton said that replacing just 30 minutes of excessive sitting time each day with any type of physical activity can lower heart health risks. Adding moderate-to-vigorous activity cut the risk of HF by 15% and CV mortality by 10%, and even light activity made a difference by reducing HF risk by 6% and CV mortality by 9%.

"This study adds to the growing evidence of a strong link between sedentary behavior and cardiovascular health," said Harlan M. Krumholz, MD, SM, Harold H. Hines Jr. Professor at Yale School of Medicine and Editor-in-Chief of JACC. "The findings strongly suggest that we need to get people moving to promote better health."

There are several limitations of the study, including the inability to know details on where or why people are sitting or lying down for extended periods, such as at the workplace, which could have different impacts on CV risks. Accelerometers worn on the wrist are imperfect at detecting posture and therefore may misclassify standing time as sedentary time. A longer monitoring period may provide more accurate data on activity habits and patterns.

Other limitations include the potential for confounders in study results, selection bias, the inability to measure the actual effects of reallocating sedentary time to other activities, and differences between data from wrist-worn accelerometers versus thigh-worn accelerometers.
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Egyptians drank hallucinogenic cocktails in ancient rituals, study confirms | ScienceDaily
A University of South Florida professor found the first-ever physical evidence of hallucinogens in an Egyptian mug, validating written records and centuries-old myths of ancient Egyptian rituals and practices. Through advanced chemical analyses, Davide Tanasi examined one of the world's few remaining Egyptian Bes mugs.


						
Such mugs, including the one donated to the Tampa Museum of Art in 1984, are decorated with the head of Bes, an ancient Egyptian god or guardian demon worshiped for protection, fertility, medicinal healing and magical purification. Published Wednesday in Nature's Scientific Reports, the study sheds light on an ancient Egyptian mystery: The secret of how Bes mugs were used about 2,000 years ago.

"There's no research out there that has ever found what we found in this study," Tanasi said. "For the first time, we were able to identify all the chemical signatures of the components of the liquid concoction contained in the Tampa Museum of Art's Bes mug, including the plants used by Egyptians, all of which have psychotropic and medicinal properties."

The presence of Bes mugs in different contexts over a long period of time made it extremely difficult to speculate on their contents or roles in ancient Egyptian culture.

"For a very long time now, Egyptologists have been speculating what mugs with the head of Bes could have been used for, and for what kind of beverage, like sacred water, milk, wine or beer," said Branko van Oppen, curator of Greek and Roman art at the Tampa Museum of Art. "Experts did not know if these mugs were used in daily life, for religious purposes or in magic rituals."

Several theories about the mugs and vases were formulated on myths, but few of them were ever tested to reveal their exact ingredients until the truth was extracted layer by layer.

Tanasi, who developed this study as part of the Mediterranean Diet Archaeology project promoted by the USF Institute for the Advanced Study of Culture and the Environment, collaborated with several USF researchers and partners in Italy at the University of Trieste and the University of Milan to perform chemical and DNA analyses. With a pulverized sample from scraping the inner walls of the vase, the team combined numerous analytical techniques for the first time to uncover what the mug last held.




The new tactic was successful and revealed the vase had a cocktail of psychedelic drugs, bodily fluids and alcohol -- a combination that Tanasi believes was used in a magical ritual reenacting an Egyptian myth, likely for fertility. The concoction was flavored with honey, sesame seeds, pine nuts, licorice and grapes, which were commonly used to make the beverage look like blood.

"This research teaches us about magic rituals in the Greco-Roman period in Egypt," Van Oppen said. "Egyptologists believe that people visited the so-called Bes Chambers at Saqqara when they wished to confirm a successful pregnancy because pregnancies in the ancient world were fraught with dangers. So, this combination of ingredients may have been used in a dream-vision inducing magic ritual within the context of this dangerous period of childbirth."

"Religion is one of the most fascinating and puzzling aspects of ancient civilizations," Tanasi said. "With this study, we've found scientific proof that the Egyptian myths have some kind of truth and it helps us shed light on the poorly understood rituals that were likely carried out in the Bes Chambers in Saqqara, near the Great Pyramids at Giza."

The Bes mug is on display now at the Tampa Museum of Art and can be viewed in the exhibition, "Prelude: An Introduction to the Permanent Collection." View a 3D model of the Bes mug produced by the USF Institute for Digital Exploration.
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Scientific thought on emotions in animals | ScienceDaily

"As far as we know, this is the first assessment of how animal behavior researchers across a range of disciplines think about emotions and consciousness in non-human animals," says Marcela Benitez, assistant professor of anthropology at Emory University and corresponding author of the paper. "It gives us a snapshot in time so that 20 years from now, we can revisit how scientific experts may have changed their views."

A majority of the survey respondents ascribed emotions to "most" or "all or nearly all" non-human primates (98%), other mammals (89%), birds (78%), octopus, squids and cuttlefish (72%) and fish (53%). And most of the respondents ascribed emotions to at least some members of each taxonomic group of animals considered, including insects (67%) and other invertebrates (71%).

The survey also included questions about the risks in animal behavioral research of anthromorphism (inaccurately projecting human experience onto animals) and anthropodenial (willful blindness to any human characteristics of animals).

"It's surprising that 89% of the respondents thought that anthropodenial was problematic in animal behavioral research, compared to only 49% who thought anthromorphism poses a risk," Benitez says. "That seems like a big shift."

Anthromorphism, she notes, has long been a leading argument against those who attributed feelings to animals.

First author of the current paper is Matthew Zipple, a neurobiologist at Cornell University's Laboratory for Animal Social Evolution and Recognition. Co-authors include Mackenzie Webster, an Emory postdoctoral fellow studying cognition in nonhuman primates, and Caleb Hazelwood, a philosopher at Duke University.




Since ancient times, philosophers have pondered the seemingly simple question of whether animals experience emotions. Aristotle believed that animals and humans share similar emotions while Descartes argued that animals were more like machines, lacking the capacity for emotions or consciousness.

In the mid-1800s, famed naturalist Charles Darwin wrote that "the lower animals, like man, manifestly feel pleasure and pain, happiness and misery." By the mid-20th-century, however, leading behavioral theorists denigrated the idea of studying animal emotions since, even if they existed, they were scientifically unmeasurable and unverifiable.

The late primatologist Frans de Waal, an Emory emeritus professor of psychology, helped change this dynamic through his groundbreaking studies of animal cognition. From de Waal's 1982 book "Chimpanzee Politics" to 2019's "Mama's Last Hug: Animal Emotions and What they Tell Us about Ourselves," attitudes about whether animals might have thoughts worthy of scientific exploration changed dramatically.

"Frans de Waal definitely helped kick open the door," Benitez says. "He gave a new generation of scientists permission to ask questions about the inner lives of animals."

Benitez' work lies at the intersection of anthropology, psychology and evolutionary biology. She currently studies cooperation and other social behaviors in capuchin monkeys. "A key component of cooperation often involves forming emotional bonds with one another," she says. "So, I can't shy away from considering emotions in my research."

She did a postdoctoral fellowship in the lab of Sarah Brosnan, an Emory PhD graduate and a student of de Waal when he served as director of the Living Links Center for the Advanced Study of Ape and Human Evolution at the Emory National Primate Research Center. Brosnan is now a professor of psychology at Georgia State University where she investigates the evolution of cooperation, decision-making and economic behavior among primates.




Benitez says that the legacy of de Waal was a main reason that drew her to join the faculty at Emory, where she feels that she is walking in his footsteps.

De Waal's popular, bestselling books also shaped public perception of animal minds.

Several of the Emory graduate students now working in Benitez' Social Cognition and Primate Behavior Lab read about de Waal's work when they were younger. "That inspired them to want to study animal cognition," she says. "His legacy is really widespread."

As the field has grown, Benitez and colleagues wanted to quantify animal behavior researchers' perceptions of the taxonomic distribution of animal emotionality. They developed a survey of multiple-choice questions, free-form text fields and rating scales and sent it to leading graduate school programs in animal behavior research across disciplines. They also posted solicitations for the survey on X, aimed at researchers in these fields.

The 100 survey respondents spanned a range of specialties, including behavioral ecologists, evolutionary biologists, neuroscientists, biological anthropologists, cognitive psychologists and biological psychologists. They comprised graduate students (45), faculty (28), postdoctoral fellows (20), retired faculty (2), other PhD researchers (3) and undergraduate students (2).

The most common taxa of animals studied among respondents were birds (43%), non-human primates (32%) and other mammals, though each of the taxa that the survey asked respondents to assess were studied by at least some members of the sample.

The survey defined displays of animal consciousness in its most basic form, meaning that they are aware of their own existence. A majority of respondents ascribed consciousness to a broad taxonomic breadth of animals, although at slightly lower majorities as compared to emotions.

Near the end of the survey, respondents were asked to define emotion.

A little more than half of their definitions referred to emotions as a response to either internal or external stimuli. A majority also referred to emotions being subjective experiences or related to consciousness or mindedness. And 40% of the responses identified emotions as functioning to motivate behaviors.

Only 81 out of the 100 survey respondents provided a definition, perhaps due to the challenge of verbalizing a working description.

"I don't have a clear definition either," Benitez says. "I see emotions as a sort of internal process in responding to external stimuli that has an impact on how a situation is perceived. I go to the most basic definition because that allows us to explore that capacity in non-human primates."

Even in human studies, Benitez adds, it is challenging to determine which biological markers to measure and how to adequately describe and quantify something as complex and variable as emotions. They may include everything from instinctual reactions of disgust or fear to deep feelings of affection and empathy for others.

Animal studies are further complicated by the fact that researchers can't ask an animal how it's feeling.

And while experiments with animals in labs can be tightly controlled, the results may be skewed since the animal is not interacting within its natural environment. Animal behavior experiments in the wild provide valid social and ecological contexts but they are challenging to design and to control.

"I'm trying to bridge that gap," Benitez says. Her work is unique in that she studies behavior in both a captive population of tufted capuchins and of wild white-faced capuchins as co-director of the Capuchins de Taboga Costa Rica project in Liberia, Costa Rica.

Benitez and her collaborators at La Universidad Technica Nacional are beginning to deploy AI techniques, facial recognition software and touch screen computers on presentation platforms in the wild. These tools may help them get at many questions surrounding capuchin monkey behavior, including how they decide whether to cooperate or compete with one another while they are interacting in their natural world.

"We've only scratched the surface of exploring what animals are capable of experiencing," Benitez says. "It's an exciting time as new methods are being developed that may help us better understand how an animal may be feeling and how that links to the decisions that they make."

"As an anthropologist," she adds, "a large part of my desire to understand the interior lives of animals is to better understand our own ancestry. In what ways are we a unique species? Understanding the evolution of emotions is integral to that question."
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AI headphones create a 'sound bubble,' quieting all sounds more than a few feet away | ScienceDaily
Imagine this: You're at an office job, wearing noise-canceling headphones to dampen the ambient chatter. A co-worker arrives at your desk and asks a question, but rather than needing to remove the headphones and say, "What?," you hear the question clearly. Meanwhile the water-cooler chat across the room remains muted. Or imagine being in a busy restaurant and hearing everyone at your table, but reducing the other speakers and noise in the restaurant.


						
A team led by researchers at the University of Washington has created a headphone prototype that allows listeners to create just such a "sound bubble." The team's artificial intelligence algorithms combined with a headphone prototype allow the wearer to hear people speaking within a bubble with a programmable radius of 3 to 6 feet. Voices and sounds outside the bubble are quieted an average of 49 decibels (approximately the difference between a vacuum and rustling leaves), even if the distant sounds are louder than those inside the bubble.

The team published its findings Nov. 14 in Nature Electronics. The code for the proof-of-concept device is available for others to build on. The researchers are creating a startup to commercialize this technology.

"Humans aren't great at perceiving distances through sound, particularly when there are multiple sound sources around them," said senior author Shyam Gollakota, a UW professor in the Paul G. Allen School of Computer Science & Engineering. "Our abilities to focus on the people in our vicinity can be limited in places like loud restaurants, so creating sound bubbles on a hearable has not been possible so far. Our AI system can actually learn the distance for each sound source in a room, and process this in real time, within 8 milliseconds, on the hearing device itself."

Researchers created the prototype with commercially available noise-canceling headphones. They affixed six small microphones across the headband. The team's neural network -- running on a small onboard embedded computer attached to the headphones -- tracks when different sounds reach each microphone. The system then suppresses the sounds coming from outside the bubble, while playing back and slightly amplifying the sounds inside the bubble (because noise-canceling headphones physically let some sound through).

"We'd worked on a previous smart-speaker system where we spread the microphones across a table because we thought we needed significant distances between microphones to extract distance information about sounds," Gollakota said. "But then we started questioning our assumption. Do we need a big separation to create this 'sound bubble'? What we showed here is that we don't. We were able to do it with just the microphones on the headphones, and in real-time, which was quite surprising."

To train the system to create sound bubbles in different environments, researchers needed a distance-based sound dataset collected in the real-world, which was not available. To gather such a dataset, they put the headphones on a mannequin head. A robotic platform rotated the head while a moving speaker played noises coming from different distances. The team collected data with the mannequin system as well as with human users in 22 different indoor environments, including offices and living spaces.




Researchers have determined that the system works for a couple of reasons. First, the wearer's head reflects sounds, which helps the neural net distinguish sounds from various distances. Second, sounds (like human speech) have multiple frequencies, each of which goes through different phases as it travels from its source. The team's AI algorithm, the researchers believe, is comparing the phases of each of these frequencies to determine the distance of any sound source (a person talking, for instance).

Headphones like Apple's AirPods Pro 2 can amplify the voice of the person in front of the wearer while reducing some background noise. But these features work by tracking head position and amplifying the sound coming from a specific direction, rather than gauging distance. This means the headphones can't amplify multiple speakers at once, lose functionality if the wearer turns their head away from the target speaker, and aren't as effective at reducing loud sounds from the speaker's direction.

The system has been trained to work only indoors, because getting clean training audio is more difficult outdoors. Next, the team is working to make the technology function on hearing aids and noise-canceling earbuds, which requires a new strategy for positioning the microphones.

Additional co-authors are Malek Itani and Tuochao Chen, UW doctoral students in the Allen School; Sefik Emre Eskimez, a senior researcher at Microsoft; and Takuya Yoshioka, director of research at AssemblyAI. This research was funded by a Moore Inventor Fellow award, a UW CoMotion Innovation Gap Fund and the National Science Foundation.
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Backyard birds learn from their new neighbors when moving house | ScienceDaily
Scientists have found a trigger for social learning in wild animals. An experiment on great tits has pinpointed a single factor -- immigration -- that can cause birds to pay close attention to others, leading them to rapidly adopt useful behaviors. The study is the first to provide experimental support of a long-held assumption that immigrants should strategically use social learning. The study, conducted by scientists from the Max Planck Institute of Animal Behavior (MPI-AB) and the Cluster of Excellence Collective Behaviour at the University of Konstanz in Germany, is published November 14 in PLOS Biology.


						
Many animals that live in groups learn from one another, but few wild animals have opened a window into understanding animal social learning like a single bird species: the great tits. Great tits flew to fame in the 1920s after birds started opening the foil lids of milk bottles to feed on the cream within. Residents of a small town in England were the first to report the behavior, but soon people across Europe were opening their doors to find that their milk bottles had been raided by birds. The behavior spread so far so quickly that scientists considered it unlikely that individual birds across a continent were inventing this trick on their own. Could the birds be learning from each other?

The answer remained hidden until 2015 when a team led by Lucy Aplin, then at the University of Oxford, conducted an experiment on a population of great tits in an English forest. Her experiment showed that birds were able to learn how to liberate food from a puzzle box by copying the solution from others -- confirming that the original milk-raiding birds had also been passing on their thieving ways to their flock.

"Social learning is a great shortcut when it comes to safely testing new waters," says Chimento, a postdoctoral researcher who worked in Aplin's team at the MPI-AB. "Paying attention to what others are doing gives you the chance to see whether a new behavior is beneficial, or potentially dangerous. Copying it means that you too can reap the reward."

By copying the behaviors of others, animals can potentially unlock resources. So Chimento and Aplin wanted to know if there was an ingredient that would catalyze social learning, allowing animals to more efficiently realize its rewards. According to theory, there was a possibility: "Theoretical models have suggested that animals should change their social learning strategy when faced with new environments," says Chimento who is now at the Cluster of Excellence Collective Behaviour at the University of Konstanz. In other words, when animals move into a new place, they might learn more from others. "But nobody has experimentally shown this in non-human animals," he says.

Using an automated puzzle box system they developed, the team designed an experiment to test this immigration hypothesis. They created experimental social groups of wild-caught great tits. Each group was provided a tutor which was trained to access food from a puzzle box by either pushing the door left or right. One tutor was then released into each group, so that their flock mates learned to prefer using one solution over another.

Next came the immigration event. Right-pushing birds were transferred into aviaries where resident birds were using the left-hand solution, and vice versa. Not only did immigrants see that residents were opening the puzzle box in a new way, but in some groups, the newcomers also discovered that residents scored a superior reward by doing so.




"What's important is that the immigrants were blind to the fact that the food reward had changed," said Chimento, the study's lead author. "Immigrants could only know something changed by either watching the residents use the puzzle, or by trying the other side themselves."

And watch, the immigrants did. After being released into the new aviary, the vast majority of immigrants -- 80 percent -- switched their method immediately. Instead of attempting the method they had been trained on, the immigrants used the resident solution on their first try. Chimento says that this stark result makes a compelling case that social learning was at play: "Of course we can't ask the birds exactly where they were getting their information from, but these behavioral patterns are striking enough to suggest that the birds were watching residents very closely from the moment they entered their new social group."

But there was an extra twist. These immigrants were not just moved to a place where residents were getting better food; their visual world was also drastically transformed. The scientists manipulated the environment of immigrants by changing the foliage in the experimental aviaries as well.

And it was the altered visual environment that proved to be the linchpin for learning. In trials where the foliage was not changed, only 25 percent of the newcomers tried the resident solution on the first attempt, even when locals were earning better food. "They didn't necessarily ignore the residents, but they took much longer to all switch over to the more rewarding solution. Our analyses suggested this was because they weren't as influenced by the residents" Chimento says.

This is the first experimental evidence to show the powerful impact that immigration has on how animals learn from each other. And in the real world, this can be profound.

Says Aplin, the study's senior author: "In nature, animals are often moving from one environment to another, so it's helpful to have a strategy to weed out what are good and bad behaviors to use in the new place." That's why the theory predicted that different learning strategies should evolve to act as a filter when animals enter new environments. "Our study provided the experimental evidence to show that this is also what happens in real life," she says.
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Four global policies could eliminate more than 90% of plastic waste and 30% of linked carbon emissions by 2050 | ScienceDaily

The study, "Pathways to reduce global plastic waste mismanagement and greenhouse gas emissions by 2050," by researchers at the University of California Berkeley and the University of California Santa Barbara, comes in advance of negotiations in Busan, Republic of Korea (November 25-December 1), where delegates from more than 190 countries are expected to iron out the final details of the world's first legally binding treaty on plastic pollution.

"This is it. These upcoming negotiations in Busan are our one chance to come together as a planet and fix this problem," said Dr. Douglas McCauley, Professor at UC Santa Barbara, Adjunct Professor at UC Berkeley. "One of the most exciting discoveries in this research is that it is actually possible to nearly end plastic pollution with this Treaty. I'm cautiously optimistic, but we can't squander this once-in-a-lifetime opportunity."

If no action is taken in Busan, annual plastic consumption will rise 37% between 2020 and 2050, and plastic pollution will nearly double across the same period.

"This study demonstrates how far we have come in not just quantifying the manifold problems surrounding plastics, but also in identifying and evaluating potential solutions," said Dr. Roland Geyer, Professor of Industrial Ecology, Bren School of Environmental Science & Management at UC Santa Barbara. "I am very proud of what our team was able to achieve in time for the final round of negotiations for the Global Plastics Treaty."

By continuing with business as usual, the world would generate enough litter between 2011 and 2050 to cover Manhattan in a heap of plastic ten times the height of the Empire State Building. In a business-as-usual future, greenhouse gas emissions related to plastic would jump 37% from 2020 levels to 3.35 gigatons of carbon dioxide equivalent in 2050 -- this is the same as nearly 9,000 natural gas-fired power plants operating for one year or the energy use for more than 436 million homes for one year.

"There are multiple pathways available to negotiators, but it does require ambition," said Sam Pottinger, Senior Research Data Scientist, Eric and Wendy Schmidt Center for Data Science and Environment at UC Berkeley. "The impact that we're really hoping to see on the treaty is that it is data-informed. As the treaty comes to its final conclusion before ratification, we want folks to be aware of how much progress they've actually made, at least according to the best science that we have available right now."

Countries in the Global South will continue to bear the greatest burden of the plastic crisis. Financing mechanisms created in the treaty could drive much-needed investment into waste management and recycling infrastructure in these regions to reduce plastic pollution -- thus helping to solve a major global environmental justice issue.

"I'm optimistic about a sustainable future," said Dr. Nivedita Biyani, Researcher on Global Plastic Modeling, Benioff Ocean Science Laboratory at UC Santa Barbara. "This policy work shows that we can reach minimal mismanaged plastic waste if we can come together in action. This provides policymakers with a novel tool that isn't prescriptive -- they can combine various policies as they see fit. Going forward, I think a mechanism to gather data on plastic production and trade will be a key factor. We need supply chain transparency here."

The study is built on insights from an AI-generated tool developed by a team of plastic researchers, data scientists, and AI researchers at the Benioff Ocean Science Laboratory and Bren School of Environmental Science & Management at University of California Santa Barbara, and the Eric and Wendy Schmidt Center for Data Science & Environment at University of California Berkeley. The tool uses machine learning to combine information about population growth and economic trends to forecast the future of plastic production, pollution and trade.
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Breakthrough in capturing 'hot' CO2 from industrial exhaust | ScienceDaily
Industrial plants, such as those that make cement or steel, emit copious amounts of carbon dioxide, a potent greenhouse gas, but the exhaust is too hot for state-of-the-art carbon removal technology. Lots of energy and water are needed to cool the exhaust streams, a requirement that has limited adoption of CO2 capture in some of the most polluting industries.


						
Now, chemists at the University of California, Berkeley, have discovered that a porous material can act like a sponge to capture CO2 at temperatures close to those of many industrial exhaust streams. The material -- a type of metal-organic framework, or MOF -- will be described in a paper to be published in the Nov. 15 print edition of the journal Science.

The dominant method for capturing carbon from power or industrial plant emissions employs liquid amines to absorb CO2, but the reaction only works efficiently at temperatures between 40 and 60 C (100-140 F). Cement manufacturing and steelmaking plants produce exhaust that exceeds 200 C (400 F), and some industrial exhaust approaches 500 C (930 F). New materials that are now being piloted, including a subclass of MOFs with added amines, break down at temperatures above 150 C (300 F) or work far less efficiently.

"A costly infrastructure is necessary to take these hot gas streams and cool them to the appropriate temperatures for existing carbon capture technologies to work," said UC Berkeley postdoctoral fellow Kurtis Carsch, one of two co-first authors of the paper. "Our discovery is poised to change how scientists think about carbon capture. We've found that a MOF can capture carbon dioxide at unprecedentedly high temperatures -- temperatures that are relevant for many CO2 emitting processes. This was something that was previously not considered as possible for a porous material."

"Our work moves away from the prevalent study of amine-based carbon capture systems and demonstrates a new mechanism for carbon capture in a MOF that enables high temperature operation," said UC Berkeley graduate student and co-first author Rachel Rohde.

Like all MOFs, the material features a porous, crystalline array of metal ions and organic linkers, with an internal area equivalent to about six football fields per tablespoon -- a huge area for adsorbing gases.

"As a result of their unique structures, MOFs have a high density of sites where you can capture and release CO2 under the appropriate conditions," Carsch said.




Under simulated conditions, the researchers showed that this new type of MOF can capture hot CO2 at concentrations relevant to the exhaust streams of cement and steel manufacturing plants, which average 20% to 30% CO2, as well as less concentrated emissions from natural gas power plants, which contain about 4% CO2.

Removing CO2 from industrial and power plant emissions, after which it is either stored underground or used to make fuels or other value-added chemicals, is a key strategy for reducing greenhouse gases that are warming Earth and altering the climate globally. While renewable energy sources are already reducing the need for CO2-emitting, fossil fuel-burning power plants, industrial plants that make intense use of fossil fuels are harder to make sustainable, so flue gas capture is essential.

"We need to start thinking about the CO2 emissions from industries, like making steel and making cement, that are hard to decarbonize, because it's likely that they're still going to be emitting CO2, even as our energy infrastructure shifts more toward renewables," Rohde said.

Moving from amines to metal hydrides

Rohde and Carsch conduct research in the lab of Jeffrey Long, UC Berkeley professor of chemistry, chemical and biomolecular engineering, and of materials science and engineering. Long has been conducting research on CO2-adsorbing MOFs for more than a decade. His lab created a promising material in 2015 that was further developed by Long's startup company, Mosaic Materials, which in 2022 was acquired by the energy technology company Baker Hughes. This material features amines that capture the CO2; next-generation variants are being tested as alternatives to aqueous amines for CO2 capture in pilot-scale plants, and as a way to capture CO2 directly from ambient air.

But those MOFs, like other porous adsorbents, are ineffective at the elevated temperatures associated with many flue gases, Carsch said.




Amine-based adsorbents, like those developed by Long, have been the focus of carbon capture research for decades. The MOF studied by Rohde, Carsch, Long and their colleagues instead features pores decorated with zinc hydride sites, which also bind CO2. These sites turned out to be surprisingly stable, Rohde said.

"Molecular metal hydrides can be reactive and have low stability," Rohde said. "This material is highly stable and does something called deep carbon capture, which means it can capture 90% or more of the CO2 that it comes into contact with, which is really what you need for point-source capture. And it has CO2 capacities comparable to the amine-appended MOFs, though at much higher temperatures."

Once the MOF is filled with CO2, the CO2 can be removed, or desorbed, by lowering the partial pressure of CO2, either by flushing with a different gas or putting it in a vacuum. The MOF is then ready to be reused for another adsorption cycle.

"Because entropy favors having molecules like CO2 in the gas phase more and more with increasing temperature, it was generally thought to be impossible to capture such molecules with a porous solid at temperatures above 200 C," Long said. "This work shows that with the right functionality -- here, zinc hydride sites -- rapid, reversible, high-capacity capture of CO2 can indeed be accomplished at high temperatures such as 300 C."

Rohde, Long and their colleagues are exploring variants of this metal hydride MOF to see what other gases they can adsorb, and also modifications that will allow such materials to adsorb even more CO2.

"We're fortunate to have made this discovery, which has opened up new directions in separation science focused on the design of functional adsorbents that can operate at high temperatures," said Carsch, who has taken a faculty position in the Department of Chemistry at The University of Texas at Austin. "There's a tremendous number of ways we can tune the metal ion and linker in MOFs, such that it may be possible to rationally design such adsorbents for other high-temperature gas separation processes relevant to industry and sustainability."

Other authors of the paper are Jeffrey Reimer, a UC Berkeley professor of chemical and biomolecular engineering, whose lab provided evidence from NMR spectroscopy to support the unique mechanism of CO2 capture by the zinc hydride sites in the MOF; Craig Brown of the National Institute of Standards and Technology in Gaithersburg, Maryland, who also provided critical structural data supporting the proposed mechanism; and UC Berkeley chemistry professor Martin Head-Gordon, whose lab provided a computational understanding of the high-temperature CO2 capture behavior. Other UC Berkeley authors include Andrew Minor, a UC Berkeley professor of materials science and engineering, and Matthew Dods, Henry Jiang, Alexandra McIsaac, Hyunchul Kwon, Sarah Karstens, Yang Wang, Adrian Huang, Jordan Taylor, Yuto Yabuuchi, Nikolay Tkachenko, Katie Meihaus, Hiroyasu Furukawa and Kaitlyn Engler.

Rohde was supported by a graduate fellowship from the National Aeronautics and Space Administration, while Carsch was supported by a postdoctoral fellowship from the Arnold O. Beckman Foundation.
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Anti-anxiety and hallucination-like effects of psychedelics mediated by distinct neural circuits | ScienceDaily
New research suggests that it could be possible to separate treatment from hallucinations when developing new drugs based on psychedelics. The anti-anxiety andhallucination-inducing qualities of psychedelic drugs work through different neural circuits, according to research using a mouse model. The work is published Nov. 15 in Science.


						
The research shows that decoupling the beneficial effects of psychedelics from their hallucinogenic effects isn't just a matter of chemical compound design. It's a matter of targeted neural circuitry.

"In the past, we did this using chemistry by making new compounds, but here we focused on identifying the circuits responsible for the effects, and it does seem that they are distinct," said study co-author David E. Olson, director of the Institute for Psychedelics and Neurotherapeutics (IPN) and a professor of chemistry and of biochemistry and molecular medicine at the University of California, Davis. "This is an important mechanistic study that validates our earlier results."

Measuring anti-anxiety behaviors in mice

The researchers measured anxiety in mouse models with two tests: the elevated plus maze and the marble burying test.

In the elevated plus maze, mice are placed in a cross-shaped maze raised a couple of feet off the ground. Two arms of the maze have high walls while the other two arms remain open and have no walls. Mice with high anxiety tend to stay in the closed arms with high walls, not willing to explore the open arms.

In the marble burying test, mice with high anxiety tend to continuously and compulsively bury marbles in their bedding.




"It is well known that in mice, psychedelics induce reduced marble burying and promote exploration of the open arms of the plus maze," said Christina Kim, the study's corresponding author and an assistant professor of neurology, core member of the Center for Neuroscience and IPN affiliate. "But there is also an intoxicating or hallucinogenic-like effect, which can be measured through head twitches in mice."

In the study, the team dosed mouse models with the psychedelic 2,5-dimethoxy-4-iodoamphetamine (DOI). They found that six hours after the dose, the mice still exhibited reduced marble burying and increased open arm time in the elevated plus maze. However, the head twitches associated with hallucinations had disappeared.

"We thought that if we could identify which neurons activated by DOI were responsible for reducing anxiety, then we might be able to reactivate them at a later time to mimic those anti-anxiety-like effects," Kim said.

To identify the specific neural circuits associated with anti-anxiety effects, the team used a molecular tagging tool called scFLARE2 to highlight the neurons activated by DOI in the medial prefrontal cortex -- a brain region known to be involved in reducing anxious behavior in mice.

The tagging allowed the team to isolate a psychedelic responsive network that extends beyond 5-HT2AR expressing neurons, the main receptor avenue through which psychedelics promote neuroplasticity.

Using light to promote anti-anxiety effects

Equipped with a fluorescent map of the neurons activated by DOI, the team then used optogenetics, or light, to reactivate those neurons.




"When we performed the scFLARE2 tagging and reactivation of these specific prefrontal cortex cells, we could still drive a reduction in anxiety-like behaviors, measured as decreased marble burying and increased open arm exploration in the elevated plus maze," Kim said. "We could do this just by targeting the DOI-activated cells and then reactivating them the next day."

The team also used single nucleus RNA sequencing to genetically profile the specific types of neurons in the DOI-activated network. Of the nine neuron group types identified, three exhibited high activation.

"While some of the cell types activated by DOI had strong 5-HT2AR expression, there were others that did not," Kim said. "What is likely happening is that we are getting direct activation of cells that express 5-HT2AR, and then they go on to activate additional downstream cells that can trigger behavioral changes."

"It is important to realize that the cells that we are tagging and reactivating extend beyond just those that express the receptor for the drug," she added.

The finding emphasizes how activating single touchpoints in the brain spirals out into the rest of the network.

"While DOI is a potent psychedelic, it is not being explored as a potential therapeutic drug in the clinic. Thus the findings here are focused on dissecting the basic circuit mechanisms of this important class of drugs," Kim said.

Elucidating exactly how psychedelics affect the brain is a major goal of the IPN.

"Understanding which neural circuits psychedelics activate to elicit their effects is the kind of basic science needed to ultimately develop targeted therapeutics with better safety profiles," Olson said.

Co-authors Jessie Muir, a postdoctoral researcher at the Center for Neuroscience, and Sophia Lin, a junior specialist at the Center for Neuroscience, spearheaded the DOI study. Additional authors on the study include I.K. Aarrestad, H.R. Daniels, J. Ma and L. Tian.

Funding for the research was provided by the Burroughs Wellcome Fund Career Award at the Scientific Interface, the Brain & Behavior Research Foundation Young Investigator Award, the Searle Scholars Program, The Kavli Foundation, the UC Davis Behavioral Health Center for Excellence Pilot Award, the Canadian Institutes of Health Research postdoctoral training award, the National Institutes of Health, the Boone Family Foundation and the Camille Dreyfus Teacher-Scholar Award.
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      Top stories featured on ScienceDaily's Health & Medicine, Mind & Brain, and Living Well sections.


      
        Females sleep less, awaken more frequently than males
        A new animal study shows that males and females have profoundly different sleep patterns. The findings shed light on what may drive differences in humans and have broad implications for preclinical research that, for decades, has focused primarily on males.

      

      
        Weight-loss drug reduces risk of early death for patients with heart failure, trial finds
        Weight-loss and diabetes drug tirzepatide can reduce the risk of death or worsening heart failure for patients with obesity and heart failure with preserved pump function, new research reveals.

      

      
        Cannabis disrupts brain activity in young adults prone to psychosis
        Young adults at risk of psychosis show reduced brain connectivity, a deficit that cannabis use appears to worsen, a new study has found. The breakthrough paves the way for psychosis treatments targeting symptoms that current medications miss.

      

      
        Mapping of atherosclerotic plaque cells may predict future risk of stroke or heart attack
        Researchers show that genetic traits influence the cellular composition of atherosclerotic plaques, which over time will affect the risk of such lesions to cause a stroke or heart attack. The new knowledge can be used to improve the risk assessment and treatment of patients with atherosclerosis in the future.

      

      
        Research team develops novel biomimetic speaking valve technology
        A research team has developed a novel biomimetic speaking valve technology that could significantly increase the safety of tracheostomized patients.

      

      
        Recycled pacemakers function as well as new devices, international study suggests
        Recycled pacemakers can function as well as new devices, according to a new study. These used and reconditioned devices have the potential to increase access to pacemaker therapy in low- and middle-income countries, where many patients cannot afford the treatment.

      

      
        Synchronized movement between robots and humans builds trust, study finds
        Trust between humans and robots is improved when the movement between both is harmonized, researchers have discovered.

      

      
        Seeing memories form
        Resembling a seahorse, as its name implies from the Greek words 'hippos' (horse) and 'kampus' (sea monster), the hippocampus is a brain region crucial for memory formation. But until recently, scientists have not been able to link memory formation to distinct molecular signals. Now, a team of scientists likely opened this black box.

      

      
        New study shows promising results for COPD treatment
        A new study shows that a form of vitamin B3 can reduce lung inflammation in COPD patients. The researchers hope it will pave the way for new treatment options.

      

      
        Key strategies against drug-resistant prostate cancer
        An enzyme called EZH2 has an unexpected role in driving aggressive tumor growth in treatment-resistant prostate cancers, according to a new study. The results could potentially lead to new therapies for patients with limited options and add to the significant progress the teams have made in understanding how advanced prostate cancer develops resistance to treatments that target androgen receptors.

      

      
        Researchers develop clinically validated, wearable ultrasound patch for continuous blood pressure monitoring
        A re-engineered wearable ultrasound patch for continuous and noninvasive blood pressure monitoring has undergone comprehensive clinical validation on over 100 patients, marking a major milestone in wearable technology research. The soft, stretchy patch provides precise, real-time readings of blood pressure deep within the body. It could offer a simpler and more reliable alternative to current clinical methods.

      

      
        Scientists develop breakthrough culture system to unlock secrets of skin microbiome
        The skin microbiome plays a key role in skin health and disease. While imbalances in skin microbiome composition are linked to disease, studying it has been challenging due to limited methods for culturing multiple bacterial species together. Now, scientists have developed a new medium which allows co-culturing of key skin bacteria while preserving their natural balance, opening new pathways for studying microbial interactions and skin health.

      

      
        Researchers eliminate the gritty mouth feel: How to make it easier to eat fiber-rich foods
        Fiber is something that most of us get far too little of. To change that, we need to actually enjoy eating it. Food researchers have now invented a 'disguise' that solves the problem of the dry and gritty mouth feel of fibers.

      

      
        Tumor cells suffer copper withdrawal
        While toxic in high concentrations, copper is essential to life as a trace element. Many tumors require significantly more copper than healthy cells for growth -- a possible new point of attack for cancer treatment. Medical researchers have now introduced a novel method by which copper is effectively removed from tumor cells, killing them.

      

      
        Trial shows alcohol-mimicking medication can give laryngeal dystonia patients back their voice
        Researchers have led a clinical trial of a drug that mimics the effects of alcohol in more than 100 patients with laryngeal dystonia, a neurological condition that causes involuntary muscle spasms in the larynx and can have debilitating impacts on a person's voice. The trial was inspired by patient reports that their symptoms improved after consuming alcoholic beverages.

      

      
        Researchers use artificial intelligence to diagnose depression
        Depression is one of the most common mental illnesses. As many as 280 million people worldwide are affected by this disease, which is why researchers have developed an artificial intelligence (AI) model that helps to identify depression based on both speech and brain neural activity. This multimodal approach, combining two different data sources, allows a more accurate and objective analysis of a person's emotional state, opening the door to a new phase of depression diagnosis.

      

      
        Climate change and air pollution could risk 30 million lives annually by 2100
        Mortality attributable to air pollution and extreme temperatures is a major concern, and it is expected to heighten in the future. An international research team found that, under the most probable projection, annual mortality rates linked to air pollution and extreme temperatures could reach 30 million by the end of the century. The research, based on advanced numerical simulations, suggests a concerning trend: pollution-related deaths are expected to increase five-fold, while temperature-relate...

      

      
        War impacts the function of children's DNA and slows development
        Children living in war-torn countries not only suffer from poor mental health outcomes, but war may cause adverse biological changes at the DNA level, which could have lifelong health impacts, according to a ground-breaking study.

      

      
        Stopping severe malaria by harnessing natural human antibodies
        Scientists have identified human antibodies capable of targeting the proteins responsible for severe malaria, potentially paving the way for new vaccines or treatments. Using organ-on-a-chip technology, researchers successfully demonstrated that these antibodies prevent infected red blood cells from adhering to vessel walls, a key driver of severe malaria symptoms. The antibodies neutralize a conserved region of the malarial protein PfEMP1, overcoming its notorious variability and shedding light ...

      

      
        Probiotic delivers anticancer drug to the gut
        Researchers shrink gastrointestinal tumors in mice using a yeast probiotic to deliver immunotherapy to the gut, offering a potentially novel strategy to target hard-to-reach gut cancers.

      

      
        R sounds are rough, and L sounds are smooth, according to cross-cultural study
        People around the world associate a trilled R sound with a rough texture and a jagged shape, and an L sound with smooth texture and a flat shape, according to the findings of a new study. Researchers believe this association may be more universal than the famous bouba/kiki effect.

      

      
        Healthy women have cells that resemble breast cancer
        A new study finds that, in healthy women, some breast cells that otherwise appear normal may contain chromosome abnormalities typically associated with invasive breast cancer. The findings question conventional thinking on the genetic origins of breast cancer, which could influence early cancer detection methods. The study discovered that at least 3% of normal cells from breast tissue in 49 healthy women contain a gain or loss of chromosomes, a condition known as aneuploidy, and that they expand ...

      

      
        Cancer-like mutations in healthy cells point to origins of breast cancer
        Researchers have pinpointed what could be the early genetic origins of breast cancer -- cancer-like mutations appearing in the cells of healthy women. In a new study, the international collaborators analyzed the genomes of more than 48,000 individual breast cells from women without cancer, using novel techniques for decoding the genes of single cells. While the vast majority of cells appeared normal, nearly all of the women harbored a small number of breast cells -- about 3 per cent -- that carri...

      

      
        Preterm birth associated with increased mortality risk into adulthood
        Being born preterm is associated with an increased risk of death from birth until the third and fourth decades of life.

      

      
        Brain-based visual impairment in children
        Experts have identified five elements of a brain-based condition that has emerged as a leading cause of vision impairment starting in childhood in the United States and other industrialized nations. Known as cerebral (or cortical) visual impairment (CVI), some estimates suggest that at least 3% of primary school children exhibit CVI-related visual problems, which vary, but may include difficulty visually searching for an object or person or understanding a scene involving complex motion.

      

      
        Cardiovascular drugs may reduce dementia risk
        Common cardiovascular drugs are linked to a lower risk of dementia in older age, according to a new study.

      

      
        HIV latency reversing properties in African plant
        The Wistar Institute and the University of Buea in Cameroon has uncovered the mechanisms for a medicinal plant with anti-HIV potential in Croton oligandrus Pierre & Hutch, a species of African tree that has been used in traditional healing in Cameroon to treat a variety of diseases and conditions including cancers and diabetes.

      

      
        Changing the definition of cerebral palsy
        Defining cerebral palsy only as a childhood condition fails to acknowledge the many adults living with the disease.

      

      
        High exposure to everyday chemicals during pregnancy linked to asthma risk in children
        A new study sheds light on a potential link between exposure to certain everyday chemicals during pregnancy and the development of asthma in children. The study analyzed data from over 3,500 mother-child pairs as part of the Japan Environment and Children's Study (JECS), a large-scale nationwide research project.

      

      
        Study identifies subtypes of fibroblasts in skin cancer
        A study provides insights into the diversity of cancer-associated fibroblasts in white and black skin cancer and describes their different immunomodulatory roles in the tumor environment. The results are relevant for the development of novel skin cancer therapies, particularly in the field of immunotherapy.

      

      
        The chilling sound of the Aztec death whistle
        The Aztec skull whistle produces a shrill, screaming sound. A study shows that these whistles have a disturbing effect on the human brain. The Aztecs may have deliberately used this effect in sacrificial rituals.

      

      
        By exerting 'crowd control' over mouse cells, scientists make progress towards engineering tissues
        Genes aren't the sole driver instructing cells to build multicellular structures, tissues, and organs. Biologists have now characterized the influence of another important developmental driver: cell density, or how loosely or tightly cells are packed into a given space. In both computational models and laboratory experiments, the team of scientists used cell density as an effective tool for controlling how mouse cells pattern themselves into complex structures. The research represents progress to...

      

      
        Labeling cell particles with barcodes
        Cell-to-cell communication through nanosized particles, working as messengers and carriers, can now be analyzed in a whole new way, thanks to a new method involving CRISPR gene-editing technology. The particles, known as small extracellular vesicles (sEVs), play an important role in the spread of disease and as potential drug carriers. The newly developed system, named CIBER, enables thousands of genes to be studied at once, by labeling sEVs with a kind of RNA 'barcode.' With this, researchers ho...

      

      
        Neuroscientists discover how the brain slows anxious breathing
        Scientists discovered a brain circuit that allows us to regulate voluntary breathing, which connects the brain's emotional and behavioral cortical area to its automatic breathing brainstem area. The findings provide a targetable area for slowing breathing in people with anxiety, panic disorders, or PTSD, in addition to explaining the efficacy of slowed, intentional breathing in mindfulness practices like yoga.

      

      
        Psychotic-like experiences in adolescents linked to depression and self-destructive behavior
        Psychotic-like experiences, such as suspiciousness and unusual thoughts, are common among adolescents who are referred to adolescent psychiatric care. The symptoms are often associated with depression and self-destructive behavior. Researchers emphasize the importance of their systematic assessment as part of adolescent care.

      

      
        How children learned for 99% of human history
        Unlike kids in the United States, hunter-gatherer children in the Congo Basin have often learned how to hunt, identify edible plants and care for babies by the tender age of six or seven. This rapid learning is facilitated by a unique social environment where cultural knowledge is passed down not just from parents but from the broader community. The research helps explain how many cultural traits have been preserved for thousands of years among hunter-gatherer groups across a wide range of natura...

      

      
        Spinning fusion fuel for efficiency
        A new method to increase fusion-fuel efficiency would involve aligning the quantum spin of deuterium and tritium and changing the mix of the two fuels. The approach could boost tritium-burn efficiency by up to 10 times, reducing tritium needs and lowering fusion system costs. The technique could lead to safer, more compact fusion systems, making fusion energy more practical and affordable.

      

      
        Earlier diabetes diagnosis linked to dementia risk
        People diagnosed with type 2 diabetes at a younger age are at a higher risk for developing dementia than those diagnosed later in life, according to a new study. The findings show that the increased risk is especially pronounced among adults with obesity.

      

      
        How jetlag can disrupt our metabolism
        Have you ever felt sluggish and out of sorts after a long-haul flight or a late-night shift? A new study has found that disruptions to our body clock, such as those experienced during jetlag, impact our metabolism -- but to a lesser extent than sleepiness and the primary clock in the brain.

      

      
        Study identifies potential new drug for Parkinson's-related cognitive decline, dementia
        A recently published study found that a tiny protein called PNA5 appears to have a protective effect on brain cells, which could lead to treatments for the cognitive symptoms of Parkinson's disease and related disorders.

      

      
        Developing an antibody to combat age-related muscle atrophy
        As we age, our muscles atrophy. Earlier this year, researchers found that hepatocyte growth factor (HGF), a protein critical in skeletal muscle development loses its functionality due to nitration as we age. Now, the same team has developed a monoclonal antibody that blocks the nitration sites of HGF, effectively preventing the protein's age induced loss of function. Their findings were validated utilizing rat muscles cell culture.

      

      
        How cells habituate
        Up until recently, habituation -- a simple form of learning -- was deemed the exclusive domain of complex organisms with brains and nervous systems, such as worms, insects, birds, and mammals. But a new study offers compelling evidence that even tiny single-cell creatures such as ciliates and amoebae, as well as the cells in our own bodies, could exhibit habituation akin to that seen in more complex organisms with brains.

      

      
        Pregnant people might not be getting the nutrients they need
        New research reveals startling shortfalls in dietary nutrition during pregnancy.

      

      
        Researchers discover new cognitive blueprint for making and breaking habits
        Cognitive neuroscientists have described a brand new approach to making habit change achievable and lasting.

      

      
        Eradivir's EV25 therapeutic reduces advanced-stage influenza viral loads faster, more thoroughly in preclinical studies than current therapies
        A research article shows that Eradivir's patent-pending antiviral therapeutic called EV25 reduces lung viral loads of advanced-stage influenza in preclinical studies quicker and more effectively than currently available therapies.

      

      
        Why weight? Researchers say it's fitness that matters
        As rates of obesity, as defined by body mass index (BMI), continue to climb in the United States, so have efforts to lose weight, including a new era of weight-loss drugs. Yet a new systematic review and meta-analysis found that cardiorespiratory fitness was a stronger predictor of both cardiovascular disease and all-cause mortality than BMI.

      

      
        Researchers use biophysics to design new vaccines against RSV and related respiratory viruses
        In most people, the lung-infecting pathogens known as respiratory syncytial virus (RSV) and human metapneumovirus (hMPV) trigger mild cold-like symptoms. But in infants and seniors, these viruses can cause severe pneumonia and even death. Vaccines against both viruses, however, have been difficult to design. Now, scientists have analyzed the structure and stability of a critical RSV and hMPV protein to better design vaccines that target it.

      

      
        Creativity camp improves adolescent mental health, well-being
        A research team found that Creativity Camp, a two-week arts intervention delivered as a day camp, had a positive impact on mental health and well-being in adolescents with depression.

      

      
        Cholesterol is not the only lipid involved in trans fat-driven cardiovascular disease
        Salk scientists have tracked the flow of trans fats using mouse models to describe the molecular mechanisms that cause trans fats to promote atherosclerotic cardiovascular disease (ASCVD), explaining how industrially produced trans-unsaturated fatty acids in our food significantly promote ASCVD and encouraging lawmakers to impose regulations on the use of these fats in food. This new insight into the flow of fats through the body points to new therapeutic targets for mitigating diseases like ASCV...

      

      
        New subtypes of common brain disorder
        Researchers have used AI tools to describe three sub-types of Chiari type-1, which will help guide clinicians to make the most effective treatment decisions for their patients. Chiari type-1 malformation is a condition in which the cerebellum extends beyond the gap in the skull where it connects to the spinal cord.
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Females sleep less, awaken more frequently than males | ScienceDaily
Females sleep less, wake up more often and get less restorative sleep than males, according to a new animal study by CU Boulder researchers.


						
The findings, published in the journal Scientific Reports, shed new light on what may underlie sleep differences in men and women and could have broad implications for biomedical research, which for decades has focused primarily on males.

"In humans, men and women exhibit distinct sleep patterns, often attributed to lifestyle factors and caregiving roles," said senior author Rachel Rowe, assistant professor of integrative physiology. "Our results suggest that biological factors may play a more substantial role in driving these sleep differences than previously recognized."

Sleep research has exploded in recent years, with thousands of animal studies exploring how insufficient sleep impacts risk of diseases like diabetes, obesity, Alzheimer's and immune disorders -- and how such diseases impact sleep. Meanwhile, mice have often been the first to be tested to see whether new drugs, including medications for sleep, work and what the side effects are.

But many of those results may have been skewed due to a lack of female representation, the study suggests.

"Essentially, we found that the most commonly used mouse strain in biomedical research has sex-specific sleep behavior and that a failure to properly account for these sex differences can easily lead to flawed interpretations of data," said first author Grant Mannino, who graduated with degrees in psychology and neuroscience and was named outstanding undergraduate of the College of Arts and Sciences in May.

How mice sleep

For the non-invasive study, the authors used specialized cages lined with ultrasensitive movement sensors to assess the sleep patterns of 267 "C57BL/6J" mice.




Males slept about 670 minutes total per 24-hour period, about an hour more than female mice. That extra sleep was non-Rapid Eye Movement (NREM) sleep -- the restorative sleep when the body works to repair itself.

Mice are nocturnal and are "polyphasic sleepers" -- napping for a few minutes before arousing briefly to survey their environment and then resuming their slumber. Females, the study found, have even shorter bouts of sleep -- essentially, their sleep is more fragmented.

Similar sex differences have been seen in other animals, including fruit flies, rats, zebrafish and birds. Evolutionarily, it makes sense.

"From a biological standpoint, it could be that females are designed to be more sensitive to their environment and be aroused when they need to be because they are typically the one who is caring for the young," Rowe said. "If we slept as hard as males sleep, we would not move forward as a species, right?"

Stress hormones like cortisol (which promotes wakefulness) and sex hormones likely play a role. For instance, women tend to report worse sleep during the time in their menstrual cycle when estrogen and progesterone are at their lowest.

Some have hypothesized that females inherently require less sleep.




"For me, the question is: Are we creating too much stress for ourselves because we don't sleep as much as our husband or partner and think our sleep is poor when actually that is a normal sleep profile for ourselves?" said Rowe.

The authors hope their findings inspire more research into underlying biological differences. More importantly, they hope the study prompts scientists to re-evaluate how they do research.

Progress made but more work to be done

In 2016, the National Institutes of Health began requiring scientists applying for funding for animal studies to consider "sex as a biological variable." Progress has been made, but research has shown that sex bias still exists. And it can have real consequences, the authors found.

When they simulated a sleep treatment that worked best in females, they found that it was accurately reflected only if the sample size was made up evenly of males and females.

Bottom line: If females are underrepresented, drugs that work best for them may seem ineffective, or side effects that hit hardest may go unnoticed.

"The pipeline from bench to bedside is decades-long and often things that work in animals fail when they get to clinical trials. Is it taking so long because sex isn't being considered enough?" said Rowe.

The authors encourage researchers to include both sexes equally when possible, analyze data for males and females separately, and re-evaluate past studies that underrepresented females.

"The most surprising finding here isn't that male and female mice sleep differently. It's that no one has thoroughly shown this until now," said Rowe. "We should have known this long before 2024."
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Weight-loss drug reduces risk of early death for patients with heart failure, trial finds | ScienceDaily
Weight-loss and diabetes drug tirzepatide can reduce the risk of death or worsening heart failure for patients with heart failure, preserved heart pump function and obesity, new research from UVA Health reveals.


						
The drug, from pharmaceutical company Eli Lilly and Co., was tested in the SUMMIT clinical trial at 146 sites in the United States and abroad. A total of 731 patients with diastolic heart failure and a body mass index (BMI) of 30 or above were randomized to receive injections of either tirzepatide or a harmless placebo. The researchers then followed the patients for a median period of two years.

During that time, 56 placebo recipients died or suffered worsening heart failure, compared with only 36 of those receiving tirzepatide. Further, the tirzepatide recipients were more likely to drop pounds -- losing, on average, 11.6% of their body weight.

"This class of drugs continue to show benefits far beyond weight loss," said researcher Christopher Kramer, MD, chief of UVA Health's Division of Cardiovascular Medicine. "This drug will become an important part of the armamentarium for patients with obesity-related heart failure and preserved heart function."

Obesity and Heart Failure

Diastolic heart failure, also known as heart failure with preserved ejection fraction, is a condition in which the heart's left ventricle grows stiff and can no longer pump blood properly. The form of heart failure represents nearly half of all heart failure cases. (Heart disease, in general, is the leading cause of death in the United States -- it's responsible for one in five deaths, killing someone every 33 seconds.)

Obesity is a major contributing factor to heart failure, so Kramer and his collaborators in the SUMMIT trial wanted to see if tirzepatide, a weight-loss drug already approved by the federal Food and Drug Administration, could help.




The trial found that tirzepatide offered substantial benefits for managing diastolic heart failure, reducing deaths, preventing hospitalizations and generally benefiting recipients' health and quality of life. For example, recipients saw improvements in how far they could walk in six minutes, as well as substantial decreases in a biological indictor used to measure inflammation and predict risk of serious cardiovascular events.

Side effects seen in the tirzepatide group consisted of gastrointestinal issues such as nausea and diarrhea, and these were mostly mild or moderate, the researchers reported Saturday at a meeting of the American Heart Association in Chicago.

A Closer Look

Kramer, a cardiovascular imager, also led a magnetic resonance imaging substudy looking at how tirzepatide, sold under the brand name Zepbound, affected recipients' heart structure and function. The researchers found beneficial reductions in both left ventricular mass (weight of the heart) and in the amount of surrounding fat tissue. The reduction in LV mass correlated with the reduction in body weight, as well as with decreases in left ventricular volumes.

"This drug is reversing the abnormal properties of the heart brought on by obesity," Kramer said. "There is much more to these drugs than weight loss alone."

The findings from these studies by Kramer and his fellow researchers from SUMMIT are being published simultaneous with the American Heart meeting in Chicago in four separate manuscripts, including the New England Journal of Medicine, Nature Medicine, Circulation and the Journal of the American College of Cardiology.

The phase 3 SUMMIT trial was sponsored by Eli Lilly.
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Cannabis disrupts brain activity in young adults prone to psychosis | ScienceDaily
Young adults at risk of psychosis show reduced brain connectivity, a deficit that cannabis use appears to worsen, a new study has found. The breakthrough paves the way for psychosis treatments targeting symptoms that current medications miss.


						
In the first-of-its-kind study, McGill University researchers detected a marked decrease in synaptic density -- the connections between neurons that enable brain communication -- in individuals at risk of psychosis, compared to a healthy control group.

"Not every cannabis user will develop psychosis, but for some, the risks are high. Our research helps clarify why," said Dr. Romina Mizrahi, senior author of the study and professor in McGill's Department of Psychiatry.

"Cannabis appears to disrupt the brain's natural process of refining and pruning synapses, which is essential for healthy brain development."

Hope for new treatments

Using advanced brain scanning technology, the team studied 49 participants aged 16 to 30, including individuals with recent psychotic symptoms and those considered at high risk. The results, published in JAMA Psychiatry, indicate that lower synaptic density is linked to social withdrawal and lack of motivation, symptoms the researchers say are difficult to treat.

"Current medications largely target hallucinations, but they don't address symptoms that make it difficult to manage social relationships, work, or school," said first author Belen Blasco, a PhD student at McGill's Integrated Program in Neuroscience. "By focusing on synaptic density, we may eventually develop therapies that enhance social function and quality of life for those affected."

While cannabis is a known risk factor for developing psychosis, which can progress to schizophrenia, this is the first time researchers have measured structural changes in the brains of a high-risk population in real time.

The team's next research phase will explore whether these observed brain changes could predict psychosis development, potentially enabling earlier intervention.

The study was conducted at the Douglas Mental Health University Institute and McGill University's Montreal Neurological Institute-Hospital. It was supported by the Canadian Institute of Health Research.
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Mapping of atherosclerotic plaque cells may predict future risk of stroke or heart attack | ScienceDaily

Atherosclerosis is the main cause of cardiovascular diseases such as stroke and heart attack. Researchers at Karolinska Institutet in Sweden, together with colleagues at the universities of Stanford and Virginia in the USA, have now succeeded in mapping the association between genetic factors and the composition of different cell types in atherosclerotic plaques. The research was based on analyses of tissue samples from patients with atherosclerosis stored in a biobank (Biobank of Karolinska Endarterectomies, BiKE).

"Previous research has shown that heredity is important for the levels of cholesterol, other lipids and circulating immune cells in the blood, but now we see that heredity also affects the composition of smooth muscle cells in the blood vessels of atherosclerotic patients," says Ljubica Matic, docent at the Department of Molecular Medicine and Surgery at Karolinska Institutet who led the study. "This can affect the development of atherosclerotic plaques, but also the tendency for the plaques to become unstable and cause a stroke."

Using this data on heredity, the researchers have been able to categorise patients into three different groups.

"The first group are those with the most severe profile and in our material they have usually already had a stroke," says Ljubica Matic. "For patients at lower risk, the vessels have formed plaques but without causing a stroke. The third group of patients is somewhere in between these two and often have kidney disease in combination with atherosclerosis. We also have preliminary evidence that the same concept may be valid in heart attacks."

The new knowledge about genetic influence on plaque cells can be used together with modern diagnostic imaging and AI to make better assessments of future risk of stroke or heart attack, or prediction of response to different drugs.

"We have done similar integrative studies for smaller cohorts of patients in other previously published papers to prove that it works, but of course the concept needs to be tested on a larger scale before it can be introduced into clinical practice," says Professor Ulf Hedin at the same department at Karolinska Institutet. "We will be working intensively on these modern, so called multi-modal studies in the future, through our new EU Horizon 2020 NextGen and MedTechLabs funded projects".




Atherosclerotic plaques form over decades through the deposition of blood lipids such as cholesterol in the innermost layer of the vessel wall. As the plaques become unstable and rupture, blood clots form and can completely block the vessel or be carried by the bloodstream to other organs such as the brain. In either case, there is a lack of oxygen in the tissues as the blood does not reach them, which can cause a heart attack or a stroke.

Although mortality from cardiovascular disease has steadily declined over the last 50 years due to better understanding of the mechanisms, better preventive treatments and diagnostics and, not least, better diet and exercise habits, it is still the leading cause of death in Sweden.

The research was funded by, among others, the Swedish Research Council, the Swedish Heart-Lung Foundation and Karolinska Institutet. Clint L. Miller has received support from Astra Zeneca for an unrelated project. The other authors declare no conflicts of interest.
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Research team develops novel biomimetic speaking valve technology | ScienceDaily
A research team from the University of Freiburg and the Medical Center- University of Freiburg has developed a novel biomimetic speaking valve technology that could significantly increase the safety of tracheostomised patients.


						
The challenge: if conventional speaking valves are used improperly, dangerous overpressure can occur, which can cause serious complications and even death. In a collaboration between the Freiburg Botanical Garden, the Medical Center -- University of Freiburg and the Cluster of Excellence livMatS of the University of Freiburg, researchers developed a speaking valve with an integrated pressure release valve and an acoustic warning signal, inspired by the trapping mechanism of the carnivorous bladderwort plant Utricularia vulgaris.

Utricularia vulgaris, also known as a bladderwort, is a carnivorous plant that traps its prey using specialized hollow, water filled trap bladders. It has been the subject of intensive research in the working group of Prof. Dr. Thomas Speck for many years. These bladders create an internal vacuum and are closed by a special 'trap door'. When small creatures touch the fine trigger hairs on the outside of the door, it opens inwards within 0.5 ms. This fast and reliable opening mechanism of the trap allows water to flow in, dragging the prey with it. The trap door then closes again by means of an elastic resetting mechanism.

"Bionic solution for a tangible clinical problem"

The direct inspiration for this innovative concept came from so-called CIRS reports. In this reporting and learning system at the Medical Center- University of Freiburg, critical situations in patient care can be reported without sanctions and their learning potential translated into concrete solutions for improving patient safety. "It was a stroke of luck for us to become aware of the creative potential of our partners in the Botanical Garden and Cluster of Excellence and to be able to develop this elegant bionic solution for a tangible clinical problem with them," says Dr. Claudius Stahl, co-author and specialist in anaesthesiology at the Medical Center -- University of Freiburg.

The biomimetic approach enables the opening pressure to be flexibly adjusted so that the valve can be adapted to the individual needs of the patient. The University of Freiburg has applied for a patent for this development.

The research team applied this principle to the new pressure release valve: a flexible membrane mimics the opening movement of the plant trap and reacts to critical pressure increases in the speaking valve. Upon reaching a specific pressure threshold, which can be adjusted based on the thickness and composition of the membrane, the membrane opens, enabling the regulated release of excess air. The air flows through a pipe module situated behind the "trap door," generating an acoustic signal. This signal serves as an alert for medical personnel, immediately drawing attention to potentially hazardous circumstances.

"This innovative pressure release valve opens automatically when critical pressure is reached, emitting a clearly audible warning signal," explains Dr Falk Tauber, co-author and project manager. The design thus ensures timely pressure release and alerts medical personnel to ensure quick assistance.
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Recycled pacemakers function as well as new devices, international study suggests | ScienceDaily
Recycled pacemakers can function as well as new devices, a University of Michigan-led study suggests.


						
These used and reconditioned devices have the potential to increase access to pacemaker therapy in low- and middle-income countries, where many patients cannot afford the treatment.

Researchers from the U-M Health Frankel Cardiovascular Center reported the findings as a late-breaking abstract at the 2024 American Heart Association Scientific Sessions.

The international clinical trial involved nearly 300 people across seven countries in Africa, North and South America.

It compared the function and safety of reconditioned pacemakers to new devices, with patients randomly assigned one or the other.

Investigators found no significant differences in pacemaker function up to 90 days after the procedure.

Just five patients developed localized pocket infections at the site where the pacemaker was implanted, three of whom had initially received new devices.




Three deaths occurred in the group with reconditioned pacemakers, but none were related to the implantation procedure, device infection or malfunction.

"These positive early results bring us closer to the reality of a large-scale pacemaker donation and reconditioning that could save lives across the globe," said principal investigator Thomas C. Crawford, M.D., a cardiac electrophysiologist at the Frankel Cardiovascular Center.

"Unlike in the United States, pacemaker therapy is often not available or affordable for people in low- and middle-income countries. Our program is determined to change that."

It has been estimated that hundreds of thousands of individuals from around the world die from lack of a pacemaker, typically in countries with limited resources.

While implanting a recycled pacemaker is not legal in the U.S., the Food and Drug Administration does allow refurbished devices to be exported.

The "My Heart Your Heart" program began sending reconditioned pacemakers abroad in 2010 for cases of compassionate use, in which there is no alternative to treat a life threatening cardiac condition.




The refurbished devices either come from deceased individuals or those who need a pacemaker upgrade to a device with more advanced functions.

The U-M team sorts and interrogates recycled pacemakers, only reconditioning those that have more than four years of battery life.

The devices are reprocessed in a joint laboratory with World Medical Relief in Southfield, Mich., and Northeast Scientific, Inc., re-sterilizes them free of charge in Connecticut.

Many of the pacemakers come from Implant Recycling, LLC, a Michigan environmental and recycling company that services the crematory and cemetery industries.

The program has received donations from funeral homes in all 50 states.

This idea is more than a decade in the making, with each step carefully studied, said co-author Kim A. Eagle, M.D., founder of the program and a director of the Frankel Cardiovascular Center.

"We started with the beliefs and attitudes of patients, families, physicians and funeral home directors. The process of proper extraction, analysis of function, sterilization, packaging and ultimate implantation and follow-up has been rigorously sought. We have created a published roadmap, if you will, of how other centers and partners in the world can join is this most worthy cause."

The Michigan-led team plans to continue follow-up with participants to determine the long-term safety and efficacy of recycled pacemakers.

The longevity of new pacemakers varies depending on how much the patient is using it but usually exceeds 10 years.

"It is imperative that we move forward with this research and determine the optimal way to reduce the gap in access to lifesaving pacemaker therapy," Crawford said.

"The three-month outcomes are encouraging, but the six- and 12-month outcomes will be vital in understanding whether, with the exception of battery life, the reprocessed pacemakers can function like new ones."

The research has been supported by the Frankel Cardiovascular Center, grateful patients and donors and a number of foundations. Inquire about pacemaker donations.
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Synchronized movement between robots and humans builds trust, study finds | ScienceDaily
Trust between humans and robots is improved when the movement between both is harmonised, researchers have discovered.


						
These findings could improve the success of real-world human-robot teams, helping users like the emergency services to work more effectively with robots in the future.

By sensing co-movement in real-world environments, robots could use this as an indicator to sense whether the user trusts them sufficiently.

Lead author Dr Edmund Hunt, based in the University of Bristol's Faculty of Science and Engineering, said: "People have preferred social distances from others during interaction and their proximity shapes engagement.

"This is true for human-robot interaction as well. The way a robot moves can also convey information to a user -- humans quickly perceive apparent goal-directed behaviour from robot motion.

"We wanted to understand whether how humans and mobile robots move together -- co-movement through a space such as a building -- can affect levels of trust in the robot."

The team predicted that if robots can move alongside humans in a synchronised way it would build trust -- and conversely, that if a user distrusts a robot, the co-movement will be disrupted.




The experiment took place in 'Sparks Bristol' where members of the public were teamed up with two mobile rover robots and asked them to imagine they were a firefighter searching a building after a fire, using the robots to inspect the building and make sure it was safe.

The team then tracked the human and robot movement using an ultrasound tracking system. They found statistical evidence that synchronisation between human and robot movement over time, when the robot was within two metres, is related to changes in self-reported trust. Users who reported lower trust in the robots were found to have mirrored the robots' movements less.

This means movement could potentially be used by the robots as a marker for problems with their user's trust in them, and they could take pre-emptive actions to try and improve or repair the trust, for instance if they have made a mistake and they need to make amends.

Dr Hunt added: "In the future humans and robots will be increasingly working alongside each other in teams -- and the teammates will need to trust each other.

"We found evidence that when humans and robots can move together in a more synchronised way it helps trust -- and that when trust is damaged, this co-movement is disrupted too.

"This might provide an early warning of the need for trust repair -- so that a human-robot mission can still be successful when things don't go to plan."

Now the team plan to investigate further the causal relationship from decreased trust to decreased co-movement. This includes establishing whether an interruption to robot co-working it is more difficult for the participant to find the rhythm of co-moving with the robot, which may not be a trust issue as such. This might also include exploring other forms of minimal, nonverbal communication suited to non-humanoid robots, such as indicator lights or sounds, which can shape how trust is developed and maintained.
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Seeing memories form | ScienceDaily
Resembling a seahorse, as its name implies from the Greek words "hippos" (horse) and "kampus" (sea monster), the hippocampus is a brain region crucial for memory formation. But until recently, scientists have not been able to link memory formation to distinct molecular signals. Now, a team of scientists from the Institute of Science and Technology Austria (ISTA) and the Max Planck Institute for Multidisciplinary Sciences likely opened this black box. Their results are now published in PLOS Biology.


						
Henry Gustav Molaison, known as patient 'H.M.', was suffering from epilepsy. Riddled by seizures, he was referred to a surgeon, who localized the epilepsy to the temporal lobe inside his brain, home of the hippocampus.

On September 1, 1953, H.M. underwent brain surgery, removing his hippocampus to cure his epilepsy. After the surgery, the epilepsy and seizures were gone, yet H.M. developed severe side effects. He was now suffering from anterograde amnesia, remembering all the events before the surgery but unable to form new memories. His case helped link the hippocampus to brain function and memory formation.

Nowadays, the hippocampus is recognized as a crucial region in the human brain, involved in memory formation and spatial navigation. It converts short-term memory into long-term memory, facilitating the revision of personal experience.

In a new study led by Olena Kim, Yuji Okamoto, and Magdalena Walz Professor for Life Sciences at the Institute of Science and Technology Austria (ISTA) Peter Jonas, an international team of neuroscientists uncovered new details about the molecular mechanisms that drive memory processing. The scientists took a precise look at the mossy fiber synapse -- a key connection point between specific nerve cells (neurons) in the hippocampus -- by combining approaches to study its structure, essential molecules, and functionality.

The memory center

Inside the hippocampus, several types of neurons are involved in memory processing. Granule cells, for instance, are important for handling incoming information. "Granule cells receive various signals from other brain regions, which they must process and propagate further," explains Olena Kim, ISTA graduate and now a postdoc at the Institute of Molecular Biotechnology (IMBA) of the Austrian Academy of Sciences (OAW).




These signals get transmitted through the granule cells' axons -- their arm-like extension, known as mossy fibers. These fibers form a contact point to pyramidal cells -- the mossy fiber synapse. At this connection, messenger molecules in the form of neurotransmitters facilitate communication, eventually triggering the formation and storage of memory down the line.

Mossy fiber synapses are characterized by their high plasticity, meaning they can change their activity, structure, and connections based on stimuli. This adaptability helps the hippocampus to process information correctly and distinguish between similar cues.

Kim gives an example, "Let's assume, you encounter a panther and a black cat simultaneously, both appear black and feline. Yet you can distinguish one as a cat and one as a panther. Mossy fiber synapses play a key role in encoding and processing these distinguishing features, eventually retrieving memory and information."

Mossy fiber synapses in close-up

The exact molecular details of how signal processing in the mossy fiber synapses works are still unknown. In 2020, Peter Jonas, Carolina Borges-Merjane, and Olena Kim set out to study the structure of mossy fiber synapses, by using a new technique called 'Flash and Freeze' -- a powerful tool, where neurons are frozen right after being stimulated.

"Back then, we were able to correlate structural changes in the mossy fiber synapses to their functionality," says Kim. "However, we wanted to push the technique further and not only look at the structure of the synapses, but also at the changes that occur on the molecular level when signals get processed."

The scientists were particularly interested in two proteins located at the neurotransmitter release zone: Cav2.1 calcium channels, which are crucial as the influx of calcium through those channels triggers neurotransmitter release, and Munc13, a key factor, that hints at the neurotransmitter's readiness to be released.




"Before our study, all the work on these two proteins was done with chemically fixed brain samples," Kim continues. As those samples are not alive, they do not provide insights into dynamic processes. "For our new study, we were eager to use live brain tissue to preserve the dynamics, the natural compositions, and the localization of these proteins."

A moon-like surface

With the help of their ISTA colleagues, Professor Ryuichi Shigemoto, and Staff Scientist Walter Kaufmann, the scientists used the 'freeze fracture labeling' technique. They chemically stimulated the granule cells in mouse brain tissue samples to activate the process of memory formation. Then, the brain tissue was instantly frozen and split apart into two halves. The inner side of the section represents the exposed surface of the tissue inside -- a 3D footprint of the tissue in that specific moment, with embedded proteins and molecules.

After labeling Cav2.1 and Munc13 to make them visible, the researchers used an electron microscope to find their exact localization. The images, resembling a close-up of the moon, revealed that upon stimulation, these two proteins rearranged and moved closer together.

Further testing revealed that the rearrangement is tightly correlated with the functionality of the mossy fiber synapse. Peter Jonas summarizes, "Upon activation, there are two changes. First, the number of vesicles near the membrane increases. Second, there is nano-rearrangement of Cav2.1 and Munc13, making the synapses more powerful and more precise. Both changes may contribute to memory formation."

The study sheds light on the relationship between structure and function at a key synapse in the hippocampus. Our memories often evoke vivid images. But until now, we have not been able to capture the molecular signals that unleash memory formation. The present study sets a cornerstone in that.
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New study shows promising results for COPD treatment | ScienceDaily
We live longer and longer, and as we age, a lot of us develop a series of health issues and chronic diseases, including Chronic Obstructive Pulmonary Disease (COPD), which is found in around 600 million individuals globally. However, only half of them know they have the disease.


						
COPD patients often experience shortness of breath, persistent cough with mucus, wheezing and frequent respiratory infections, which can make everyday activities difficult.

Now a new study from the University of Copenhagen and Bispebjerg Hospital suggests that a form of vitamin B3 may be the key to improving quality of life for these patients.

"In the study, we show that nicotinamide riboside, also known as vitamin B3, can reduce lung inflammation in COPD patients," says Associate Professor Morten Scheibye-Knudsen from the Center for Healthy Aging at the Department of Cellular and Molecular Medicine, University of Copenhagen, who has co-authored the new study.

"This is significant, because inflammation can lead to reduced lung function in these patients," he says.

COPD patients have increased risk of respiratory infections and pneumonia. For instance, influenza can lead to serious lung infection and, at worst, death.

Reduced lung inflammation

The double-blinded, randomised, placebo-controlled study included 40 COPD patients and 20 healthy control subjects. The patients either received a placebo or the vitamin B3 in doses of two grams a day. The results showed a significant drop in the inflammation marker (interleukin 8 or IL 8) in patients treated with the vitamin B3. After six weeks, the researchers observed a drop in IL 8 levels of 53 per cent, and this effect increased by 63 per cent after another 12 weeks.




In other words, the group treated with vitamin B3 experienced reduced lung inflammation during the study.

"Even though the results are promising, we need to carry out more studies on larger populations to confirm our findings and to determine the long-term effects of nicotinamide riboside in treatment for COPD," Morten Scheibye-Knudsen explains.

The researchers also found that COPD patients have lower levels of NAD in the blood, which is associated with accelerated ageing based on DNA methylation levels. Treatment with vitamin B3 resulted in higher NAD levels and showed signs of delaying cellular ageing.

"As we age, we seem to metabolize a molecule known as NAD. The loss of this molecule is also seen after DNA damage, for instance the type of damage associated with smoking," Morten Scheibye-Knudsen says.

This means that the molecule may influence the ageing process, which makes it a possible target for future treatment -- and, initially, for more studies.

It is important not to jump to conclusions about the role of NAD in the ageing process, though, as more research is required to fully understand the implications and possibilities of NAD.

"We hope this research will pave the way for new treatment options for COPD patients, but first we need to continue to analyse and validate the results in larger and more comprehensive studies. Only through thorough research will we be able to offer the best and most effective treatment to people suffering from this difficult disease," he says.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2024/11/241120122322.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Key strategies against drug-resistant prostate cancer | ScienceDaily
An enzyme called EZH2 has an unexpected role in driving aggressive tumor growth in treatment-resistant prostate cancers, according to a new study by scientists at Weill Cornell Medicine. The results could potentially lead to new therapies for patients with limited options and add to the significant progress the teams have made in understanding how advanced prostate cancer develops resistance to treatments that target androgen receptors.


						
Prostate cancer is a leading cause of cancer-related death in men, claiming over 30,000 lives annually in the United States. While most prostate cancers initially respond to androgen receptor-blocking therapies, some tumors evolve into a highly aggressive, treatment-resistant form known as neuroendocrine prostate cancer, which no longer relies on androgen signaling and is therefore difficult to treat. Understanding this transition has become a priority for researchers and clinicians.

The new study, led by Drs. Maria Diaz-Meco and Jorge Moscat, both Homer T. Hirst III Professors of Oncology in Pathology and members of the Sandra and Edward Meyer Cancer Center at Weill Cornell Medicine, and published Nov. 20 in Nature Communications, found that the absence of a protein called PKCl/i in prostate cancer cells enables EZH2 to drive aggressive growth, even with androgen receptor inhibitors present. Normally, PKCl/i limits EZH2's activity. However, in PKCl/i-deficient cells treated with androgen receptor inhibitors, an alternative form of EZH2 is produced that has a different function. Instead of repressing tumor-suppressor genes, this form of EZH2 drives rapid protein production and activates growth factors like TGF-b, fostering an environment around the tumor that promotes cancer progression despite androgen receptor inhibition.

"This study reveals a critical mechanism behind treatment resistance in prostate cancer, suggesting new therapeutic approaches," said Dr. Diaz-Meco. "By understanding EZH2's role in this context, we may be able to re-sensitize tumors to androgen receptor inhibitors or make the cancer newly vulnerable to targeted treatments, such as immunotherapies."

In preclinical studies, the team targeted EZH2's alternative activities to assess potential treatment solutions. They found that inhibiting either protein synthesis or the TGF-b pathway effectively reversed resistance in PKCl/i-deficient cancer cells. Blocking EZH2's alternative function restored sensitivity to androgen receptor therapies like enzalutamide. Furthermore, since TGF-b is associated with immune suppression in tumors, inhibiting this pathway could enhance immunotherapy effectiveness, a treatment with limited success against prostate cancer alone.

The researchers noted that the absence of PKCl/i creates a unique vulnerability in cancer cells, suggesting that combining EZH2 inhibitors with AR-targeted therapies could significantly inhibit tumor growth. However, they caution that the inhibition of EZH2 in tumors with high levels of PKCl/i can sometimes counteract therapeutic effects, underscoring the need for precisely tailored treatments for patients with reduced PKCl/i levels. Given the complexity of the EZH2 pathway, achieving a careful balance is essential to avoid reversing treatment benefits.

This research lays the groundwork for clinical trials combining androgen receptor inhibitors with EZH2 or TGF-b inhibitors for patients with therapy-resistant prostate cancer characterized by PKCl/i deficiency. Targeting these pathways offers hope not only to overcome AR resistance but also to broaden treatment options for this challenging form of cancer.

Dr. Moscat emphasized the collaborative efforts behind this study, building on previous findings about PKCl/i's role in cancer progression. The study's co-first authors are postdoctoral researcher Dr. Shankha Chatterjee, instructor Dr. Juan Linares, postdoctoral researcher Dr. Tania Cid-Diaz, and assistant professor of research in pathology and laboratory medicine Dr. Angeles Duran, all members of the Moscat and Diaz-Meco laboratories.
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Researchers develop clinically validated, wearable ultrasound patch for continuous blood pressure monitoring | ScienceDaily
A team of researchers at the University of California San Diego has developed a new and improved wearable ultrasound patch for continuous and noninvasive blood pressure monitoring. Their work marks a major milestone, as the device is the first wearable ultrasound blood pressure sensor to undergo rigorous and comprehensive clinical validation on over 100 patients.


						
The technology, published on Nov. 20 in Nature Biomedical Engineering, has the potential to improve the quality of cardiovascular health monitoring in the clinic and at home.

"Traditional blood pressure measurements with a cuff, which are limited to providing one-time blood pressure values, can miss critical patterns. Our wearable patch offers a continuous stream of blood pressure waveform data, allowing it to reveal detailed trends in blood pressure fluctuations," said study co-first author Sai Zhou, who recently graduated with his Ph.D. in materials science and engineering from the UC San Diego Jacobs School of Engineering.

The patch is a soft and stretchy device, about the size of a postage stamp, that adheres to the skin. When worn on the forearm, it offers precise, real-time readings of blood pressure deep within the body. The patch is made of a silicone elastomer that houses an array of small piezoelectric transducers sandwiched between stretchable copper electrodes. The transducers transmit and receive ultrasound waves that track changes in the diameter of blood vessels, which are then converted into blood pressure values.

Technological improvements to wearable ultrasound

The wearable ultrasound patch builds upon an earlier prototype that was pioneered by the lab of Sheng Xu, a professor in the Aiiso Yufeng Li Family Department of Chemical and Nano Engineering at UC San Diego. Researchers re-engineered the patch with two key improvements to enhance its performance for continuous blood pressure monitoring. First, they packed the piezoelectric transducers closer together, enabling them to provide wider coverage so they could better target smaller arteries such as the brachial and radial arteries, which are more clinically relevant. Second, they added a backing layer to dampen redundant vibrations from the transducers, resulting in improved signal clarity and tracking accuracy of arterial walls.

In tests, the device produced comparable results to a blood pressure cuff and another clinical device called an arterial line, which is a sensor inserted into an artery to continuously monitor blood pressure. While the arterial line is the gold standard for blood pressure measurement in intensive care units and operating rooms, it is highly invasive, limits patient mobility, and can cause pain or discomfort. The patch provides a simpler and more reliable alternative, as shown in validation tests conducted on patients undergoing arterial line procedures in cardiac catheterization laboratories and intensive care units.




Comprehensive clinical validation

Researchers conducted extensive tests to validate the patch's safety and accuracy. A total of 117 subjects participated in studies that evaluated blood pressure across a wide range of activities and settings. In one set of tests, seven participants wore the patch during daily activities such as cycling, raising an arm or leg, performing mental arithmetic, meditating, eating meals and consuming energy drinks. In a larger cohort of 85 subjects, the patch was tested during changes in posture, such as transitioning from sitting to standing. Results from the patch closely matched those from blood pressure cuffs in all tests.

The patch's ability to continuously monitor blood pressure was evaluated in 21 patients in a cardiac catheterization laboratory and four patients who were admitted to the intensive care unit after surgery. Measurements from the patch agreed closely with results from the arterial line, showcasing its potential as a noninvasive alternative.

"A big advance of this work is how thoroughly we validated this technology, thanks to the work of our medical collaborators," said Xu. "Blood pressure can be all over the place depending on factors like white coat syndrome, masked hypertension, daily activities or use of medication, which makes it tricky to get an accurate diagnosis or manage treatment. That's why it was so important for us to test this device in a wide variety of real-world and clinical settings. Many studies on wearable devices skip these steps during development, but we made sure to cover it all."

Next steps

The research team is preparing for large-scale clinical trials and plans to integrate machine learning to further improve the device's capabilities. Efforts are also underway to validate a wireless, battery-powered version for long-term use and seamless integration with existing hospital systems.




Paper: "Clinical validation of a wearable ultrasound blood pressure sensor." Co-authors include Sai Zhou*, Geonho Park*, Katherine Longardner*, Muyang Lin*, Baiyan Qi, Xinyi Yang, Xiaoxiang Gao, Hao Huang, Xiangjun Chen, Yizhou Bian, Hongjie Hu, Ray S. Wu, Wentong Yue, Mohan Li, Chengchengfang Lu, Ruotao Wang, Siyu Qin, Isac Thomas, Benjamin Smarr, Erik B. Kistler, Belal Al Khiami, Irene Litvan and Sheng Xu, UC San Diego; and Esra Tasali and Theodore Karrison, The University of Chicago.

*These authors contributed equally to this work.

This work was supported by a Wellcome Trust Innovator Award (WT215841/Z/19/Z) and the National Institutes of Health (1 R01 EB3346401).

All bio-experiments were conducted in accordance with the ethical guidelines of the National Institutes of Health and with the approval of the Institutional Review Boards of the University of California San Diego.
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Scientists develop breakthrough culture system to unlock secrets of skin microbiome | ScienceDaily
The human skin is home to a wide variety of bacteria. The composition of the community of bacteria -- called the "skin microbiota" -- has serious implications for skin health. A healthy balance between different species of bacteria on the skin often translates to healthy skin. The loss of this balanced skin microbiota can lead to diseases such as atopic dermatitis, acne, and psoriasis. Since the skin microbiota can vary based on various factors such as age, sex, climate, and an individual's occupation understanding its composition is crucial for identifying bacteria that cause skin diseases and targeting them with specialized treatments.


						
Culturing skin microbiota in the lab setting can be challenging due to several reasons such as difficulty in replicating the unique environment of skin and the lack of effective culturing methods. In a recent study that was published in Alternatives to Animal Testing and Experimentation on November 14 2024, researchers addressed the limitations in culturing skin microbiota by developing a novel culture system that facilitates cultivating several skin bacteria species in the lab setting.

"We have developed the first complex culture system that can cultivate multiple indigenous skin bacteria in a balanced state. Detailed analysis of the biology of indigenous skin bacteria, which affect the condition of human skin, is now possible. Going forward, the system can be used in the research and development of cosmetics and drugs for numerous skin diseases" explains Associate Professor Yuuki Furuyama of Tokyo University of Science, the lead researcher in the study.

Since culturing skin microbiota in the lab is challenging, researchers have traditionally used metagenomic analysis to study them -- an approach that involves extracting the combined genome of all bacteria in a community. While metagenomic analysis can offer useful insights, it might not be effective in uncovering interactions between different species. The newly created growth medium called "TUS Skin Bacteria Co-culture (TSBC)" medium can allow researchers to jointly cultivate multiple bacteria and study their interactions. In the study, researchers including Dr. Furuyama, along with Mr. Ikuya Yamamoto and Professor Kouji Kuramochi of Tokyo University of Science, successfully cultivated four skin bacteria namely Staphylococcus epidermidis, Staphylococcus capitis, Cutibacterium acnes, and Corynebacterium tuberculostearicum. They found that the bacterial composition within the lab-grown community was balanced and similar to those found in Japanese skin.

"Research on the indigenous microbiota of the skin has mainly focused on metagenomic analysis, which does not involve culture methods, or on the analysis of individual bacteria in pure culture. However, since multiple bacteria interact with each other in the actual skin environment, we thought that a model culture system that reproduced the interaction relationship was necessary," notes Dr. Furuyama.

The skin microbiota is highly individualized and can vary even across different areas of the same person's skin. Skin properties such as sebum levels, moisture, and dryness all influence the composition of the microbiota. This new co-culture technique opens avenues to study how both internal and external factors, including skincare products, affect the microbiota in various skin locations. In addition, future research can explore how skincare routines impact microbiota across different ethnicities and skin types.

As skin sensitivity and conditions like eczema continue to rise, driven by factors like climate change and environmental stressors, a more holistic understanding of skin microbiota imbalances offers a pathway to new treatments. By targeting the microbiota, researchers can potentially develop tailored, preventive solutions that support healthier, more resilient skin -- improving quality of life for millions around the world.
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Researchers eliminate the gritty mouth feel: How to make it easier to eat fiber-rich foods | ScienceDaily
Fiber is something that most of us get far too little of. To change that, we need to actually enjoy eating it. Food researchers from the University of Copenhagen have now invented a "disguise" that solves the problem of the dry and gritty mouth feel of fibers.


						
Think of how it would be to drink a juice with wheat bran in it -- you may imagine an unpleasant gritty sensation which would make you less prone to enjoy it.

Unfortunately, this feeling is often associated with insoluble dietary fibers. Those are the kind of fibers found in e.g. wheat bran, vegetables, and whole grains. The unfortunate feeling is a problem as the majority of the world's population doesn't consume enough fibers, which are crucial for our bodies. This negatively affects human health in several ways. For example, fibers help prevent cardiovascular diseases, diabetes, and colon cancer. In fact, a lack of fiber intake leads to roughly one million deaths annually.

"If we don't like it, we don't eat it. It's that simple. And no one would enjoy eating grainy flour -- but that's roughly what the sensation of insoluble dietary fibers often produces, especially added to more liquid foods like yogurt, juices and beverages," says Professor Lilia Ahrne of the University of Copenhagen's Department of Food Science.

While insoluble fibers work well in breads, there are many other types of products where this isn't the case. This is due to the dry (similar to the sensation known from red wine and green tea) and grainy-like feeling in the mouth that most people find unappetizing.

"This is why there is such a limited selection of fiber-rich foods and beverages. And that's why it's important to figure out how to incorporate fibers into more foods without causing a bad eating experience. The more variety there is in fiber-rich products, the greater the likelihood that people will increase their fiber intake. And now, we have a potential solution," says Lilia Ahrne.

From rough to velvet 

Ahrne and a team of research colleagues from both Denmark and other countries have developed a way to 'disguise' fibers, by making them -- quite literally -- more palatable.




Inspired by foods like chia seeds, which are naturally enveloped in a soft, gel-like layer, the researchers encapsulated pea cell-wall fibers in a gel that forms a soft coating around the fiber particles.

"The gel coating makes the fibers feel velvety, like cream on the tongue, where you can't feel the individual particles because the gel prevents contact between the particles and the tongue. Since the gel is at least as soft as tongue tissue, it doesn't trigger the sensory receptors, and we don't perceive the gritty texture," explains Gabriele D'Oria, former PhD student at the Department of Food Science, now postdoctoral researcher at INRAE -- Universite Paris-Saclay and first author of the research article on the study.

The gel-coated particles were put to the test with a trained tasting panel, where the results demonstrated that the test subjects perceived up to 52% less fibers, while the gel reduced the sensation of grittiness by 42% and dryness in the mouth by 36%.

"We have now demonstrated that gel coating works. The gel can be refined and adjusted depending on the purpose. And in principle, the method can be used for all types of foods and beverages," says Gabriele D'Oria.

The gel is both flavor- and odor-free and is based on gellan gum, which is produced by bacteria and already deployed in the production of foods for other purposes. Furthermore, the process is also quick and simple.

"In lab trials, it took me seven minutes to produce thousands of coated fiber particles. And this can definitely be upscaled once operating on a larger scale. One could imagine giant silos producing tons of coated fiber particles," says Gabriele D'Oria.




Beneficial for elder health -- and climate

In the long run, the researchers hope that the idea could help solve an increasingly widespread health dilemma:

"We are dealing with a global nutritional issue that will only grow as the world's population ages. Elderly people who consume too little fiber are more prone to, among other things, digestive issues, unintended weight loss and general frailty. Therefore, there will be a need to develop fiber-rich products that people actually want to eat," says Lilia Ahrne.

The researchers believe that it makes sense to use gel coating in liquid foods like juice and drinkable yogurt.

Furthermore, the camouflaged fibers have the potential to become a climate-friendly diet option, as Ahrne points out:

"We are all aware of the need to shift to more plant-based diets. If we can understand how to address the negative experiences of eating dietary fibers, we can better utilize fiber-rich by-products, such as bran from grains, in a sustainable way."
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Tumor cells suffer copper withdrawal | ScienceDaily
While toxic in high concentrations, copper is essential to life as a trace element. Many tumors require significantly more copper than healthy cells for growth -- a possible new point of attack for cancer treatment. In the journal Angewandte Chemie, a research team from the Max Planck Institute for Polymer Research has now introduced a novel method by which copper is effectively removed from tumor cells, killing them.


						
Copper is an essential cofactor for a variety of enzymes that play a role in the growth and development of cells. For example, copper ions are involved in antioxidant defense. Cells very strictly regulate the concentration and availability of copper ions. On the one hand, enough copper ions must be on hand; on the other, the concentration of free copper ions in the cytoplasm must be kept very low to avoid undesired side effects. Extracellular, doubly charged copper ions are reduced to singly charged copper, transported into the cell, stored in pools, and transferred to the biomolecules that require them on demand. To maintain the cellular copper equilibrium (homeostasis), cells have developed clever trafficking systems that use a variety of transporters, ligands, chaperones (proteins that help other complex proteins to fold correctly), and co-chaperones.

Because cancer cells grow and multiply much more rapidly, they have a significantly higher need for copper ions. Restricting their access to copper ions could be a new therapeutic approach. The problem is that it has so far not been possible to develop drugs that bind copper ions with sufficient affinity to "take them away" from copper-binding biomolecules.

In cooperation with the Stanford University School of Medicine (Stanford/CA, USA) and Goethe University Frankfurt/Main (Germany), Tanja Weil, Director of the Max Planck Institute for Polymer Research (Mainz) and her team have now successfully developed such a system. At the heart of their system are the copper-binding domains of the chaperone Atox1. The team attached a component to this peptide that promotes its uptake into tumor cells. An additional component ensures that the individual peptide molecules aggregate into nanofibers once they are inside the tumor cells. In this form, the fiber surfaces have many copper-binding sites in the right spatial orientation to be able to grasp copper ions from three sides with thiol groups (chelate complex). The affinity of these nanofibers for copper is so high that they also grab onto copper ions in the presence of copper-binding biomolecules. This drains the copper pools in the cells and deactivates the biomolecules that require copper. As a consequence, the redox equilibrium of the tumor cell is disturbed, leading to an increase in oxidative stress, which kills the tumor cell. In experiments carried out on cell cultures under special conditions, over 85 % of a breast cancer cell culture died off after 72 hours while no cytotoxicity was observed for a healthy cell culture.

The research team hopes that some years in the future, these fundamental experiments will perhaps result in the development of useful methods for treating cancer.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2024/11/241120122136.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Trial shows alcohol-mimicking medication can give laryngeal dystonia patients back their voice | ScienceDaily
Laryngeal dystonia (LD), a rare neurological disease that significantly impacts a person's ability to speak due to uncontrollable vocal cord spasms, can have a debilitating effect on a person's social life, employment and mental health. Currently, LD is most commonly managed with botulinum neurotoxin (Botox) injections, but this treatment is ineffective for up to 40% of patients who receive it. Now, a study led by researchers from Mass Eye and Ear, a member of the Mass General Brigham healthcare system, shows that an oral medication, sodium oxybate, is more effective than placebo at reducing LD symptoms in patients whose symptoms improve when they consume alcohol.


						
The results from the phase 2b randomized clinical trial, published November 20th in Annals of Neurology, build on more than a decade of research spurred by anecdotal reports from patients with LD who said their symptoms improved after consuming a couple alcoholic drinks. Sodium oxybate is a central nervous system agent that is FDA-approved to treat patients with narcolepsy and sleep disorders. Sodium oxybate mimics some of the effects of alcohol.

In the trial of more than 100 patients, a single dose of sodium oxybate significantly improved symptoms of patients with alcohol-responsive LD without causing serious side effects. The minimum efficacy of the drug was 16% of voice improvement, with the average of 41% in patients with alcohol-responsive LD. Sodium oxybate showed no significant changes from placebo in LD patients whose symptoms do not improve with alcohol.

"We hear many stories of broken lives and careers from patients with laryngeal dystonia and they have been desperate for new treatments. Our trial gives us hope for a new, effective treatment that can be offered to some of these patients," says lead author Kristina Simonyan, MD, PhD, Dr med, vice chair for clinical research in the Department of Otolaryngology-Head and Neck Surgery at Mass Eye and Ear and professor of Otolaryngology-Head and Neck Surgery at Harvard Medical School. "There's a lot of interest from the dystonia community, and we get many calls from patients asking, 'When will this drug be available? How can I have a prescription?'"

Laryngeal dystonia, known previously as spasmodic dysphonia, is a rare condition that affects over 50,000 people in the US and Canada. It is more common in women than men and typically onsets in 40s, often taking a significant toll on their quality of life. Its exact neurological cause is unknown, and patients on average take up to 5.5 years to receive a correct diagnosis. Once diagnosed, treatment options are limited to Botox injections every three-to-four months for life, if effective.

In previous open label trials, Simonyan's team showed that sodium oxybate improves voice symptoms in 82% of patients with alcohol-responsive LD. In their new study, the team wanted to confirm the drug's efficacy in a more rigorous comparison against a placebo using a double-blind randomized clinical trial design.

The investigators enrolled 106 participants with LD, 50 of whom had alcohol-responsive symptoms. Alcohol responsiveness was determined by a standardized alcohol challenge test using a controlled amount of vodka. Participants traveled from across the U.S., the U.K. and Canada to participate in the trial -- testimony to the excitement that this drug offers to the dystonia community. Over the course of two days, each patient received single doses of 1.5g of sodium oxybate or placebo that was matched by its taste, smell, color, and appearance to the drug. The trial was conducted in a double-blind fashion, meaning that neither patient nor clinician knew when they received the active drug. To test the treatment's effectiveness, the team assessed the patients' voice symptoms before the treatment and different intervals after the treatment.




Sodium oxybate was significantly more effective at reducing symptoms than placebo for patients with alcohol-responsive LD but not those whose symptoms do not improve with alcohol. The efficacy of sodium oxybate in alcohol-responsive LD did not differ between patients with various symptom severity (mild to severe) or those who had additional voice symptoms, such as voice tremor.

Voice symptoms in alcohol-responsive LD patients significantly improved about 40 minutes after drug intake, with the benefits lasting up to 5 hours. Though some patients experienced mild and transient side effects such as nausea, dizziness and daytime sleepiness, there were no serious adverse events and no rebound in symptom severity after the drug wore off.

"Our findings suggest that sodium oxybate can be taken on an as-needed basis, such as before work or a social event, so patients can tailor treatment to their own daily needs and get in control of their symptoms," said Simonyan.

Looking ahead, Simonyan's team is planning to conduct a phase 3 multi-site randomized clinical trial to further assess the drug's efficacy and safety in LD patients. Her lab is also leading studies using artificial intelligence to determine which patients might benefit from the treatment as well as alternative treatments for LD patients whose symptoms are not responsive to alcohol.
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Researchers use artificial intelligence to diagnose depression | ScienceDaily
Depression is one of the most common mental illnesses. As many as 280 million people worldwide are affected by this disease, which is why researchers at Kaunas University of Technology (KTU) have developed an artificial intelligence (AI) model that helps to identify depression based on both speech and brain neural activity. This multimodal approach, combining two different data sources, allows a more accurate and objective analysis of a person's emotional state, opening the door to a new phase of depression diagnosis.


						
"Depression is one of the most common mental disorders, with devastating consequences for both the individual and society, so we are developing a new, more objective diagnostic method that could become accessible to everyone in the future," says Rytis Maskeliunas, a professor at KTU and one of the authors of the invention.

Scientists argue that while most diagnostic research for depression has traditionally relied on a single type of data, the new multimodal approach can provide better information about a person's emotional state.

Impressive accuracy using voice and brain activity data

This combination of speech and brain activity data achieved an impressive 97.53 per cent accuracy in diagnosing depression, significantly outperforming alternative methods. "This is because the voice adds data to the study that we cannot yet extract from the brain," explains Maskeliunas.

According to Musyyab Yousufi, KTU PhD student who contributed to the invention, the choice of data was carefully considered: "While it is believed that, facial expressions might reveal more about a person's psychological state, but this is quite easily falsifiable data. We chose voice because it can subtly reveal an emotional state, with the diagnosis affecting the pace of speech, intonation, and overall energy."

In addition, unlike electrical brain activity (EEG) or voice data, the face can directly identify a person's state of severity up to certain extent. "But we cannot violate patients' privacy, and also, collecting and combining data from several sources is more promising for further use," says the professor at KTU Faculty of Informatics (IF).




Maskeliunas emphasises that the used EEG dataset was obtained from the Multimodal Open Dataset for Mental Disorder Analysis (MODMA), as the KTU research group represents computer science and not the medical science field.

MODMA EEG data was collected and recorded for five minutes while participants were awake, at rest, and with their eyes closed. In the audio part of the experiment, the patients participated in a question-and-answer session and several activities focused on reading and describing pictures to capture their natural language and cognitive state.

AI will need to learn how to justify the diagnosis

The collected EEG and audio signals were transformed into spectrograms, allowing the data to be visualised. Special noise filters and pre-processing methods were applied to make the data noise free and comparable, and a modified DenseNet-121 deep-learning model was used to identify signs of depression in the images. Each image reflected signal changes over time. The EEG showed waveforms of brain activity, and the sound showed frequency and intensity distributions.

The model included a custom classification layer trained to split the data into classes of healthy or depressed people. Successful classification was evaluated and then the accuracy of the application was assessed.

In the future, this AI model could speed up the diagnosis of depression, or even make it remote, and reduce the risk of subjective evaluations. This requires further clinical trials and improvements to the programme. However, Maskeliunas adds, that the latter aspect of the research might raise some challenges.




"The main problem with these studies is the lack of data because people tend to remain private about their mental health matters," he says.

Another important aspect mentioned by the professor of the KTU Department of Multimedia Engineering is that the algorithm needs to be improved in such a way that it is not only accurate but also provides information to the medical professional on what led to this diagnostic result. "The algorithm still has to learn how to explain the diagnosis in a comprehensible way," says Maskeliunas.

According to a KTU professor, due to the growing demand for AI solutions that directly affect people in areas such as healthcare, finance, and the legal system, similar requirements are becoming common.

This is why explainable artificial intelligence(XAI), which aims to explain to the user why the model makes certain decisions and to increase their trust in the AI, is now gaining momentum.
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Climate change and air pollution could risk 30 million lives annually by 2100 | ScienceDaily
A new study projects a sharp rise in temperature- and pollution-related mortality, with the impact of temperature surpassing that of pollution for a fifth of the global population.


						
Mortality attributable to air pollution and extreme temperatures is a major concern, and it is expected to heighten in the future. In a new study led by the Max Planck Institute for Chemistry, an international research team found that, under the most probable projection, annual mortality rates linked to air pollution and extreme temperatures could reach 30 million by the end of the century. The research, based on advanced numerical simulations, suggests a concerning trend: pollution-related deaths are expected to increase five-fold, while temperature-related mortality could rise seven-fold, posing a more critical health risk than air pollution for at least 20% of the world's population.

The researchers base their calculations on projections from 2000 to 2090, analyzed in ten-year intervals. "In 2000, around 1.6 million people died each year due to extreme temperatures, both cold and heat. By the end of the century, in the most probable scenario, this figure climbs to 10.8 million, roughly a seven-fold increase. For air pollution, annual deaths in 2000 were about 4.1 million. By the century's close, this number rises to 19.5 million, a five-fold increase," explains Dr. Andrea Pozzer, group leader at the Max Planck Institute for Chemistry in Mainz and adjunct associate professor at The Cyprus Institute in Nicosia, Cyprus.

The study shows significant regional differences in future mortality rates. South and East Asia are expected to face the strongest increases, driven by aging of the population, with air pollution still playing a major role. In contrast, in high-income regions -- such as Western Europe, North America, Australasia, and Asia Pacific -- deaths related to extreme temperatures are expected to surpass those caused by air pollution. In some countries within these regions, such as the United States, England, France, Japan and New Zealand, this shift is already occurring. The disparity is likely to grow, with extreme temperatures becoming a more significant health risk than air pollution also in countries of Central and Eastern Europe (e.g., Poland and Romania) and parts of South America (e.g., Argentina and Chile).

By the end of the century, temperature-related health risks are expected to outweigh those linked to air pollution for a fifth of the world's population, underscoring the urgent need for comprehensive actions to mitigate this growing public health risk.

"Climate change is not just an environmental issue; it is a direct threat to public health," says Andrea Pozzer. "These findings highlight the critical importance of implementing decisive mitigation measures now to prevent future loss of life," adds Jean Sciare, director of the Climate and Atmosphere Research Center (CARE-C) of The Cyprus Institute, key contributor to the study.
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War impacts the function of children's DNA and slows development | ScienceDaily
Children living in war-torn countries not only suffer from poor mental health outcomes, but war may cause adverse biological changes at the DNA level, which could have lifelong health impacts, according to a ground-breaking study from the University of Surrey.


						
In the first study of its kind, the research team collected saliva samples from 1,507 Syrian refugee children, aged 6 to 19, living in informal settlements in Lebanon. They analysed DNA methylation (DNAm), an epigenetic process where chemical tags are added to DNA at various sites in the genome (the complete set of genes). These DNAm changes can turn genes on or off without changing the DNA code.

Questionnaires, completed by both the children and their caregivers, were used to measure exposure to the war-related events experienced by the child.

Surrey -- in collaboration with University College London, Institute for Development, Research, Advocacy and Applied Care, Lebanon, St Georges University Lebanon, and a leading international NGO -- found that children who had been exposed to war events showed DNA m changes at several sites and regions in the genome. Some of these changes were linked to genes involved in critical functions like neurotransmission (how nerve cells communicate) and intracellular transport (how materials move within cells).

These specific changes are not known to be present in other forms of trauma, like poverty or bullying, suggesting that war may trigger unique biological responses in the body.

This research is funded by the National Institutes of Health (NIH).

Professor Michael Pluess, lead author of the study from the School of Psychology at the University of Surrey, said:

"While it's common knowledge that war has an adverse impact on the mental health of children, our study has found evidence of the biological mechanisms underlying this effect. We also found that war is linked to slower epigenetic ageing -- which could mean that war could be impacting the development of children.




"All told, our study paints a clearer picture of the tragic cost of war, beyond the mental stress, for the many millions of children caught in the middle of it."

This paper is part of the BIOPATH study, a cohort study which began in 2017. BIOPATH is the first large-scale study of its kind among refugee children, setting the stage for a deeper understanding of how trauma impacts mental health development.

Additionally, the researchers also looked into how the biological effects of war differ between boys and girls. They found that girls who experienced war events showed more significant DNA m changes than boys, particularly in genes linked to stress response and brain development. While both boys and girls were affected, girls showed a stronger biological response to war exposure, suggesting that they may be more vulnerable to the long-term effects of trauma at a molecular level.

DNA m is a natural process where small chemical groups, called methyl groups, are added to certain parts of our DNA. These groups act like switches, turning genes on or off or adjusting how strongly they are expressed. Importantly, this doesn't change the actual DNA sequence itself.

DNA m plays a key role in normal development and can be influenced by things like diet, stress, and exposure to trauma. When someone experiences extreme events, such as war, it can lead to changes in DNA m, which might affect their long-term physical and mental health. Scientists study these changes to understand how stressful experiences can leave lasting biological marks on the body.

The study has been published in JAMA Psychiatry.
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Stopping severe malaria by harnessing natural human antibodies | ScienceDaily
Malaria, particularly in its severe forms, remains a global health and economic burden. It causes the deaths of more than 600,000 people every year -- most of them African children under five. In a new study, published in the journal Nature, researchers from EMBL Barcelona, the University of Texas, the University of Copenhagen, and The Scripps Research Institute have discovered human antibodies that can recognise and target some of the proteins that cause severe malaria. This breakthrough could pave the way for future vaccines or anti-malaria treatments.


						
Severe malaria is caused by the parasite Plasmodium falciparum, which infects and modifies red blood cells. These modifications can make the red blood cells stick to the walls of tiny blood vessels in the brain. This results in impaired blood flow and blockage of small blood vessels, which causes brain swelling and can develop into cerebral malaria.

The blockage of blood flow is primarily driven by a family of about 60 virulent proteins, called PfEMP1, present on the surface of infected red blood cells. Some types of PfEMP1 proteins can attach to another human protein called EPCR on the surface of cells lining blood vessels. This interaction damages blood vessels and is closely linked to the development of life-threatening complications.

The researchers knew that when children in Africa grow older, they progressively develop immunity, and teenagers and adults rarely suffer from lethal disease complications. This protection was thought to be mediated by antibodies that target PfEMP1.

PfEMP1 is a highly variable protein and has long been considered a technically difficult vaccine target. A long-standing question therefore has been whether the immune system can generate antibodies -- proteins that recognise and neutralise specific pathogens -- that can target the wide variety of PfEMP1 types in circulation.

"We were hesitant whether we could identify a single antibody that could recognise them all, " said Maria Bernabeu, co-senior author of the paper and Group Leader at EMBL Barcelona, "And it turned out that our improved immunological screening methods developed at University of Texas quickly identified two examples of human antibodies broadly effective against different versions of the PfEMP1 protein. They both targeted a part of the protein known as CIDRa1 which interacts with the EPCR receptor."

The team then needed to test if those antibodies could also successfully block EPCR binding in living blood vessels. In most diseases, this could have been tested in animal models. However, for malaria, this is not possible because the virulent proteins of the parasites that infect mice are very different from their human counterparts.




The researchers came up with an innovative approach to overcome this challenge. They developed a way to grow a network of human blood vessels in the laboratory and to pass human blood infected with live parasites through the vessels, thereby reconstructing the disease in a dish. These experiments demonstrated that the antibodies were able to prevent the infected cells from accumulating, suggesting they might help stop the blockage that leads to severe malaria symptoms.

"We used our organ-on-a-chip technology to recreate brain microvessels in 3D, which we then infected with malaria parasites," said Viola Introini, Marie-Sk?odowska Curie postdoctoral fellow in Maria Bernabeu's Group at EMBL Barcelona and co-first author of the work. "We introduced the two antibodies into the vasculature and were impressed at how well they prevented infected blood cells from sticking to the vessels. It was striking to see inhibition readily apparent by eye."

Structural and immunology analysis by collaborators at the University of Copenhagen and The Scripps Research Institute revealed that these antibodies prevent parasite binding by a similar mechanism -- recognising three highly conserved amino acids on CIDRa1. These broadly reactive antibodies likely represent a common mechanism of acquired immunity to severe malaria and offer novel insights for the design of a PfEMP1-based vaccine or treatment targeting severe malaria.

"This study opens the door to targeting new ways of protecting people from severe malaria, like a vaccine or other treatments," said Bernabeu. "This is thanks to the international and interdisciplinary collaboration that is key to understanding diseases like malaria. Our collaborators are from across the globe, studying malaria from different angles. We have to continue working together to tackle big challenges like this one."

She added: "At EMBL Barcelona, we believe that tissue engineering and growing organs-on-a-chip allow us to study diseases with much more complexity and detail, as well as provide useful platforms for screening vaccine candidates."
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Probiotic delivers anticancer drug to the gut | ScienceDaily
Immunotherapy is a promising treatment that recruits the immune system to help fight cancer, but it has had limited success in gastrointestinal cancers. Now, researchers at Washington University School of Medicine in St. Louis have engineered a probiotic that delivers immunotherapy directly to the gut to shrink tumors in mice, offering a potentially promising oral drug for hard-to-reach cancers.


						
The probiotic cancer treatment, described Nov. 20 in the journal Cell Chemical Biology, establishes a customizable drug delivery system that can be modified to potentially treat other gut diseases.

"Gastrointestinal cancers are difficult to treat, in part because of their location," said Gautam Dantas, PhD, the study's senior author and the Conan Professor of Laboratory and Genomic Medicine in the Department of Pathology & Immunology at WashU Medicine. "We have engineered a yeast-based probiotic that delivers immunotherapy directly to the tumor site. Our hope is that one day the probiotic could be added to the arsenal of therapies to help shrink tumors in people."

Gastrointestinal cancers, including stomach, liver, esophageal, pancreatic and colorectal cancers, represent more than one-quarter of all cancers. More than 5 million people are living with such cancers -- a number that is growing -- and 3.7 million die worldwide each year. Late-stage detection, due in part by anatomical challenges that hinder imaging and sampling of the long and complex gastrointestinal system composed of various organs and tissues, has contributed to the high mortality rate. Patients may require a combination therapy regime, including surgery, chemotherapy, radiation therapy and immunotherapy, among others.

Although immunotherapy drugs for gastrointestinal cancers are available, they are delivered intravenously and often exhibit limited effectiveness. Safe doses of immunotherapy may not be sufficient to reach the tumor site and be effective, Dantas explained. Oral immunotherapy drugs could directly target hard-to-reach gastrointestinal cancers, but such protein-based treatments degrade in the gut's harsh environment before reaching the tumors. Probiotics -- bacteria and yeast -- can withstand stomach acid and digesting enzymes, offering a potentially promising strategy for safely transporting protein-based drugs that otherwise would get chewed up.

Co-first author Olivia Rebeck, who conducted the experiments when she was a graduate student in the Dantas lab with postdoctoral scholars Miranda Wallace, PhD, and Jerome Prusa, PhD, used a yeast strain to deliver immunotherapy to the gut. The yeast -- Saccharomyces cerevisiae var. boulardii -- is a commonly used and safe probiotic. Unlike bacteria, the microorganism is less likely to exchange genetic material with other microbes and doesn't take up residence in the gastrointestinal tract where it could potentially disrupt microbial communities. Its natural anticancer properties, found to inhibit some types of cancer cells in a dish, potentially offer an additional benefit.

The researchers engineered yeast to act as single-celled drug factories and produce immune checkpoint inhibitors -- anticancer drugs that alert immune cells to the presence of cancer cells. Tumors sabotage the process that the body's healthy cells use to avoid immune recognition and subsequent attack, allowing cancer to hide from the immune system. The researchers found the yeast-based probiotic made and secreted the drug that releases the brake on the immune system, allowing it to fight tumors.

The researchers gave mice with colorectal cancer the drug-making probiotic or an intravenous injection of the immunotherapy drug. They found fewer tumors in mice receiving the probiotic compared with mice given immunotherapy drugs systemically.

The researchers have filed two patents -- with help from the Office of Technology Management at WashU -- related to the engineered probiotic.

Using yeast as a delivery system can be adapted for other gastrointestinal diseases. The researchers are currently working on modifying the system to help combat Clostridioides difficile, commonly referred to as C. diff, a bacterium that can cause diarrhea and colitis, among other symptoms. Delivering therapies that directly target the bug or its toxins could potentially replace the need for antibiotics that also harm beneficial gut microbes.
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R sounds are rough, and L sounds are smooth, according to cross-cultural study | ScienceDaily
People around the world associate a trilled R sound with a rough texture and a jagged shape, and an L sound with smooth texture and a flat shape, according to the findings of a new study. Researchers believe this association may be more universal than the famous bouba/kiki effect.


						
New research from the University of Birmingham (UK), published today (20th Nov) in the Journal of the Acoustical Society of America, has found one of the strongest cases ever documented of "sound symbolism" -- a direct link between speech sounds and meaning.

Marcus Perlman, Associate Professor in Linguistics and Communication at the University of Birmingham said: "Our research shows that speech sounds have texture and shape to them. In a previous study, we found that across languages, R sounds are more common in adjectives describing rough as opposed to smooth surfaces. This could be due to a kind of iconicity -- a resemblance between the sound of the word and the texture to which it refers. In this study, we wanted to see if there was a perceptual connection between the trilled R sound and roughness.

"The most famous example of sound symbolism in spoken language is the bouba/kiki effect, where nonsense words like 'bouba' are matched to round shapes, as opposed to words like 'kiki', which are matched to angular shapes. In a comparable experiment, we previously demonstrated the bouba/kiki effect with speakers of different languages, but the R/L effect appears much stronger and more consistent across cultures. These kinds of cross-modal correspondences might have influenced the evolution of spoken languages, shaping the words we use to talk about texture and shape."

From Albanian to Zulu

The researchers conducted their study through online and field experiments involving 1030 adults who spoke a total of 28 different languages, including Zulu, Albanian, Danish, English, Greek, Italian, Farsi, Spanish, Russian, Japanese, Korean, Mandarin Chinese, Thai, Daakie and Palikur. Participants were presented with images of two lines -- one jagged and one straight -- and were asked to imagine running their fingers along each. They were then played a recording of a speaker producing a trilled R (a rolled "R" sound, like in Spanish) and an L-sound and matched each sound to one of the lines.

The research showed that the great majority of participants displayed a strong tendency to match R with the jagged line and L with the straight line, regardless of which was presented first. The pattern was strongest for matching the trilled R to the jagged line (94% on independent trials), but it was also very strong for matching L to the straight line (84% on independent trials). Speakers of languages including Estonian and Finnish had the highest match rate of 100%, with the lowest at 70% for speakers of languages including Albanian and Mandarin Chinese.




The trilled R connection to roughness appeared across speakers of all languages regardless of whether the sound was used in that language or not. For example, speakers of Palikur, a language that is completely lacking in a trilled R, performed matching at 100%. Together with the evidence from languages which do not regularly use the trill, such as Mandarin Chinese and Japanese, this shows that even when speakers cannot produce sound, they still perceive it to be rough and jagged.

Near-universal link between speech and texture

The results are the strongest case ever documented of an iconic correspondence between speech sounds and properties related to our senses of touch and vision.

Bodo Winter, Professor of Linguistics at the University of Birmingham commented: "Overall the findings from our experiments are even more consistent than in the cross-cultural investigation of the bouba/kiki effect. Nearly all participants in our study thought R is rougher than L, about 15% more than for the bouba/kiki effect. This pattern was exceptionless across cultures: every single language group showed the same association. This is different from bouba/kiki, which doesn't work in some languages. It seems that the connection between R/L and roughness/smoothness may be one of the most cross-culturally robust cases of sound symbolism documented to date."

The researchers also found that, while there was an overall high average match rate across languages, participants whose native language primarily uses the alveolar trill R had a slightly lower proportion of correct matches (86.6%) compared to those whose native language does not use this sound as the primary variant (89.8%). This suggests that the conventional use of the sound diminishes its iconic power.

Dr Perlman concluded: "The trilled R is among the most fascinating of speech sounds. It is notoriously difficult for speakers to produce, and some languages even have a word for people who cannot ever learn to produce this sound ("Erre moscia" in Italian). And yet trilled Rs are surprisingly common across languages. It's a mystery why such a difficult sound would be so prevalent. We think the iconicity of R has something to do with it. The sound can convey such a strong sense of texture and shape, and it has this extraordinary expressive value that drives people to use the sound even when it's relatively hard to articulate. Also, it's a very exciting sound and a lot of fun to produce!"
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Healthy women have cells that resemble breast cancer | ScienceDaily
A new study from researchers at The University of Texas MD Anderson Cancer Center finds that, in healthy women, some breast cells that otherwise appear normal may contain chromosome abnormalities typically associated with invasive breast cancer. The findings question conventional thinking on the genetic origins of breast cancer, which could influence early cancer detection methods.


						
The study, published today in Nature, discovered that at least 3% of normal cells from breast tissue in 49 healthy women contain a gain or loss of chromosomes, a condition known as aneuploidy, and that they expand and accumulate with age. This poses questions for our understanding of "normal" tissues, according to principal investigator Nicholas Navin, Ph.D., chair of Systems Biology.

As researchers continue to develop earlier detection methods using molecular diagnostics along with ductal carcinoma in situ (DCIS) and biopsies, these findings pose a challenge and highlight the potential risk of identifying false positives, as the cells can mistakenly be confused with invasive breast cancer.

"A cancer researcher or oncologist seeing the genomic picture of these normal breast tissue cells would classify them as invasive breast cancer," Navin said. "We've always been taught that normal cells have 23 pairs of chromosomes, but that appears to be inaccurate because every healthy woman that we analyzed in our study had irregularities, bringing up the very provocative question about when cancer actually occurs."

The study builds upon Navin's previous work on the Human Breast Cell Atlas, which profiled over 714,000 cells to generate a comprehensive genetic map of normal breast tissue at the cellular level.

For the current study, researchers examined samples from 49 healthy women without known disease who were undergoing breast reduction surgery. They investigated chromosomal copy number changes in normal breast tissues compared to clinical breast cancer data.

Using single-cell sequencing and spatial mapping, the researchers specifically investigated breast epithelial cells. Navin points out that epithelial cells, which line and cover the inside and outside of the body, are the cells that are believed to give rise to cancer.




The researchers reported that a median of 3.19% of the epithelial cells in these normal breast tissues were aneuploid and over 82.67% had expanded copy number changes commonly found in invasive breast cancers. Interestingly, a woman's age correlated significantly with the frequency of aneuploid cells and number of copy number changes, with older women accumulating more of these cellular changes.

The most frequent changes were additional copies of chromosome 1q and losses of chromosomes 10q,16q and 22, commonly found in invasive breast cancers. Previous studies have identified specific genes in these regions that also are associated with breast cancer, according to Navin.

The data reveal that these aneuploid cells represent both of the known cell lineages of the mammary gland, which have distinct gene signatures that can either be positive or negative for estrogen receptors (ERs). One lineage had copy number changes similar to ER-positive breast cancers, while the other appeared to have events consistent with ER-negative breast cancers, highlighting their potentially different origins.

Navin notes that this is a report about rare aneuploid cells found in the normal population and that further longitudinal studies are needed to identify which potential risk factors, if any, may lead to these cells becoming cancerous. Additionally, epithelial cells are found in many body systems, highlighting the possibility that these findings can translate to other organs.

"It just shows that our bodies are imperfect in some ways, and we can generate these types of cells over our lifetime," Navin said. "This has pretty big implications not just for the field of breast cancer, but potentially for multiple cancer types. This doesn't necessarily mean that everyone is walking around with precancer, but we need to think about ways to set up larger studies to understand the implications for developing cancer."

This research was supported by the National Cancer Institute (RO1CA240526, RO1CA236864, 1R01CA234496, F30CA243419), the Cancer Prevention and Research Institute of Texas (CPRIT) Single Cell Genomics Center (RP180684), the American Cancer Society and the Rosalie B. Hite Fund for Cancer Research Fellowship.
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Cancer-like mutations in healthy cells point to origins of breast cancer | ScienceDaily
Researchers at the University of British Columbia (UBC), BC Cancer, Harvard Medical School and Memorial Sloan Kettering Cancer Center (MSK) have pinpointed what could be the early genetic origins of breast cancer -- cancer-like mutations appearing in the cells of healthy women.


						
In a new study, the international collaborators analyzed the genomes of more than 48,000 individual breast cells from women without cancer, using novel techniques for decoding the genes of single cells. While the vast majority of cells appeared normal, nearly all of the women harboured a small number of breast cells -- about 3 per cent -- that carried genetic alterations commonly associated with cancer.

The findings, published today in Nature Genetics, suggest that these rare genetic anomalies may represent some of the earliest steps in a series of events that could culminate in breast cancer development.

"It's striking to see cancer-like mutations happening silently and at low levels in the cells of perfectly healthy women," said lead senior author Dr. Samuel Aparicio, a professor of pathology and laboratory medicine at UBC's faculty of medicine, distinguished scientist at BC Cancer, and Canada Research Chair in Molecular Oncology. "While harmless on their own, these changes could be the basic building blocks of breast cancer. With further research into how these mutations arise and accumulate, we could potentially develop new and lifesaving preventive strategies, therapeutic approaches, and routes for early detection."

The mutations, known as copy number alterations, involve the duplication or loss of large segments of DNA. In most cases, the body's natural DNA repair mechanisms correct these changes. However, if the body fails to detect these changes or to initiate repair, the mutations could accumulate and over time lead to cancer.

For the study, the researchers sought to understand the prevalence of copy number alterations in normal tissue. They examined tens of thousands of breast cells from 28 women using an advanced single cell gene sequencing technology developed by researchers from UBC and BC Cancer, known as DLP+.

While genetic alterations were detected at very low levels in most of the women studied, they were only detected in the luminal cells that line the lobules and ducts where milk flows through the breast, and not in the related contractile cells.




"Since luminal cells are believed to be the cells of origin of all of the major types of breast cancer, the fact that these genetic alterations specifically accumulate in luminal cells provides additional support for the hypothesis that these alterations may prime or predispose these cells to cancer development," said co-senior author Dr. Joan Brugge, professor of cell biology at Harvard Medical School. "This study is an important step on our collective quest as scientists to understand the earliest events in breast cancer development. These insights can inform our efforts to design new, more effective prevention and monitoring strategies for those at high risk for cancer."

The majority of mutated cells contained only one or two copy number alterations, and it's known that it takes multiple mutations to form a cancer. However, in some women carrying high-risk genetic variants of BRCA1 and BRCA2, the researchers observed a few "extreme" examples of cells harbouring six or more of these large genetic changes.

These extreme cells may represent a step further down the line in the cancer development process, suggesting a potential progression pathway from normal cells to cancer-like cells in high-risk individuals.

"To study this phenomenon, we used a method originally developed to study genome instability in cancer, providing a comprehensive view of copy number alterations at the single-cell level," says Dr. Sohrab Shah, the Nicholls-Biondi Chair in Computational Oncology and Chief of Computational Oncology at MSK. "Our computational approaches further allowed us to identify and analyze these rare events that are not visible with standard sequencing assays."

The researchers say the study raises important new questions about the nature of breast cancer development, including how mutations accumulate and over what timescale, and why the mutations only occur in luminal cells. It also suggests that examining copy number alterations in other organs could reveal how other forms of cancer develop and progress, and the risk-factors underlying them.

"Answering these questions could help further our understanding of cancer risk and how to better detect and manage cancer in people at high risk," says Dr. Aparicio.

The study's first authors include Vinci Au, who led the single cell genome sequencing in the Aparicio Lab, Dr. Michael Oliphant, who led the cell isolation in the Brugge Lab, and Dr. Marc Williams, who led the computational genome analysis in the Shah Lab.

The study was supported by the Gray Foundation, the US National Cancer Institute, the BC Cancer Foundation, and the Halvorsen Center for Computational Oncology.
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Preterm birth associated with increased mortality risk into adulthood | ScienceDaily
According to a new study from researchers at Wake Forest University School of Medicine and The Hospital for Sick Children (SickKids) in Toronto, being born preterm is associated with an increased risk of death from birth until the third and fourth decades of life.


						
The study appears online today in JAMA Network Open.

About 10% of all births worldwide are classified as preterm, which occurs when a baby is born before 37 weeks gestation. Globally, preterm birth is the leading cause of infant mortality and the second leading cause of death for children under the age of 5.

"Understanding the long-term effects of preterm birth can help us develop preventative strategies and identify interventions to improve the health of individuals who are born preterm," said Asma M. Ahmed, M.D., Ph.D., assistant professor of epidemiology and prevention at Wake Forest University School of Medicine, former post-doctoral fellow at SickKids, and the study's lead author.

Ahmed said while the majority of people who are born preterm survive into adulthood, there's growing evidence that highlights an increased risk of death throughout life.

"We wanted to know whether people born prematurely have a higher risk of short-term and long-term mortality compared to individuals who were born full term," Ahmed said.

In the first known population-based study of preterm birth in North America, Ahmed and team analyzed a cohort of nearly 5 million live births in Canada of which 6.9% were preterm. The participants were born between 1983 and 1996, and were tracked through 2019, providing a follow-up period ranging from 23 to 36 years.




The preterm births were categorized into gestational age subcategories: 24-27 weeks, 28-31 weeks, 32-33 weeks and 34-36 weeks and compared with the full-term births, 37-41 weeks.

The researchers found that preterm birth is associated with increased risk of death across all age groups up to the age of 36 years, with the highest risks occurring from birth to infancy, 0-11 months, and early childhood, 1-5 years.

"We also found that the risk of mortality is higher with a lower gestational age at birth, with those born before 28 weeks facing the highest risks," Ahmed said.

The study also identified increased risks of mortality associated with several causes such as respiratory, circulatory and digestive system disorders; nervous system, endocrine and infectious diseases; cancers; and congenital malformations.

"These findings suggest that preterm birth should be recognized as a significant risk factor for mortality," Ahmed said. "The risk remains until the third and fourth decades of life. While clinical care during the neonatal period is critical, long-term follow-up care and monitoring for people born preterm is crucial to help mitigate the risks."

Ahmed said additional research is needed in other populations, especially in low-income and middle-income countries where preterm birth rates are highest. She also highlighted the importance of research that identifies underlying factors contributing to the increased mortality risk after preterm birth.

The study was supported by the Canadian Institutes of Health Research grant No. 438541.
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Brain-based visual impairment in children | ScienceDaily
Experts convened by the National Institutes of Health (NIH) have identified five elements of a brain-based condition that has emerged as a leading cause of vision impairment starting in childhood in the United States and other industrialized nations. Known as cerebral (or cortical) visual impairment (CVI), some estimates suggest that at least 3% of primary school children exhibit CVI-related visual problems, which vary, but may include difficulty visually searching for an object or person or understanding a scene involving complex motion. Their report, based on evidence and expert opinion, was published today in Ophthalmology.


						
"Lack of awareness about CVI is a large factor leading to it to be misdiagnosed or undiagnosed, which can mean years of frustration for children and parents who are unaware of an underlying vision issue and don't receive help for it," said report co-author, Lotfi B. Merabet, O.D., Ph.D., associate professor of ophthalmology, Massachusetts Eye and Ear and Harvard Medical School, Boston.

"Clarifying the factors for suspecting CVI should help build awareness and help eye care providers identify children for further assessment so they can benefit from rehabilitation and accommodation strategies as early as possible," said report co-author, Melinda Y. Chang, M.D., assistant professor of clinical ophthalmology at the University of Southern California, Los Angeles.

Experts report that the five elements of CVI are:
    	Brain Involvement: CVI encompasses a spectrum of visual impairments that involve an underlying brain abnormality affecting the development of visual pathways (the brain's neural connections that process vision). In all people with CVI, these visual pathway abnormalities result in some degree of functional vision impairment, which interferes with how a person is able to use their vision for everyday activities.
    	Visual dysfunction greater than expected based on eye exam: People with CVI may have a co-existing problem with their eyes. When the visual dysfunction is based primarily on a visual processing problem in the brain and cannot be explained by the ocular problem, CVI should be diagnosed.
    	Types of visual deficits: CVI-related visual dysfunction can manifest as lower-order and higher-order visual deficits. Examples of lower-order deficits include impaired visual acuity (not seeing an eye chart clearly), reduced contrast sensitivity and reduced visual field (the scope of one's vision). Higher-order deficits can include difficulty with face and object recognition, lessened ability to visually search for something or someone, difficulty with spatial orientation or complex motion perception, and seeing more than one object at a time.
    	Distinguishing overlapping neurological disorders: While CVI can co-occur with other neurodevelopmental disorders, it is not primarily a disorder of language, learning, or social communication. Cerebral palsy is common among individuals with CVI, and autism and dyslexia can have overlapping manifestations with CVI. As a result, CVI is prone to misdiagnosis and underdiagnosis in children with other concurrent neurodevelopmental disorders.
    	CVI is easily missed: The underlying neurological abnormality of a child's developing brain may go unrecognized or undiagnosed until later in life when the individual is able to recognize and express their functional vision deficits. Screening for CVI should be considered in individuals who are at high risk of having had a neurological injury, such as infants born prematurely with periventricular leukomalacia, an abnormality of the brain's ventricles found on imaging. However, current imaging technology is often not sufficient to diagnose CVI.

The CVI definition report is based on a workshop hosted by the NEI in partnership with the Eunice Kennedy Shriver National Institute of Child Health and Human Development (NICHD) and the National Institute of Neurological Disorders and Stroke (NINDS).
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Cardiovascular drugs may reduce dementia risk | ScienceDaily
Common cardiovascular drugs are linked to a lower risk of dementia in older age, according to a new study from Karolinska Institutet published in Alzheimer's & Dementia: The Journal of the Alzheimer's Association.


						
Cardiovascular disease and dementia are major public health challenges that cause a significant burden on both healthcare and society. A new study from Karolinska Institutet in Sweden shows that long-term use of common cardiovascular drugs is associated with lower risk of dementia later in life.

"We can see a clear link between long-term use -- five years or more -- of these drugs and reduced risk of dementia in older age," says Mozhu Ding, assistant professor at the Institute of Environmental Medicine, Karolinska Institutet, and one of the lead authors of the paper.

The researchers used Swedish national registers. Around 88,000 people over the age of 70 who were diagnosed with dementia between 2011 and 2016 were included in the study, as well as 880,000 controls. Information on cardiovascular medicines was obtained from the Swedish Prescribed Drug Register.

The results show that long-term use of antihypertensive drugs, cholesterol-lowering drugs, diuretics and blood-thinning drugs is associated with between 4 and 25 percent lower risk of dementia. Combinations of the drugs had stronger protective effects than if they were used alone.

"Previous studies have focused on individual drugs and specific patient groups but in this study, we take a broader approach," says Alexandra Wennberg, affiliated researcher at the Institute of Environmental Medicine and the other lead author of the paper.

The researchers also found that, on the contrary, the use of antiplatelet drugs may be linked to a higher risk of dementia. Antiplatelet drugs are medicines used to prevent strokes and stop platelets from clumping together. One possible explanation is that these drugs increase the risk of microbleeds in the brain, which are associated with cognitive decline.




The study is an important piece of the puzzle for finding new treatments for dementia, according to the researchers.

"We currently have no cure for dementia, so it's important to find preventive measures," says Alexandra Wennberg.

The researchers stress the importance of further studies, especially randomised controlled clinical trials, to better understand the mechanisms behind the findings. Among other things, they will continue to study how diet and lifestyle, in addition to drug treatment for cardiovascular disease, affect the risk of developing dementia.

The research was carried out by Karolinska Institutet and Lund University with research funding from Karolinska Institutet. Alexandra Wennberg has received funding from Janssen Phamaceutica NV for an unrelated project. No other potential conflicts of interest are disclosed.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2024/11/241119181656.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



HIV latency reversing properties in African plant | ScienceDaily
A collaboration between The Wistar Institute and the University of Buea in Cameroon has uncovered the mechanisms for a medicinal plant with anti-HIV potential in Croton oligandrus Pierre & Hutch, a species of African tree that has been used in traditional healing in Cameroon to treat a variety of diseases and conditions including cancers and diabetes.


						
The research team -- a collaboration between Fidele Ntie-Kang, Ph.D., an Associate Professor of Pharmaceutical Sciences at the University of Buea and the Director of the University of Buea Centre for Drug Discovery, and Ian Tietjen, Ph.D., Assistant Professor and Education Director of Global Studies & Partnerships at The Wistar Institute's Hubert J.P. Schoemaker Education and Training Center -- published their findings in the Journal of Experimental Pharmacology in their paper, "Croton oligandrus Pierre & Hutch (Euphorbiaceae) extracts and isolated compounds reverse HIV-1 latency."

This research is one of several discoveries on African chemical compounds that came from the collaboration between Wistar and the University of Buea Centre for Drug Discovery, which began in 2021. In addition to helping to advance HIV cure research in Cameroon, this collaboration also provided an opportunity for lead author Chantal Emade Nkwelle to travel from Cameroon to work at Wistar for five months, learn many of Wistar's laboratory techniques on HIV research, and transfer them back to the University of Buea.

"This work demonstrates the value of global partnerships to the search for an HIV cure," said Luis Montaner, D.V.M., D.Phil., Wistar Executive Vice President and director of the HIV Cure and Viral Diseases Center, who leads Wistar's HIV research efforts and served as a co-author on the paper. "An effective cure will need to reach people around the world, and by leveraging traditional African ethnomedicine, we're making progress toward a cure with accessibility in mind."

Even though HIV can be managed effectively throughout the world with antiretroviral therapy, or ART, the disease still doesn't have an accessible cure. Even with lifelong ART treatment, the virus remains latent in reservoirs throughout the body that can reactivate at any time, and over the long-term, these reservoirs can contribute to chronic inflammation and comorbidities.

To address the need for HIV cure strategies in Sub-Saharan Africa, Wistar researchers joined forces with the team at The University of Buea in Cameroon to assess the activities of C. oligandrus chemical extracts on HIV latency.

"This Croton species was chosen for study because it has a long history, along with related African plants, of use in ethnomedicine. For thousands of years, people in Cameroon and neighboring countries have relied on traditional, plant-based medicine from healers to treat a variety of illnesses, from cancer to diabetes and, more recently, even HIV. Our collaboration with the Wistar Institute over and above scientific discovery has also provided us with human development capacity building," says Dr. Ntie-Kang.




Building on work from similar species of plants used in African ethnomedicine, the research team investigated whether the medicinally active compounds in C. oligandrus could be latency-reversing agents, or LRAs, substances that reactivate latent HIV. LRAs are a critical component of HIV cure research due to their role in what is called "kick and kill," the idea that HIV can be reawakened and actively targeted to eliminate the viral reservoir.

By isolating compounds from dried powder from the plant's bark, Drs. Tietjen, Ntie-Kang, and their teams were able to run assays designed to test whether the compounds reversed HIV latency in vitro -- a hypothesis that was confirmed for four out of six isolated compounds. Notably, some of these compounds synergized -- that is, achieved "greater than the sum of its parts" latency reversal -- when administered with preexisting LRA compounds.

"Our work shows that there's reason to be hopeful about C. oligandrus's potential in aiding in the HIV cure effort," said Dr. Tietjen, the corresponding author on the paper from Wistar. "Forcing HIV out of hiding so that researchers can kill the virus is a challenge, so identifying an LRA compound that synergizes with other LRAs to improve their strength is a victory -- especially given its discovery in a part of the world where HIV cure research will make such a large impact. We are also demonstrating the importance and value of traditional knowledge that local healers have used for generations, so it's vitally important to respect and support this knowledge. We look forward to learning more about how compounds from this plant can aid in the HIV cure research efforts in Cameroon and worldwide."

According to Ms. Chantal Emade Nkwelle, the visit to the Wistar Institute was a unique opportunity to conduct research in state-of-the-art partner laboratories and generate publishable results that will contribute towards her PhD, with all living costs covered through the Calestous Juma Science Leadership Fellowship awarded to Dr. Ntie-Kang and thirteen other African scientists by the Bill & Melinda Gates Foundation.

The study also featured work from trainees in the Biomedical Technician Training (BTT) Program and students in the Research Experience for Undergraduates (REU), who participated in cytokine ELISA experiments as part of Wistar's dedication to providing trainees with research-driven scientific experience.
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Changing the definition of cerebral palsy | ScienceDaily
In the United States, there are currently more adults living with cerebral palsy than children.


						
Despite this, the Centers for Disease Control and Prevention still label cerebral palsy as "the most common motor disability in childhood."

This definition not only ignores cerebral palsy as a lifelong condition but contributes to a lopsided research focus directed only at pediatric care and not care into adulthood and across the lifespan, experts say.

University of Michigan Health's Mark Peterson, Ph.D., M.S., FACSM, a professor of physical medicine and rehabilitation, has been working to make sure the definition of cerebral palsy is changed so that as more children with cerebral palsy grow to be adults, their care can continue to be consistent.

In a perspective piece published in the New England Journal of Medicine, Peterson lays out the rationale behind this paradigm shift.

Discrepancies in care for cerebral palsy

Adults with cerebral palsy face large gaps in care when they move away from pediatrics, and it's often described as "falling off a cliff."

Since cerebral palsy has historically been classified as a pediatric condition, those with cerebral palsy find that there's a lack of knowledge about how to treat the factors that come with their condition as they age.




"The vast difference in care can leave many adults with cerebral palsy with low confidence that they will be able to receive the care they need or have their concerns heard," said Peterson.

"As pediatric patients, many living with cerebral palsy may find themselves feeling confident that their questions would have answers and their care needs, such as physical therapy, would always be covered by insurance. When their care transitions to adult providers, many find that their insurance no longer covers their needs, and their providers are unable to answer questions about aspects of their condition that are changing as they age."

Common risks for adults with cerebral palsy can include the early onset of secondary conditions such as osteoporosis, hypertension, diabetes and psychiatric disorders.

Peterson explains it's important to address these comorbidities to ensure patients receive proper treatment.

Most standards of care for adults with cerebral palsy are carried over from pediatrics, says Peterson, focusing on individual body parts and addressing issues such as spasticity, joint contractures, pain and musculoskeletal disorders, leaving no standard of care for adults.

"This means that people with cerebral palsy may develop other noncommunicable diseases in early adulthood that can contribute to accelerated aging and premature death," said Peterson.




Creating a new definition for cerebral palsy

As more children with cerebral palsy grow up to become adults, groups like the Cerebral Palsy Foundation, the Weinberg Family Cerebral Palsy Center, the Cerebral Palsy Research Network and the Cerebral Palsy Alliance Research Foundation have adopted a new definition for cerebral palsy that they hope becomes widely used and accepted.

The new definition defines cerebral palsy as "the most common lifelong physical disability" people can face.

"This new definition acknowledges that cerebral palsy is lifelong and doesn't end after childhood," said Peterson.

"Robust operational definitions with language like this help drive accurate research about the correct subject group. There is research needed specifically about adults with cerebral palsy and the impact that this lifelong condition has. Having a more accurate definition helps guide that research."

Adding that there are unique physical challenges impacting those with cerebral palsy as they age creates opportunities for considering it, and other childhood-onset neurodevelopmental conditions, in studies that focus on adults and include adults with cerebral palsy that may otherwise be excluded.

"Being able to have adults with cerebral palsy participate in more clinical research will contribute immensely to our understanding of the natural history of cerebral palsy as people age," said Peterson.

"This can range from cerebral palsy specific studies to any study that involves neurodevelopmental conditions. The information that is gathered will help improve the care adults with cerebral palsy receive and better tailor their treatments."

Clear definitions about cerebral palsy and its lifelong impact also play a crucial role in public health surveillance.

For instance, a proper operational definition from the National Institutes of Health can enable more accurate national surveillance and coordinated responses to health threats by being more specific about how the threat will impact those with cerebral palsy.

These definitions can also inform policy decisions regarding resource allocation, reimbursement, and quality-improvement initiatives, shaping the delivery of healthcare services.

As adults with cerebral palsy age, Peterson explains that many age out of the resources they had covered before when being seen in pediatrics.

Reframing the definition could also help adjust the policies that support and cover care for adults with the disease.

The NIH has reported, roughly, a15% increase in cerebral palsy-related funding since 2017, yet funding for life-course-based initiatives remains insufficient.

"For a long time, the goal of medical advancements with cerebral palsy was to make sure the children with cerebral palsy were able to become healthy adults. Now, it's time to make sure we are properly treating the adults we worked to care for as children."
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High exposure to everyday chemicals during pregnancy linked to asthma risk in children | ScienceDaily
A new study from researchers at Kumamoto University sheds light on a potential link between exposure to certain everyday chemicals during pregnancy and the development of asthma in children. The study analyzed data from over 3,500 mother-child pairs as part of the Japan Environment and Children's Study (JECS), a large-scale nationwide research project.


						
What Are Phenols?

Phenols, including parabens and alkylphenols, are widely used in consumer products for their preservative and antimicrobial properties. While their use is considered safe in small amounts, their potential as endocrine disruptors raises concerns about long-term health effects, such as the recent increase in allergenic diseases such as asthma, particularly during sensitive periods like pregnancy.

Led by Dr. Shohei Kuraoka and his team at Southern Kyushu and Okinawa Unit Center of Japan Environment and Children's Study, researchers measured 24 types of phenols in urine samples collected from pregnant women. They then tracked the health of their children until the age of four. The findings highlight the importance of understanding how everyday chemical exposures might contribute to respiratory and allergic conditions in children.

Implications for Public Health 

"These results emphasize the need for careful evaluation of chemical exposure during pregnancy," said Dr. Kuraoka. "Understanding these risks allows us to develop better guidelines to protect maternal and child health."

While the study provides groundbreaking insights, the researchers acknowledge limitations, such as not measuring phenol levels in children directly. Future studies will aim to explore these mechanisms further and establish safe exposure thresholds.

Key Findings:
    	High levels of butylparaben, a chemical commonly used in personal care products like lotions and shampoos, during early pregnancy were associated with a 1.54-fold increase in the odds of asthma development in children (Odds Ratio: 1.54).
    	Exposure to 4-nonylphenol, a chemical found in some cleaning products and plastics, showed a striking gender-specific effect. Boys born to mothers exposed to this chemical had 2.09 times higher odds of developing asthma, while no such association was observed in girls.
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Study identifies subtypes of fibroblasts in skin cancer | ScienceDaily
A study at MedUni Vienna's Department of Dermatology provides insights into the diversity of cancer-associated fibroblasts in white and black skin cancer and describes their different immunomodulatory roles in the tumor environment. The results are relevant for the development of novel skin cancer therapies, particularly in the field of immunotherapy.


						
Fibroblasts are specialized cells in connective tissues that play an important role in wound healing and tissue repair. They produce and organize the so-called extracellular matrix, a network of proteins such as collagen, which makes the tissue stable and elastic, but also perform many other tasks. Cancer-associated fibroblasts (CAFs) are an important component in solid tumors. They play a decisive role in cancer development and have a significant influence on the success of therapy. A study at MedUni Vienna's Department of Dermatology was the first to investigate the previously unknown diversity of CAFs in various types of skin cancer -- basal cell carcinoma, squamous cell carcinoma and melanoma -- at molecular and spatial level in single-cell analysis.

Through a comprehensive study of fibroblasts in the tumor environment, including their interaction with other cells such as epithelial, mesenchymal and immune cells, three clearly distinguishable subtypes of CAFs (cancer-associated fibroblasts) were identified: myofibroblast-like RGS5+ CAFs, matrix CAFs (mCAFs) and immunomodulatory CAFs (iCAFs). It is particularly striking that the distribution of these subtypes changes with increasing aggressive of tumors.

Distinct subtypes with different roles in the tumor microenvironment

Two of these subtypes have the ability to influence the immune system, but in different ways. The mCAFs produce more matrix proteins and are often found at the tumor-stroma border in less aggressive tumors. They surround the tumor nests and may prevent immune cells such as T cells from invading the tumor. In contrast, iCAFs are increasingly found in aggressive forms of skin cancer (invasive basal cell carcinoma and high-grade melanoma). These cells produce large amounts of signaling factors (cytokines and chemokines) that play an important role in attracting and activating immune cells.

"Interestingly, it was shown that healthy fibroblasts that are exposed to the secretome of skin cancer cells in the laboratory develop a similar behavior to iCAFs and are capable of activating naive T cells," says study leader Beate Lichtenberger from MedUni Vienna's Department of Dermatology, describing the results, "this shows that it may be possible to target these subtypes."

The results of this study are relevant for the development of novel skin cancer therapies, particularly in the field of immunotherapy. Beate Lichtenberger on the significance of the findings: "The targeted treatment of the various CAF subtypes, in particular the immunomodulatory iCAFs, could significantly improve the success of therapy by strengthening the immune response and limiting the spread of tumor cells. These new findings could provide the basis for innovative therapeutic approaches and make skin cancer treatments significantly more effective."
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The chilling sound of the Aztec death whistle | ScienceDaily
Many ancient cultures used musical instruments in ritual ceremonies. Ancient Aztec communities from the pre-Columbian period of Mesoamerica had a rich mythological codex that was also part of their ritual and sacrificial ceremonies. These ceremonies included visual and sonic iconographic elements of mythological deities of the Aztec underworld, which may also be symbolized in the Aztec death whistle. Their skull-shaped body may represent Mictlantecuhtli, the Aztec Lord of the Underworld, and the iconic screaming sound may have prepared human sacrifices for their mythological descent into Mictlan, the Aztec underworld.


						
Aztec death whistles have a unique instrumental construction 

To understand the physical mechanisms behind the whistle's shrill and screeching sound, a team of researchers at the University of Zurich led by Sascha Fruhholz, Professor of Cognitive and Affective Neuroscience, created 3D digital reconstructions of original Aztec death whistles from the Ethnological Museum in Berlin. The models revealed a unique internal construction of two opposing sound chambers that create physical air turbulence as the source of the screeching sound. "The whistles have a very unique construction, and we don't know of any comparable musical instrument from other pre-Columbian cultures or from other historical and contemporary contexts," says Fruhholz.

Death whistles very, very frightening 

The research team also obtained sound recordings of original Aztec death whistles as well as from handmade replicas. Listeners rated these sounds as extremely chilling and frightening. The Aztec death whistle seems to acoustically and affectively mimic other deterring sounds. Most interestingly, human listeners perceived the sound of the Aztec death whistle to be partly of natural and organic origin, like a human voice or scream. "This is consistent ith the tradition of many ancient cultures to capture natural sounds in musical instruments, and could explain the ritual dimension of the death whistle sound for mimicking mythological entities," explains Fruhholz.

Affective response and symbolic association

The Aztec death whistle sounds were also played to human listeners while their brains were being recorded. Brain regions belonging to the affective neural system responded strongly to the sound, again confirming its daunting nature. But the team also observed brain activity in regions that associate sounds with symbolic meaning. This suggests a "hybrid" nature of these death whistle sounds, combining a basic psychoaffective influence on listeners with more elaborate mental processes of sound symbolism, signifying the iconographic nature.

Connecting modern humans with Aztec audiences 

Music has always had strong emotional impact on human listeners in both contemporary and ancient cultures, hence its use in ritual religious and mythological contexts. Aztec communities may have specifically capitalized on the frightening and symbolic nature of the death whistle sound to influence the audience in their ritual procedures, based on the knowledge of how the sound affects modern humans. "Unfortunately, we could not perform our psychological and neuroscientific experiments with humans from ancient Aztec cultures. But the basic mechanisms of affective response to scary sounds are common to humans from all historical contexts," says Fruhholz.
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By exerting 'crowd control' over mouse cells, scientists make progress towards engineering tissues | ScienceDaily
Genes aren't the sole driver instructing cells to build multicellular structures, tissues, and organs. In a new paper published in Nature Communications, USC Stem Cell scientist Leonardo Morsut and Caltech computational biologist Matt Thomson characterize the influence of another important developmental driver: cell density, or how loosely or tightly cells are packed into a given space. In both computational models and laboratory experiments, the team of scientists used cell density as an effective tool for controlling how mouse cells pattern themselves into complex structures.


						
"This paper represents progress towards our big picture goal of engineering synthetic tissues," said Morsut, an assistant professor of stem cell biology and regenerative medicine, and biomedical engineering at the Keck School of Medicine of USC. "Synthetic tissues could have endless medical applications, ranging from testing potential drugs or therapies to providing grafts or transplants for patients."

The study used two types of mouse cells -- connective tissue cells and stem cells -- engineered to carry a synthetic cellular communication system or "genetic circuit." This circuit is based on something Morsut developed called "synNotch," which is a protein that scientists genetically engineer into a cell to serve as a "sensor." Located on a cell's surface, this protein-based sensor recognizes an external signal that triggers the cell to respond -- usually by turning on a user-defined gene.

For this particular series of experiments, the scientists used synNotch to turn on a circuit that includes green fluorescence and a way to propagate the signal further -- although it could be used to turn on any gene. The fluorescence made it easy to observe cells as they formed patterns. For example, in a field of cells, the scientists could create a pattern of green fluorescent rings emanating from a central point.

Unexpected discovery

While conducting these experiments, co-first author Marco Santorelli, a postdoc in the Morsut Lab, noticed that genetically identical cells did not always produce the same patterns.

"We would see different outcomes of the patterning when we would start with genetically identical cells in different numbers," said Morsut. "So that was puzzling at the beginning. I remember Marco came in and told me once that the experiment worked, but only in half of the plate. And when we looked at it more carefully, we started seeing that there was a gradient of cell density that seemed to correlate with differences in patterning."

Above a certain cell density, synNotch exerted a weaker effect and didn't produce the same patterns. Further complicating matters, cell density constantly shifted as cells proliferated at ever changing rates -- interacting in complex ways with the synNotch genetic circuit.




Does it compute?

Co-first author Pranav S. Bhamidipati, a candidate in the USC-Caltech MD-PhD program who was a member of both the Morsut and Thomson labs, became interested in building a computational model that could predict and clarify this complex and dynamic cell behavior.

"For me, this was one of the first times in my life where computational modeling has been able to predict behaviors that look like what actually happens in the cells," said Thomson, who is an assistant professor of computational biology at Caltech and an investigator with the Heritage Medical Research Institute. "Here, it helped guide us to think about how the cell density, proliferation rate, signaling, and all these different things conspire."

Morsut added: "We were happy that we had the computational model to really explore and get a sense of what are the possible different patterns, and how to move from one to another."

Guided by the computational model, the scientists were able to use cell density to generate a variety of predictable fluorescent patterns that developed over specific timeframes.

It's okay be a little dense

To understand how cell density was exerting these effects, co-first author Josquin Courte, a postdoc in the Morsut Lab, conducted a series of experiments that yielded a surprising discovery. Greater cell density induces stress that leads to a quicker breakdown of not only synNotch in particular, but also cell surface sensors in general.




This means that cell density is a broadly applicable tool for guiding both engineered and naturally occurring cells to build a vast array of structures, tissues, and organs.

"Nature has relied on cell density in conjunction with genetic circuits to generate the remarkable diversity of multicellular structures, tissues, and organs," said Morsut. "Now we can co-opt this same strategy to advance our efforts to build synthetic multicellular structures -- and eventually tissues and organs -- for regenerative medicine."
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Labeling cell particles with barcodes | ScienceDaily
Cell-to-cell communication through nanosized particles, working as messengers and carriers, can now be analyzed in a whole new way, thanks to a new method involving CRISPR gene-editing technology. The particles, known as small extracellular vesicles (sEVs), play an important role in the spread of disease and as potential drug carriers. The newly developed system, named CIBER, enables thousands of genes to be studied at once, by labeling sEVs with a kind of RNA "barcode." With this, researchers hope to find what factors are involved in sEV release from host cells. This will help advance our understanding of basic sEV biology and may aid in the development of new treatments for diseases, such as cancer.


						
Your body "talks" in more ways than one. Your cells communicate with each other, enabling your different parts to function as one team. However, there are still many mysteries surrounding this process. Extracellular vesicles (EVs), small particles released by cells, were previously thought to be useless waste. However, in recent decades they have been dramatically relabeled as very important particles (VIPs), due to their association with various diseases, including cancer, neurodegenerative diseases and age-related diseases.

Small EVs have been found to play a key role in cell-to-cell communication. Depending on what "cargo" they carry from their host cell (which can include RNA, proteins and lipids), sEVs can help maintain normal tissue functions or can further the spread of diseases. Because of this, researchers are interested in how sEVs form and are released. However, separating sEVs from other molecules and identifying the factors which lead to their release is both difficult and time-consuming with conventional methods. So, a team in Japan has developed a new technique.

"We have established a new high-throughput screening platform named CIBER (CRISPR-assisted individually barcoded sEV-based release regulator). This system allows a single experimenter to implement a genome-wide screening of sEV release regulators within several weeks to a couple of months, which is superefficient compared to the conventional methods," explained Associate Professor Ryosuke Kojima from the Graduate School of Medicine at the University of Tokyo. "CIBER should be a valuable tool for detailed studies on the creation, release and diversity of sEVs."

The CIBER system works by using CRISPR-guide RNA (gRNA) to knock out (incapacitate) a specific gene in each cell, which in turn is barcoded into the sEVs the cell releases. This enables the researchers to track and estimate the amount of sEVs released by the host cell. Current methods to study factors involved in sEV release involve separating cells into wells, disturbing the expression and activity of a gene in the cells in each well, and then measuring how that impacts the amount of sEVs released. However, with the CIBER system, thousands of cells with different genes knocked out can be studied together in one pool. Thanks to this, researchers can study the various complex factors involved in sEV release simultaneously, as well as estimate the amount of sEVs and different types (subpopulations) released from each cell.

"In the future, CIBER screening could be used to identify the therapeutic target of sEV releases or enhance the production of sEVs for therapeutic use, such as for cancer," said Kojima. "Barcoded sEVs could also be used to estimate cell population dynamics without destroying cells, and tracing the fate of barcoded sEVs can help us better understand sEV biology. We believe that CIBER screening has great potential."
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Neuroscientists discover how the brain slows anxious breathing | ScienceDaily

Neuroscientists at the Salk Institute have now, for the first time, identified a specific brain circuit that regulates breathing voluntarily. Using mice, the researchers pinpointed a group of brain cells in the frontal cortex that connects to the brainstem, where vital actions like breathing are controlled. Their findings suggest this connection between the more sophisticated parts of the brain and the lower brainstem's breathing center allows us to coordinate our breathing with our current behaviors and emotional state.

The findings, published in Nature Neuroscience on November 19, 2024, describe a new set of brain cells and molecules that could be targeted with therapeutics to prevent hyperventilation and regulate anxiety, panic, or post-traumatic stress disorders.

"The body naturally regulates itself with deep breaths, so aligning our breathing with our emotions seems almost intuitive to us -- but we didn't really know how this worked in the brain," says senior author Sung Han, associate professor and Pioneer Fund Developmental Chair at Salk. "By uncovering a specific brain mechanism responsible for slowing breathing, our discovery may offer a scientific explanation for the beneficial effects of practices like yoga and mindfulness on alleviating negative emotions, grounding them further in science."

Breathing patterns and emotional state are difficult to untangle -- if anxiety increases or decreases, so does the breathing rate. Despite this seemingly obvious connection between emotional regulation and breathing, previous studies had only thoroughly explored subconscious breathing mechanisms in the brainstem. And while newer studies had started to describe conscious top-down mechanisms, no specific brain circuits were discovered until the Salk team took a crack at the case.

The researchers assumed the brain's frontal cortex, which orchestrates complex thoughts and behaviors, was somehow communicating to a brainstem region called the medulla, which controls automatic breathing. To test this, they first consulted a neural connectivity database and then did experiments to trace the connections between these different brain areas.

These initial experiments revealed a potential new breathing circuit: Neurons in a frontal region called the anterior cingulate cortex were connected to an intermediate brainstem area in the pons, which was then connected to the medulla just below.




Beyond the physical connections of these brain areas, it was also important to consider the types of messages they might send each other. For example, when the medulla is active, it initiates breathing. However, messages coming down from the pons actually inhibit activity in the medulla, leading breathing rates to slow down. Han's team hypothesized that certain emotions or behaviors could lead cortical neurons to activate the pons, which would then lower activity in the medulla, resulting in slower breath.

To test this, the researchers recorded brain activity in mice during behaviors that alter breathing, such as sniffing, swimming, and drinking, as well as during conditions that induce fear and anxiety. They also used a technique called optogenetics to turn parts of this brain circuit on or off in different emotional and behavioral contexts while measuring the animals' breathing and behavior.

Their findings confirmed that when the connection between the cortex and the pons was activated, mice were calmer and breathed more slowly, but when mice were in anxiety-inducing situations, this communication decreased, and breathing rates went up. Furthermore, when the researchers artificially activated this cortex-pons-medulla circuit, the animals' breath slowed, and they showed fewer signs of anxiety. On the other hand, if researchers shut this circuit off, breathing rates went up, and the mice became more anxious.

Altogether, this anterior cingulate cortex-pons-medulla circuit supported the voluntary coordination of breathing rates with behavioral and emotional states.

"Our findings got me thinking: Could we develop drugs to activate these neurons and manually slow our breathing or prevent hyperventilation in panic disorder?" says first author of the study Jinho Jhang, a senior research associate in Han's lab. "My sister, three years younger than me, has suffered from panic disorder for many years. She continues to inspire my research questions and my dedication to answering them."

The researchers will continue analyzing the circuit to determine whether drugs could activate it to slow breathing on command. Additionally, the team is working to find the circuit's converse -- a fast breathing circuit, which they believe is likely also tied to emotion. They are hopeful their findings will result in long-term solutions for people with anxiety, stress, and panic disorders, who inspire their discovery and dedication.

"I want to use these findings to design a yoga pill," says Han. "It may sound silly, and the translation of our work into a marketable drug will take years, but we now have a potentially targetable brain circuit for creating therapeutics that could instantly slow breathing and initiate a peaceful, meditative state."

Other authors include Shijia Liu, Seahyung Park, and David O'Keefe of Salk.

The work was supported by the Kavli Institute for Brain and Mind (IRGS 2020-1710).
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Psychotic-like experiences in adolescents linked to depression and self-destructive behavior | ScienceDaily
Psychotic-like experiences resemble symptoms of psychosis, but are milder, less frequent and much more common than psychotic disorders. While these symptoms do not constitute a disorder diagnosed as psychosis, they can still be disruptive, distressing or detrimental to functional capacity. Typical psychotic-like experiences include perceptual distortions and hallucinations, suspicious paranoid thinking, delusions and bizarre, unusual thoughts.


						
According to a study recently completed by researchers in adolescent psychiatry at the University of Helsinki and HUS Helsinki University Hospital, psychotic-like experiences are abundant among adolescents referred to care, but are generally considered fairly neutral, with only some of the adolescents reporting them as frightening, worrisome or harmful. In the study, the correlation between psychotic-like experiences and depressive symptoms turned out to be strong. This link was not explained by connections between individual psychotic-like experiences and depressive symptoms, but by factors that more broadly measure paranoia and unusual thoughts. In addition to depressive symptoms, paranoid thoughts and unusual thought content were also associated with self-destructive thinking.

Making questions about psychotic-like experiences part of care

The findings show that psychotic-like experiences should be systematically surveyed in all adolescents seeking psychiatric care. It should also be assessed how frightening, worrisome or harmful they are considered to be. Particularly in the case of responses emphasising bizarre thinking and exaggerated suspiciousness, attention should also be paid to assessing mood and self-destructive thinking, as these factors can remain hidden without further enquiry.

"Our findings provide a clear recommendation for treatment practices: psychotic-like experiences should be assessed as part of routine procedures, but it is also important to determine how they are perceived. These phenomena cannot be uncovered unless separately and systematically asked," says the principal investigator, Docent Niklas Grano.

It should be clearly explained to adolescents and their families that these symptoms are common and often manageable. In addition, applications of cognitive psychotherapy, even brief interventions, can help adolescents understand their symptoms and alleviate the strain they cause.

"The assessment and treatment of adolescent mental health has been entirely underresourced in Finland. Now, the launch and development of operations by the new wellbeing services counties offers a great opportunity to develop psychiatric care for adolescents and take into consideration the assessment and potential treatment, even in the short term, of common symptoms that are often excluded from systematic assessment," says Grano.
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How children learned for 99% of human history | ScienceDaily
Unlike kids in the United States, hunter-gatherer children in the Congo Basin have often learned how to hunt, identify edible plants and care for babies by the tender age of six or seven.


						
This rapid learning is facilitated by a unique social environment where cultural knowledge is passed down not just from parents but from the broader community, according to a new Washington State University-led study in the Proceedings of the National Academy of Sciences.

The research helps explain how many cultural traits have been preserved for thousands of years among hunter-gatherer groups across a wide range of natural environments in Africa.

"We focus on hunter-gatherers because this way of life characterized 99% of human history," said Barry Hewlett, a professor of anthropology at WSU and lead author of the study. "Our bodies and minds are adapted to this intimate, small group living, rather than to contemporary urban life. By examining how children in these societies learn, we aim to uncover the mechanisms that have allowed humans to adapt to diverse environments across the globe."

For the study, Hewlett and colleagues use observational and ethnographic data to examine nine different modes of cultural transmission, meaning from whom and how children learn, in hunter-gatherer societies.

Their analysis reveals that members related to a child's extended family have likely played a greater role in transmitting knowledge to children than previously thought. Additionally, the study shows about half of the cultural knowledge hunter-gatherer children and adolescents acquire comes from people they are not related to. This contrasts with previous studies on the topic that have more heavily emphasized the transmission of knowledge from parent to child.

Hewlett explains that the findings are likely due in large part to how children in hunter-gatherer societies learn from a variety of sources, including parents, peers and even unrelated adults in the community. This contrasts with the Western nuclear family model, where learning is often centered around parents or teachers in a formalized school setting.




The broad informal learning network in hunter-gatherer societies is made possible by intimate living conditions. Small camps, usually consisting of 25-35 individuals living in homes a few feet from each other, create an environment where children can observe and interact with a wide range of people. This allows them to learn essential skills, including caring for infants and cooking as well as hunting and gathering, through a process that is often subtle and nonverbal.

The study also highlights the importance of egalitarianism, respect for individual autonomy and extensive sharing in shaping how cultural knowledge is passed down among hunter gatherers. For example, children learn the importance of equality and autonomy by observing the behavior of adults and children around them. They are not coerced into learning but are given the freedom to explore and practice skills on their own, fostering a deep understanding of their culture.

"This approach to learning contributes to what we call 'cumulative culture' -- the ability to build on existing knowledge and pass it down through generations," Hewlett said. "Unlike in many non-human animals, where social learning is limited to a few skills, humans have developed complex mental and social structures that allow for the transmission of thousands of cultural traits. This has enabled us to innovate and adapt to various environments, from dense forests to arid deserts."

Moving forward, Hewlett hopes that this research offers a more nuanced understanding of the nature of social learning in humans and how cultures in general are conserved and change over time. His coauthors on the study are Adam Boyette, Max Planck Institute for Evolutionary Anthropology, Sheina Lew-Levy, Durham University Department of Anthropology, Sandrine Gallois, Autonomous University of Barcelona Institute of Environmental Science and Technology, and Samuel Dira, Hawassa University Department of Anthropology.
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Spinning fusion fuel for efficiency | ScienceDaily
A different mix of fuels with enhanced properties could overcome some of the major barriers to making fusion a more practical energy source, according to a new study.


						
The proposed approach would still use deuterium and tritium, which are generally accepted as the most promising pair of fuels for fusion energy production. However, the quantum properties of the fuel would be adjusted for peak efficiency using an existing process known as spin polarization. In addition to spin polarizing half the fuels, the percentage of deuterium would be increased from the usual amount of roughly 60% or more.

Models created by scientists at the U.S. Department of Energy's Princeton Plasma Physics Laboratory (PPPL) showed the approach allowed tritium to burn more efficiently without sacrificing fusion power. This could dramatically reduce the amount of tritium needed to start up and maintain fusion reactions, leading to more compact and affordable fusion systems.

"Fusion is really, really hard, and nature doesn't do you many favors," said Jason Parisi, a staff research physicist at the Lab and first author on the research paper. "So, it was surprising how big the improvement was."

The paper, which was published in the journal Nuclear Fusion, suggests the approach could burn tritium as much as 10 times more efficiently. The research also underscores PPPL's role at the forefront of fusion innovation, particularly when it involves a system such as the one studied in Parisi's research, where gasses are superheated to create a plasma confined by magnetic fields into a shape similar to a cored apple. The Lab's primary fusion device, the National Spherical Torus Experiment -- Upgrade (NSTX-U), has a similar shape to the one the researchers considered when they tested their approach.

"This is the first time researchers have looked at how spin-polarized fuel could improve tritium-burn efficiency," said staff research physicist and co-author Jacob Schwartz.

Minimizing tritium requirements by maximizing burn efficiency

PPPL principal research physicist and co-author of the paper Ahmed Diallo likens tritium-burn efficiency to the efficiency of a gas stove. "When gas comes out of a stove, you want to burn all the gas," Diallo said. "In a fusion device, typically, the tritium isn't fully burned, and it is hard to come by. So, we wanted to improve the tritium-burn efficiency."




The PPPL team consulted the fusion community and the broader community involved in spin polarization as a part of their work to find ways to enhance tritium-burn efficiency. "Fusion is one of the most multidisciplinary areas of science and engineering. It requires progress on so many fronts, but sometimes there are surprising results when you combine research from different disciplines and put it together," Parisi said.

A different kind of spin

Quantum spin is very different from the physical spin on a baseball. For example, a good pitcher can throw the ball with one of several different spins. There is a continuum of possibilities. However, there are only a few discrete options for the quantum spin on a particle -- for example, up and down.

When two fusion fuel atoms have the same quantum spin, they are more likely to fuse. "By amplifying the fusion cross section, more power can be produced from the same amount of fuel," said Parisi.

While existing spin-polarization methods don't align every atom, the gains shown in the PPPL model don't require 100% spin alignment. In fact, the study demonstrates that modest levels of spin polarization can substantially improve the efficiency of the tritium burn, improving overall efficiency and reducing tritium consumption.

Improving efficiency to reduce tritium requirements

With less tritium required, the overall size of the fusion power plant can be reduced, making it easier to license, situate and construct. Collectively, this should lower the operating costs of the fusion system.




Tritium is also radioactive, and while that radiation is relatively short-lived compared to the spent fuel from nuclear fission reactors, reducing the amount required has safety benefits because it decreases the risk of tritium leakage or contamination.

"The less tritium you have flowing through your system, the less of it will get into the components," said Parisi. The storage and processing facilities required for the tritium can also be made much smaller and more efficient. This makes things like nuclear licensing easier. "People think that the site boundary size is somewhat proportional to how much tritium you have. So, if you can have a lot less tritium, your plant could be smaller, faster to get approved by regulators and cheaper."

New avenues to explore

The DOE's Office of Science has funded separate research about some of the technologies needed to inject the spin-polarized fuel into the fusion vessel. Further work is needed to investigate things needed to implement the proposed system but have yet to be fully explored. "Whether it's possible to have integrated scenarios that maintain a high-grade fusion plasma with these specific flows of excess fuel and ash from the plasma needs to be determined," Schwartz said.

Diallo said there are also potential issues related to polarization methods, but these create opportunities. "One challenge would be to demonstrate techniques to produce spin-polarized fuel in large quantities and then store them. There's a whole new technology area that would open up."
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Earlier diabetes diagnosis linked to dementia risk | ScienceDaily
People diagnosed with type 2 diabetes at a younger age are at a higher risk for developing dementia than those diagnosed later in life, according to a study led by researchers at the NYU Rory Meyers College of Nursing. The findings, published in PLOS ONE, show that the increased risk is especially pronounced among adults with obesity.


						
"Our study suggests that there may be cognitive consequences to earlier onset type 2 diabetes, and it points to the need for strategies to prevent dementia that consider both diabetes and obesity," said Xiang Qi, assistant professor at NYU Meyers and the study's first author.

Type 2 diabetes is a known risk factor for dementia. Although the underlying mechanisms are not fully understood, scientists think that some of the hallmarks of diabetes -- such as high blood sugar, insulin resistance, and inflammation -- may encourage the development of dementia in the brain.

While type 2 diabetes was once a disease of older adults, it is increasingly prevalent among younger individuals: one in five people with type 2 diabetes worldwide is under 40 years old.

To understand how the timing of a type 2 diabetes diagnosis relates to dementia risk, the research team analyzed data from 2002 to 2016 in the Health and Retirement Study, a longitudinal study conducted by the University of Michigan Institute for Social Research. The PLOS ONE study included 1,213 U.S. adults aged 50 and over with type 2 diabetes confirmed by blood tests -- and no dementia upon joining the study. Following participants for up to 14 years, 216 (17.8%) developed dementia based on follow-up telephone interviews.

The researchers found that adults diagnosed with type 2 diabetes at younger ages were at increased risk for developing dementia, compared to those diagnosed at 70 years or older. Adults diagnosed with diabetes before age 50 were 1.9 times as likely to develop dementia as those diagnosed at 70 and older, while those diagnosed between 50-59 years were 1.72 times as likely and those diagnosed between 60-69 years were 1.7 times as likely.

Using linear trend tests, the researchers found a graded association between age at diagnosis and dementia risk: for each year younger a person is at the time of their type 2 diabetes diagnosis, their risk for developing dementia increases by 1.9%.




"While we do not know for sure why an earlier diabetes diagnosis would increase the risk for dementia, prior studies show that people diagnosed with type 2 diabetes in mid-life may experience more vascular complications, poor blood sugar control, and insulin resistance -- all of which are known risk factors for cognitive impairment," said Bei Wu, the Dean's Professor in Global Health and vice dean for research at NYU Meyers and the study's senior author.

In addition, obesity appeared to influence the relationship between type 2 diabetes and dementia. Individuals with obesity who were diagnosed with type 2 diabetes before age 50 had the highest dementia risk in the study.

The researchers note that this greater understanding of the connection between diabetes onset, obesity, and dementia may help inform targeted interventions to prevent dementia.

"Our study highlights the importance of one's age at diabetes diagnosis and suggests that specifically targeting obesity -- whether through diet and exercise or perhaps medication -- may play a role in staving off dementia in younger adults with diabetes," said Wu.

In addition to Qi and Wu, study authors include Zheng Zhu of NYU Meyers, Huabin Luo of East Carolina University, and Mark D. Schwartz of NYU Grossman School of Medicine. The research was supported in part by the National Institute of Aging (P30AG083257, R56AG067619) and National Institute of Minority Health and Health Disparities (P50MD017356).
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How jetlag can disrupt our metabolism | ScienceDaily
Have you ever felt sluggish and out of sorts after a long-haul flight or a late-night shift? A new study from the University of Surrey and the University of Aberdeen has found that disruptions to our body clock, such as those experienced during jetlag, impact our metabolism -- but to a lesser extent than sleepiness and the primary clock in the brain.


						
Led by Professor Jonathan Johnston at the University of Surrey and Professor Alexandra Johnstone at the University of Aberdeen, the research involved a controlled experiment where participants experienced a 5-hour delay in their bedtime and mealtimes.

The study, published on iScience, highlights that the time shifts lead to:
These metabolic effects were temporary, however, and mostly recovered within 2-3 days of the 5-hour time delay. This was in marked contrast to the main clock in the brain, plus feelings of sleepiness and alertness, which had not recovered within 5 days of the 5-hour time delay.

Professor Jonathan Johnston, Professor of Chronobiology and Integrative Physiology at the University of Surrey, said:

"Our research underscores the importance of maintaining a consistent sleep schedule, particularly in our fast-paced world in which long trips and shift work are ever so common. Even a small time shift can impact many aspects of metabolism, but it now seems that metabolic consequences of jetlag recover far more quickly than impairment of sleep and alertness. Understanding the impact of circadian rhythms on our health can help us make informed choices about our lifestyle. By optimising our sleep and eating patterns, we can improve our overall wellbeing."
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Study identifies potential new drug for Parkinson's-related cognitive decline, dementia | ScienceDaily
A recently published study by researchers at the University of Arizona Health Sciences found that a tiny protein called PNA5 appears to have a protective effect on brain cells, which could lead to treatments for the cognitive symptoms of Parkinson's disease and related disorders.


						
Parkinson's disease, a neurological disorder best known for causing tremors, stiffness, slow movement and poor balance, also causes cognitive symptoms that can progress to Parkinson's dementia. While there are medications that control the disease's motor symptoms, there are no effective treatments for its cognitive symptoms.

"When patients are diagnosed with Parkinson's disease, 25% to 30% already have mild cognitive impairment. As the disorder progresses into its later stages, 50% to 70% of patients complain of cognitive problems," said Lalitha Madhavan, MD, PhD, an associate professor of neurology at the University of Arizona College of Medicine -- Tucson. "The sad part is we don't have a clear way to treat cognitive decline or dementia in Parkinson's disease."

A research team led by Madhavan, in collaboration with Torsten Falk, PhD, a research professor of neurology, is investigating PNA5, which was developed by Meredith Hay, PhD, a professor of physiology. They recently published a paper in Experimental Neurology showing that, in an animal model, PNA5 appears to have a protective effect on brain cells.

"With PNA5, we're targeting cognitive symptoms but, in particular, we're trying to prevent further degeneration from occurring," said Kelsey Bernard, PhD, a postdoctoral researcher in the Madhavan Lab and the study's first author. "By going down the protective route, we can hopefully prevent cognitive decline from continuing."

Dialing back inflammation

The causes of neurodegenerative diseases are largely mysterious, but the current thinking is that they involve inflammation, a normal function of the immune system that is usually short-lived in response to infections or wounds. If inflammation becomes chronic, however, it can do lasting damage.




Bernard said inflammation plays a significant role in Parkinson's disease when microglia, specific immune cells in the brain, enter a supercharged state.

"Normally, microglia are looking for things like viruses or injury and secreting substances that block off the damage," she said. "In Parkinson's disease, when they're constantly activated, microglia can propagate further damage to the surrounding tissue. That's what we see in Parkinson's brains, particularly in regions associated with cognitive decline."

The team found that these supercharged microglia flooded their environments with an inflammatory chemical, supporting previous research linking that chemical with cognitive status.

"This inflammatory chemical can directly interact with neurons in a region of the brain important for learning and memory," Bernard said.

After treatment with PNA5, researchers watched blood levels of the inflammatory chemical decrease, correlating with a reduced loss in brain cells. They said they believe PNA5 dials back the microglia's overly active immune response and brings it closer to a normal state.

The researchers hope that by suppressing production of this inflammatory chemical, PNA5 can protect the brain.




Expanding treatment options

When developing PNA5, Hay, in collaboration with Robin Polt, PhD, a professor of chemistry and biochemistry at the U of A's College of Science, made small tweaks to the structure of a chemical the body naturally makes, enhancing its ability to enter the brain and stay there longer. Hay is studying PNA5's potential in treating other types of dementia, such as vascular dementia and Alzheimer's disease.

"It has already been tried and tested in other models, and that makes me more optimistic," said Madhavan, who, along with Polt and Hay, is a member of the BIO5 Institute.

She said she hopes the team's investigations into PNA5 will eventually lead to a drug that people with Parkinson's disease can take to alleviate cognitive symptoms, though they may still need to take other drugs to control motor symptoms.

"I think about it as a cog in the wheel -- there are going to be other drugs that support other aspects of Parkinson's. Taking multiple drugs is never fun, but it's a complex condition and there can only be complex solutions," she said. "The beauty of the brain is the interconnectedness, but it also adds to the complexity."

The researchers said their next steps are to conduct further studies to identify biomarkers, refine dosages, investigate sex differences and figure out how PNA5 might work.

"PNA5 seems to have a possibility of stopping or delaying Parkinson's progression to some extent and could improve the health of brain cells or prevent cells from dying," Madhavan said.

The publication was the product of Bernard's doctoral research, which she performed under the mentorship of co-senior authors Madhavan and Falk.

"The brain is the most interesting part of the body," Bernard said. "These cells are fascinating -- what causes them to work correctly and what causes them to go awry."

This research was supported in part by the Michael J. Fox Foundation under award no. MJFF 024922, the National Institutes of Health under award no. T32 AG1081797, and the ARCS Foundation Scholarship.
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Developing an antibody to combat age-related muscle atrophy | ScienceDaily
We all age. And while humanity's life expectancy has increased dramatically in the modern era, we still struggle with the inevitable health issues our bodies face as we get up in the years. For example, the decrease of muscle mass and function, leading to weakness and atrophy. This is a pressing concern in a super-aging society like Japan where -- while people live longer -- without proper muscle strength, quality of life can be drastically diminished.


						
In findings that may eventually lead to targeted therapies that treat age-related muscle atrophy, a group of researchers from Kyushu University have developed a new antibody that targets and prevents the dysfunction of the protein hepatocyte growth factor or HGF: a critical factor in skeletal muscle development, regeneration, and repair. Their findings were published in the journal Aging Cell.

Muscle growth and regeneration occurs thanks to a population of stem cells called satellite cells. When you train your muscles, or get injured, these satellite cells are activated to form new muscle fibers. One of the key activators that tells satellite cells to build new muscle is HGF.

"Earlier this year, our team found out that HGF undergoes a process called nitration. This is when a molecule of nitrogen dioxide attaches to the amino acid tyrosine on the protein," explains Professor Ryuichi Tatsumi of the Faculty of Agriculture who led the study. "This is a common modification we see in biology. However, we found that HGF loses its physiological activity when it becomes nitrated, and this phenomenon accumulates with age."

Based on this, Tatsumi and his team wanted to find a way to block nitration on the HGF protein. One of the most effective ways of doing this is to develop antibodies that bind to the protein and block it from being nitrated in the first place.

"To be specific, nitration happens on the 198th and 250th tyrosine amino acid on HGF. So, using rat cell cultures, we developed and screened a series of antibodies that would specifically bind to these areas and block nitration," continues Tatsumi. "After a series of tests, we found two candidate antibodies: 1H41C10 and 1H42F4N. Antibody 1H42F4N blocked nitration of the 198th tyrosine. Surprisingly, 1H41C10 blocked both tyrosine sites."

Through further testing the team found that the new antibodies did not disrupt HGF activity itself, meaning it could still activate satellite cells.

The team is excited about their new findings and the significant potential it has in developing new treatments for age-related muscle atrophy along with other health condition related to impaired muscle regeneration.

"Of course, further work is needed before we see a use case in humans, but we are encouraged by the great potential our work has uncovered," concludes Tatsumi. "HGF has numerous important functions in a variety of tissues and organs throughout the body. With further researcher we may be able to find other therapeutic applications of HGF in other pathologies."
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How cells habituate | ScienceDaily
A dog learns to sit on command, a person hears and eventually tunes out the hum of a washing machine while reading ... The capacity to learn and adapt is central to evolution and, indeed, survival.


						
Habituation -- adaptation's less-glamorous sibling -- involves the lessening response to a stimulus after repeated exposure. Think the need for a third espresso to maintain the same level of concentration you once achieved with a single shot.

Up until recently, habituation -- a simple form of learning -- was deemed the exclusive domain of complex organisms with brains and nervous systems, such as worms, insects, birds, and mammals.

But a new study, published Nov. 19 in Current Biology, offers compelling evidence that even tiny single-cell creatures such as ciliates and amoebae, as well as the cells in our own bodies, could exhibit habituation akin to that seen in more complex organisms with brains.

The work, led by scientists at Harvard Medical School and the Centre for Genomic Regulation (CRG) in Barcelona, suggests that single cells are capable of behaviors more complex than currently appreciated.

"This finding opens up an exciting new mystery for us: How do cells without brains manage something so complex?" said study senior author Jeremy Gunawardena, associate professor of systems biology in the Blavatnik Institute at HMS. He co-led the study with Rosa Martinez Corral, a former post-doctoral researcher in his lab who now leads a research group in systems and synthetic biology at CRG.

The results add to a small but growing body of work on this subject. Earlier work led by Gunawardena found that a single-cell ciliate showed avoidance behavior, not unlike the actions observed in animals that encounter unpleasant stimuli.




What the researchers discovered

Instead of studying cells in a lab dish, the scientists used advanced computer modeling to analyze how molecular networks inside ciliate and mammalian cells respond to different patterns of stimulation. They found four networks that exhibit hallmarks of habituation present in animal brains.

These networks shared a common feature: Each molecular network had two forms of "memory" storage that captured information learned from the environment. One memory decayed much faster than the other -- a form of memory loss necessary for habituation, the researchers noted. This finding suggests that single cells process and remember information over different time spans.

Implications 

Studying habituation in single cells could help propel understanding of how learning in general works, the researchers said. The findings also cast the humble single-cell creatures in a new, more tantalizing light: They are not merely molecular machines packed in microscopic bodies, but they are also agents that can learn.

But what about more practical applications?




The researchers caution that these remain purely speculative for now. Yet one daring idea would be to apply the concept of habituation to the relationship between cancer and immunity.

Tumors are notoriously good evaders of immune surveillance because they trick immune cells into viewing them as innocent bystanders. In other words, the immune cells responsible for recognizing cancer may get somehow habituated to the presence of a cancer cell -- the immune cell gets used to the stimulus and no longer responds to it.

"It's akin to delusion. If we knew how these false perceptions get encoded in immune cells, we may be able to re-engineer them so that immune cells begin to perceive their environments correctly, the tumor becomes visible as malign, and they get to work," Gunawardena said.

"It is a fantasy right now, but it is a direction I would love to explore down the road."
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Pregnant people might not be getting the nutrients they need | ScienceDaily
It's generally estimated that around 10% of pregnant people struggle to meet their nutritional needs -- but the real number could be far higher, according to new research from Stevens Institute of Technology.


						
According to a recent study published in The Journal of Nutrition, over 90% of pregnant individuals are potentially failing to get enough iron, vitamin D, or vitamin E from the food they eat, while over one-third could be short of calcium, vitamin C, and vitamin A. Troublingly, almost two-thirds of pregnant people were also found to be getting insufficient dietary folate -- a critical nutrient that helps prevent birth defects in the baby's brain and spine.

"It's important to remember that many pregnant people take prenatal vitamin supplements, which might help prevent nutritional deficiencies," says Dr. Samantha Kleinberg, the study's lead author and a professor at the Charles V. Schaefer, Jr. School of Engineering and Science at Stevens. "Nonetheless, this is a startling finding that suggests we need to be looking much more closely at whether pregnant individuals are getting the nutrients they need."

Where most previous studies of nutrition during pregnancy relied on a few days of food diaries, or on simply asking people what they remembered eating, the Stevens team asked pregnant people to take before-and-after photos of everything they ate over two 14-day periods. Experts then reviewed the photos to assess the amount of food actually eaten and determine the nutrients consumed during each meal.

That's a far more accurate approach, because people are notoriously bad at estimating portion size or accurately reporting what they've eaten, Dr. Kleinberg explains. A photo-based approach is also much less laborious for pregnant people, making it easy to collect data over a period of weeks instead of just a few days.

"Most surveys only track diet over a day or two -- but if you feel off one day and don't eat much, or have a big celebratory meal over the weekend, that can skew the data," Dr. Kleinberg says. "By looking at a longer time period, and using photos to track diet and nutrition, we're able to get a much richer and more precise picture of what people actually ate."

The study, which was co-authored with Dr. Andrea Deierlein, director of public health nutrition at New York University, found significant dietary variations between individuals, but also among the same individuals from one day to the next, suggesting that shorter studies and population-based reports might be failing to spot important nutritional deficits. "Some people eat really well, and others don't -- so if you just take an average, it looks like everything's fine," Dr. Kleinberg explains. "This study suggests that in reality, an alarming number of pregnant people may not be getting the nutrients they need from their food."

Using food photos also allowed the Stevens team to accurately track the exact timing of meals and snacks, and to explore the way that patterns of eating behavior correlated with total energy and nutrient intake. When pregnant people ate later in the day, the data shows, they were likely to consume significantly more total calories -- potentially an important finding as researchers explore connections between eating behaviors and health problems such as gestational diabetes.

The current research didn't directly study health outcomes, so it's too early to say whether insufficient nutrition or excessive energy consumption is adversely impacting pregnant individuals or their babies. "We'll be digging into that in future studies, and looking at possible connections with eating patterns and changes in glucose tolerance," Dr. Kleinberg says.

The team also hopes to automate the process of assessing nutritional content based on food photos, and is developing large language models capable of automatically asking follow-up questions to obtain more accurate information. "For this study, we often had to reach out to participants to ask what kind of meat they'd put in their sandwich, or whether their coffee had sugar in it," Dr. Kleinberg explains. "If we can streamline that process, then we'll be able to capture data more easily -- and help shed new light on how pregnant people actually eat."
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Researchers discover new cognitive blueprint for making and breaking habits | ScienceDaily
Cognitive neuroscientists in Trinity College Dublin have published new research describing a brand new approach to making habit change achievable and lasting.


						
This innovative framework has the potential to significantly improve approaches to personal development, as well as the clinical treatment of compulsive disorders (for example obsessive compulsivedisorder, addiction, and eating disorders).

The research was led by Dr Eike Buabang, Postdoctoral Research Fellow in the lab of Professor Claire Gillan in the School of Psychology and has been published as a paper, Leveraging cognitive neuroscience for making and breaking real-world habits, in the journal Trends in Cognitive Sciences. 

Dr Buabang explains: "Habits play a central role in our daily lives, from making that first cup of coffee in the morning, to the route we take to work, and the routine we follow to prepare for bed. Our research reveals why these automatic behaviours are so powerful -- and how we can harness our brain's mechanisms to change them. We bring together decades of research from laboratory studies as well as research from real-world settings to get a picture of how habits work in the human brain."

Our habits are shaped by two brain systems -- one that triggers automatic responses to familiar cues and another that enables goal-directed control. So for example, scrolling through social media when you are bored is the result of automatic response system, and putting your phone away to focus on work is enabled by the goal-directed control brain system.

It is precisely the imbalance between these two brain systems that is key. The research found that such imbalance can lead to everyday action slips such as inadvertently entering an old password instead of the current one. In more extreme cases, Professor Gillan's research has shown that it can even contribute to compulsive behaviours seen in conditions such as obsessive compulsivedisorder, substance use disorders, and eating disorders.

Habits happen when automatic responses outweigh our ability to consciously control them. Good and bad habits are two sides of the same coin -- both arise when automatic responses overpower goal-directed control. By understanding this dynamic, we can start to use it to our own advantage, to both make and break habits.




The new framework describes several factors that can influence the balance between automatic responses and goal-directed control:
    	Repetition and reinforcement are essential to making our habits stick. Repeating a behaviour builds strong associations between environmental cues and responses, while rewarding the behaviour makes it more likely to be repeated. In leveraging the same mechanism to break habits, we can replace old behaviours with new ones to create competing automatic responses.
    	The environment also plays a key role in habit change. Adjusting your surroundings can help; making desired behaviours easier to access encourages good habits, while removing cues that trigger unwanted behaviour disrupts bad habits.
    	Knowing how to engage your own goal-directed system can help strengthen and weaken habits. Disengaging from effortful control, such as listening to a podcast while exercising, accelerates habit formation. However, stress, time pressure, and fatigue can trigger a return to old patterns, so staying mindful and intentional is key when trying to break them.

Dr Buabang explains, "Our research provides a new 'playbook' for behaviour change by connecting brain science with practical, real-world applications. We include effective strategies like implementation intentions, so-called, if-then plans ("if situation X occurs, then I will do Y"), and also integrate clinical interventions such as exposure therapy, habit reversal therapy, contingency management, and brain stimulation. It is important that our framework not only captures existing interventions but also provides targets for the development of new ones."

This research also opens new possibilities for personalising treatments based on how different people form and break habits, making interventions more effective. Professor Gillan explains "We are all different; depending on your neurobiology, it might make more sense to focus on avoiding cues than reducing stress or allowing yourself more time for your daily routine." Beyond individual treatment, these insights could reshape public health strategies. Understanding the brain's role in habit formation could help policymakers design more effective health campaigns, from encouraging regular exercise to reducing sugar consumption.

"By working with, rather than against, how our brains naturally form habits, we can create strategies that make healthier choices more automatic at both individual and societal levels."




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2024/11/241119132325.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Eradivir's EV25 therapeutic reduces advanced-stage influenza viral loads faster, more thoroughly in preclinical studies than current therapies | ScienceDaily
Eradivir, a preclinical biotech company, has developed a patent-pending antiviral therapeutic that reduces lung viral loads of advanced-stage influenza in preclinical studies quicker and more effectively than currently available therapies.


						
A single intranasal dose of EV25, a bispecific small molecule developed by Eradivir, acts faster than the current standard of care, eliminating the detectable virus within 24 hours. EV25 also has a window of efficacy of 96 hours postinfection, which is broader than the current standard of care.

A research paper titled "Targeted recruitment of immune effector cells for rapid eradication of influenza virus infections" has been published in the peer-reviewed Proceedings of the National Academy of Sciences.

EV25 was built on a platform created by Philip Low, the Presidential Scholar for Drug Discovery and the Ralph C. Corley Distinguished Professor of Chemistry in Purdue University's College of Science. He is part of Purdue's One Health initiative and on the faculty of the Purdue Institute for Drug Discovery and the Purdue Institute for Cancer Research. Low is Eradivir's chief scientific officer and on its board of directors.

He disclosed the immunological innovations to the Purdue Innovates Office of Technology Commercialization, which has applied for patents to protect the intellectual property. OTC licensed the innovations to Eradivir for further development and commercialization.

Serious threats posed by influenza

Imrul Shahriar, a scientist at Eradivir, said the influenza virus remains a serious health threat for multiple reasons. One is that current FDA-approved drugs are only effective when administered early during an influenza infection, but they are less effective when administered in later stages of the disease.




"This emphasizes the need for a therapy that can treat more severe infection," he said. "Familiarity with influenza may mollify public concerns about its risk, but infections still cause tens of millions of illnesses and medical visits annually in the United States, hundreds of thousands of hospitalizations, and tens of thousands of deaths."

Other reasons influenza remains a serious health problem are:
    	Only 50% of people in the U.S. get vaccinated, and the effectiveness of current vaccines ranges from only 19% to 60%.
    	Current therapies are less effective against some strains of the flu as they mutate.
    	Pandemic strains of the flu like the current H5N1 avian strain may mutate enough to be transmitted from animals to people and eventually from people to people. They are now being transmitted to dairy cattle that, in turn, are infecting people.

Developing and testing EV25

Shahriar, who recently earned his PhD in Low's laboratory, said EV25 reduces viral loads of advanced-stage influenza in two ways.

"It binds and inhibits viral neuraminidase expressed on both free virus particles and virus-infected cells," he said. "It also recruits naturally occurring antibodies to fight the virus."

Shahriar said tests showed EV25 lowered secretions of pro-inflammatory markers and protected against virus-induced damage to lungs better than current therapies.




"As a result, we believe that combining an immunotherapy with a chemotherapy in a single pharmacological agent constitutes a promising new approach for treating the more challenging forms of influenza virus infection," he said.

Next development steps

Recently EV25 was approved by the European and Belgian regulatory agencies to be used in a Phase 1 human trial that will conclude early next year. Shortly following the Phase 1 trial, a Phase 2a trial will be conducted to further establish the safety and begin to define the efficacy of EV25. Data from the Phase 2a will be available in July 2025.

Eradivir at OPTIONS XII

Jeffery Nielsen, vice president for research and development at Eradivir, presented information on two Eradivir drug compounds during OPTIONS XII, a global scientific conference focused on influenza held Sept. 29-Oct. 2 in Brisbane, Australia.

The poster presentation "Ligand-Targeted Immunotherapy for the Rapid Clearance of Influenza Infections" disclosed data about EV25. It won the Best in Clinical Science and Vaccinology award at the conference.

The oral presentation "Novel Ligand-Targeted Immunotherapy for the Treatment of Human Respiratory Syncytial Virus (RSV)" disclosed data about Eradivir's small-molecule therapy to treat human RSV infections in all age groups.

Both EV25 and the RSV therapeutic are built on the BAiT platform, or Bispecific Antigenic immunoTherapy, developed at Purdue.

"It was tremendous that presentations about both therapeutics were accepted at OPTIONS XII, the premier conference on influenza and respiratory viruses," Nielsen said. "EV25 is a game changer in how effective it is compared to existing therapeutics in preclinical models. The RSV drug is another game changer because it rapidly clears out infection in preclinical models; there are currently no therapies to treat a person who has been infected with RSV."
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Why weight? Researchers say it's fitness that matters | ScienceDaily
As rates of obesity, as defined by body mass index (BMI), continue to climb in the United States, so have efforts to lose weight, including a new era of weight-loss drugs. Yet a new systematic review and meta-analysis published today in the British Journal of Sports Medicine found that cardiorespiratory fitness was a stronger predictor of both cardiovascular disease and all-cause mortality than BMI.


						
The researchers found that fit individuals across all BMI categories had statistically similar risks of death from all causes or cardiovascular disease. By contrast, unfit individuals in all BMI categories showed two- to three-fold higher risks of both all-cause and cardiovascular disease mortality compared with normal weight fit individuals. In fact, obese fit individuals had significantly lower risk of death compared to normal weight unfit individuals.

"Fitness, it turns out, is far more important than fatness when it comes to mortality risk," said Siddhartha Angadi, associate professor of exercise physiology at the University of Virginia School of Education and Human Development and corresponding author of the study. "Our study found that obese fit individuals had a risk of death that was similar to that of normal weight fit individuals and close to one-half that of normal weight unfit individuals.

"Exercise is more than just a way to expend calories. It is excellent 'medicine' to optimize overall health and can largely reduce the risk of cardiovascular disease and all-cause death for people of all sizes."

The researchers reviewed 20 studies with a total sample size of 398,716 adults from multiple countries. About one third of the participants in the studies were females, an increase of nearly three-fold from previous studies. In the majority of studies, individuals were classified as fit if their exercise stress test score (estimated or directly measured VO2max) placed them above the 20th percentile within their age group.

Obesity is associated with a series of health conditions and weight loss has long been seen as the way to reduce the impact of those conditions. But weight loss is challenging and failing to keep weight off can bring other risks.

"Most people who lose weight regain it," said Glenn Gaesser, professor at Arizona State University and co-author of the study. "Repetitive cycles of losing and gaining weight -- yo-yo dieting -- is associated with numerous health risks comparable to those of obesity itself. Improving cardiorespiratory fitness may help avoid the adverse health effects associated with chronic yo-yo dieting."

Approximately 20% of US adults meet the physical activity guidelines set by the U.S. Department of Health and Human Services. Current guidelines recommend adults perform a minimum of 150 minutes per week of moderate-intensity physical activity or 75-minutes of vigorous physical activity along with muscle strengthening for two days a week. For those who find themselves in the bottom 20th percentile of cardiorespiratory fitness, beginning any kind of aerobic exercise could have a big impact.

"The largest reduction in all-cause and cardiovascular disease mortality risk occurs when completely sedentary individuals increase their physical activity modestly," Angadi said. "This could be achieved with activities such as brisk walking several times per week with the goal of accumulating approximately 30 minutes per day."

The researchers note that the study examines data from large epidemiological studies and recommend that it is time to independently assess the value of a fitness-based approach rather than a weight-loss approach in obese individuals to optimize health outcomes.
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Researchers use biophysics to design new vaccines against RSV and related respiratory viruses | ScienceDaily
In most people, the lung-infecting pathogens known as respiratory syncytial virus (RSV) and human metapneumovirus (hMPV) trigger mild cold-like symptoms. But in infants and seniors, these viruses can cause severe pneumonia and even death.


						
Vaccines against both viruses, however, have been difficult to design. Now, Scripps Research scientists have analyzed the structure and stability of a critical RSV and hMPV protein to better design vaccines that target it. Their research, published in Nature Communicationson November 16, 2024, points toward RSV vaccines that may be more effective than existing ones, as well as a vaccine against hMPV, for which there are no commercially available options.

"Creating a combination vaccine for these viruses could significantly reduce viral hospitalizations for both babies and the elderly," says study senior author Jiang Zhu, PhD, an associate professor in the Department of Integrative Structural and Computational Biology at Scripps Research. "This could alleviate the overall health burden during flu season, which is also when most RSV and hMPV cases occur."

Scientists have long attempted to create vaccines that coax the immune system into recognizing the fusion (F) proteins present on the surfaces of RSV, hMPV and related viruses. These proteins play a key role in letting the viruses infect human cells. However, the F protein has a delicate structure that changes rapidly from a "pre-fusion" form to a "post-fusion" form when the viruses fuse with cells. Ideally, a vaccine would teach the immune system to recognize the closed pre-fusion F protein so it could stop infection.

"The problem is that this pre-fusion structure is so fragile and volatile," says Zhu. "If you change the environment even a tiny bit, the protein is like a transformer that suddenly flips from a car into a robot."

This means that scientists cannot simply use an isolated pre-fusion F protein as a vaccine -- its structure would change too quickly for the immune system to react. And a vaccine targeting the post-fusion version of the protein wouldn't teach the immune system to attack the virus before it has a chance to infect the body.

Zhu, who has a background in biophysics and has recently designed new vaccines for viruses including HIV, SARS-CoV-2 and hepatitis C, thought that if he could understand the precise mechanism of why the pre-fusion F protein was so unstable, especially why it is so easy to open, he could make a more stable form -- and, in turn, a better vaccine.




Zhu and his research team first analyzed the F proteins used in development of four existing RSV vaccines -- the commercially available Arexvy, mResvia and Abrysvo, and an experimental vaccine that has reached phase 3 trials. They discovered that some of the pre-fusion F proteins appeared to be unstable and sometimes converted to an open form, or even less desirable, a post-fusion form. A detailed structural analysis revealed an "acidic patch" sitting at the center of the pre-fusion structure with three positively charged molecules repelling each other, ready to push open the RSV F protein at the slightest perturbation, like a spring-loaded transformer.

"This is an incredible trait for a virus to acquire during evolution to control the movement of its key protein," says Zhu. "Luckily, it's also something we can overcome, either with brute force or, better, with a smart mutation directly tackling the source of the problem, the acidic patch."

Zhu reengineered the RSV F protein by changing a pair of molecules at its center, turning the outward repelling force into an attracting one. Then, his team showed that this new F protein was both more stable in the lab and successfully worked to vaccinate mice against RSV.

"This suggests that we might be able to take a similar approach for other viral F proteins," says Zhu. "At the very least, we can look for similar repulsive patches in their structure as we design vaccines."

In the hMPV F protein, Zhu didn't find the same patch of repellant molecules -- instead, he used a strong chemical bond as a "brute force" solution to hold the protein together. Once again, the modified protein was stable enough to remain intact as a vaccine.

In future studies, Zhu plans to develop an experimental vaccine using a self-assembling protein nanoparticle (SApNP) platform reported in his recent work to deliver the RSV and hMPV F proteins to the human body. "That would be our next-generation RSV/hMPV combo vaccine," says Zhu.

 is work was supported by funding from Uvax Bio. Uvax Bio, a spin-off vaccine company from Scripps Research, employs proprietary platform technology invented in Zhu's lab to develop and commercialize prophylactic vaccines for various infectious diseases.
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Creativity camp improves adolescent mental health, well-being | ScienceDaily

The idea behind the study is that engaging in the arts offers a pathway for exploring and expanding new ways of thinking, developing insights and sparking self-discovery.

"As a clinician, I am deeply aware of the urgent need for new treatment options for teens with depression. The findings in this report are promising, and I hope they will encourage more research investigating whether and how arts-based interventions like Creativity Camp can help adolescents with depression to recover and thrive," said Kathryn Cullen, MD, a professor at the U of M Medical School and child and adolescent psychiatrist with M Health Fairview. She is also a member of the Masonic Institute for the Developing Brain.

The research team continues to analyze brain imaging and cognitive data that was collected to evaluate the intervention's neural and cognitive effects. In future work, they also plan to see if their findings can be replicated using an active comparison group and a larger sample.

Funding was provided by Minnesota Futures through the University of Minnesota Research & Innovation Office, the University of Minnesota Medical School and the University of Minnesota Foundation.
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Cholesterol is not the only lipid involved in trans fat-driven cardiovascular disease | ScienceDaily
Salk scientists have tracked the flow of trans fats using mouse models to describe the molecular mechanisms that cause trans fats to promote atherosclerotic cardiovascular disease (ASCVD), explaining how industrially produced trans-unsaturated fatty acids in our food significantly promote ASCVD and encouraging lawmakers to impose regulations on the use of these fats in food. This new insight into the flow of fats through the body points to new therapeutic targets for mitigating diseases like ASCVD, non-alcoholic fatty liver disease, obesity, diabetes, peripheral neuropathy, and neurodegeneration.


						
Excess cholesterol is known to form artery-clogging plaques that can lead to stroke, arterial disease, heart attack, and more, making it the focus of many heart health campaigns. Fortunately, this attention to cholesterol has prompted the development of cholesterol-lowering drugs called statins and lifestyle interventions like dietary and exercise regimens. But what if there's more to the picture than just cholesterol?

New research from Salk Institute scientists describes how another class of lipids, called sphingolipids, contributes to arterial plaques and atherosclerotic cardiovascular disease (ASCVD). Using a longitudinal study of mice fed high-fat diets -- with no additional cholesterol -- the team tracked how these fats flow through the body and found the progression of ASCVD induced by high trans fats was fueled by the incorporation of trans fats into ceramides and other sphingolipids. Knowing that sphingolipids promote atherosclerotic plaque formation reveals another side of cardiovascular disease in addition to cholesterol.

The findings, published in Cell Metabolism on November 14, 2024, open an entirely new avenue of potential drug targets to address these diseases and adverse health events like stroke or heart attacks.

"Fat is a major component of our diet, and eating trans fats is known to drive heart disease. We used this phenomenon to understand the biological mechanisms putting us at risk," says senior author Christian Metallo, professor and holder of the Daniel and Martina Lewis Chair at Salk. "There have been lots of studies investigating how trans fats drive cardiovascular risk, but it always comes back to cholesterol -- we wanted to take another look that omits cholesterol as a factor, and we found an enzyme and pathway relevant to cardiovascular disease that we can potentially target therapeutically."

When dietary fats enter the body through the foods we eat, they must be sorted and processed into compounds called lipids, such as triglycerides, phospholipids, cholesterol, or sphingolipids. Lipoproteins -- like the familiar HDL, LDL, and VLDL -- are used to transport these lipids through the blood.

Sphingolipids have become useful biomarkers for diseases like ASCVD, non-alcoholic fatty liver disease, obesity, diabetes, peripheral neuropathy, and neurodegeneration. However, it is unclear exactly how the incorporation of different dietary fats into sphingolipids leads to the development of ASCVD.




In particular, the researchers were curious to ask how the processing of trans fats into sphingolipids may be creating atherosclerotic plaques. They wondered, could sphingolipids created in the liver influence the secretion of lipoproteins like VLDL into the bloodstream that, in excess, cause arterial blockages?

The fate of dietary fat is often determined by the protein that metabolizes it, explains Metallo, so it was important for the Salk team to first explore the metabolic landscape that creates sphingolipids in the first place. They started their survey with a protein called SPT, which acts as a floodgate to regulate the synthesis of sphingolipids from fat molecules and amino acids (other cellular building blocks) like serine.

The team suspected that trans fats were being incorporated into sphingolipids by SPT, which, in turn, would promote the excess lipoprotein secretion into the bloodstream that causes ASCVD.

To test their theory, they compared the processing of two different fats, cis fats and trans fats. The difference between these two comes down to the placement of a hydrogen atom; cis fats, found in natural foods like fish or walnuts, have a kink in their structure caused by two side-by-side hydrogen atoms, whereas trans fats, found in processed foods like margarine or anything fried, have a straight-chain structure caused by two opposing hydrogen atoms. Importantly, the kink in cis fats means they cannot be tightly packed -- a positive feature for avoiding impenetrable clogs.

The researchers combined mouse model dietary manipulation with metabolic tracing, pharmacological interventions, and physiological analyses to answer their question -- what is the link between trans fats, sphingolipids, and ASCVD?

"We found the incorporation of trans fats through SPT increased lipoprotein secretion from the liver, which then promoted the formation of atherosclerotic plaques," says first author Jivani Gengatharan, a postdoctoral researcher in Metallo's lab. "This highlights sphingolipid metabolism as a key node in the progression of cardiovascular disease driven by specific dietary fats."

Starting with cells in Petri dishes, the team looked at whether trans or cis fats were preferentially metabolized by SPT -- and it turns out that SPT preferred trans fats. Furthermore, SPT's bias for trans fats was causing downstream sphingolipid secretion that could go on to cause plaque formation.




Then, they moved from Petri dishes to mice, and Gengatharan designed otherwise identical diets containing either high trans or high cis fats but little cholesterol, feeding them to mice for 16 weeks. In the end, they saw mice consuming a high trans fat diet were producing trans fat-derived sphingolipids that promoted the secretion of VLDL from the liver into the bloodstream. This, in turn, accelerated the buildup of atherosclerotic plaques and the development of fatty livers and insulin dysregulation. High cis fat diet mice, on the other hand, experienced shorter-term, less harmful effects like weight gain.

To probe these effects further, they inhibited SPT to see whether they could limit negative trans fat effects in mice, finding that reducing SPT activity did decrease trans fat-induced atherosclerosis. According to Metallo, these findings make this sphingolipid synthesis pathway through SPT a critical target for ASCVD therapeutics moving forward.

"As we get a better grasp on identifying and measuring these diverse circulating molecules in our bodies and how they're metabolized, we could make huge strides in personalizing medicine accordingly," says Metallo. "For now, I recommend everything in moderation -- we all have our own diets and genetics and predispositions. As we explore and understand those factors, we can improve our knowledge and expand treatment options in the future."

One particular SPT subunit stood out to the researchers as the subject of future research, since the team suspects it is responsible for selectively spitting dangerous lipids out of the liver. With the spotlight on SPT, the team hopes to see new non-statin drug development plans for managing and preventing cardiovascular disease.

Despite the World Health Organization (WHO) announcing a plan to eliminate trans fats from food supplies by the end of 2023, nearly 4 billion people remain at risk in 2024 due to countries not abiding by WHO's best practices. The team hopes their work can make a difference in the lives of individuals still at risk.

Other authors include Zoya Chih, Maureen Ruchhoeft, and Ethan Ashley of Salk; Michal Handzlik and Courtney Green of Salk and UC San Diego; Patrick Secrest and Philip Gordts of UC San Diego; and Martina Wallace of University College Dublin.

The work was supported by the National Institutes of Health (R01CA234245), Aileen S. Andrew Foundation, and Mary K. Chapman Foundation.
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New subtypes of common brain disorder | ScienceDaily
Roughly 4% of the population is affected by a congenital brain malformation that has eluded researchers' efforts to find causes and treatments. For the condition, Chiari type-1 malformation, the diagnosis is straightforward: the lower part of the brain, known as the cerebellum, protrudes at least five millimeters through the gap in the skull that connects to the spinal cord.


						
There's no one known cause for Chiari type-1, and the symptoms it can cause are unpredictable. The most common problems include chronic headaches, difficulty swallowing and decreased muscle strength, as well as syringomyelia, a condition that occurs when a cyst forms in the spinal cord. Sometimes these symptoms occur in combination, or singly. In most cases, people can live their whole lives with no ill effects. The breadth of Chiari type-1 presentations has made it difficult for physicians to develop a consistent treatment protocol for their patients.

A study by Washington University in St. Louis researchers has begun to fill that gap. A collaboration among neurosurgeons and computer scientists has defined three sub-types of Chiari type-1 with distinct characteristics that physicians can use to plan treatment options for their patients.

The results are available in the journal Neurosurgery.

More and better information was needed to refine Chiari type-1 diagnoses so doctors could reliably determine which cases call for which clinical interventions, if any. For instance, a surgical operation can widen the opening at the base of the skull to reduce pressure on the brain and relieve certain symptoms in some Chiari type-1 patients.

"Chiari represents a substantial proportion of all the patients that pediatric neurosurgeons see -- it's probably in the top three leading causes of surgeries," said Sean Gupta, MD, a neurosurgery resident at WashU Medicine and a co-lead author of the study. He explained that not every type of patient responds to or needs the procedure. It is particularly necessary in patients who present with both syringomyelia and headaches, though some patients continue to experience effects despite surgery. Other cases may be managed with pain medications or monitored. Most cases remain undetected to patients and their doctors alike.

"In some population studies, looking at a random selection of people who had MRIs but no diagnosis, when we specifically look for Chiari malformations you find something like up to 4% of the population has it, but it doesn't necessarily cause them any problems," Gupta said.




For the cases that are affecting the health and quality of life of patients, doctors only had incomplete information on how and when to best treat a spectrum of symptoms that did not always respond to interventions in the same way.

There was no shortage of available data to search for patterns in malformations and symptoms to identify subtypes for which treatment protocols could be devised. WashU Medicine is the lead institution in the Park-Reeves Syringomyelia Research Consortium, with information from more than 1,200 patients with Chiari type-1 to comb for correlations. There are, in fact, hundreds of variables for each patient -- ranging from clinical data and brain imaging to health insurance status. For the model, a subset of these variables was carefully selected using a combination of data-driven methods and clinician input, gathered through a survey of expert pediatric neurosurgeons nationwide.

"It's what we call a very high-dimensional problem, in that there are many variables that have to be considered," said Chenyang Lu, PhD, a co-senior author of the study and the Fullgraf Professor of Computer Science & Engineering in the McKelvey School of Engineering and founding director of the AI for Health Institute at WashU. Co-senior author David Limbrick, MD, PhD, now the James W. and Frances G. McGlothlin chair of the Department of Neurosurgery at Virginia Commonwealth University School of Medicine, approached Lu because the artificial intelligence tools like those with which he works are extremely good at sifting through large data sets to identify patterns and correlations within the many variables associated with Chiari type-1 cases. These patterns could then serve as indicators to physicians seeking the best treatment options for their patients.

Ziqi Xu, a PhD student in the Lu lab at WashU and co-lead author, developed the AI algorithm to sort through which of the 500-plus variables in the dataset clustered together. Three distinct subtypes of Chiari type-1 emerged.

Cluster 1 patients were more likely to be female, tended to be diagnosed slightly later in childhood and presented with chronic headaches and few other health issues. Cluster 2 patients were younger and had fewer headaches but a wider range of other issues such as muscle control and swallowing difficulties. The third cluster usually presented with spinal deformities, which may require the standard decompression procedure and possible further spine surgeries.

"This should help in the effort to develop guidelines that will decide which patients need to get surgery, and what type of surgery, or what other therapy may need to happen," Gupta said. "We need to have some sort of evidence-based consensus opinion on how a clinician treats or manages these patients. Until now we have been working from very imperfect data."

Xu, who is already working to further refine and develop this model, said she believes that the collaboration between clinicians and computer scientists in this study has the potential to be transformative across the field of medicine.

"We are in a golden age," Xu said. "With the growing power of computational tools and the vast data in electronic health records, AI can serve as a catalyst for generating novel insights for clinicians, enabling us to work together toward impactful discoveries and better patient care."
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        Astronomers take the first close-up picture of a star outside our galaxy
        While astronomers have taken about two dozen zoomed-in images of stars in our galaxy, unveiling their properties, countless other stars dwell within other galaxies, so far away that observing even one of them in detail has been extremely challenging. Up until now.

      

      
        Turning carbon emissions into methane fuel
        Chemists have developed a novel way to capture and convert carbon dioxide into methane, suggesting that future gas emissions could be converted into an alternative fuel using electricity from renewable sources.

      

      
        Research aims to roll back contamination caused by toxic tires
        A new study demonstrates a way to diminish the impact that tires have on the environment when they can no longer be used on vehicles. The process upgrades 6PPD -- a useful but environmentally harmful molecule that helps tires last longer -- into safe chemicals.

      

      
        Research team develops novel biomimetic speaking valve technology
        A research team has developed a novel biomimetic speaking valve technology that could significantly increase the safety of tracheostomized patients.

      

      
        Research on gravity in line with Einstein's theory of general relativity
        Researchers used the Dark Energy Spectroscopic Instrument to map how nearly 6 million galaxies cluster across 11 billion years of cosmic history. Their observations line up with what Einstein's theory of general relativity predicts.

      

      
        Recycled pacemakers function as well as new devices, international study suggests
        Recycled pacemakers can function as well as new devices, according to a new study. These used and reconditioned devices have the potential to increase access to pacemaker therapy in low- and middle-income countries, where many patients cannot afford the treatment.

      

      
        Synchronized movement between robots and humans builds trust, study finds
        Trust between humans and robots is improved when the movement between both is harmonized, researchers have discovered.

      

      
        Physicists develop new method to visualize magnetic nanostructures with high resolution
        A new method enables researchers to analyse magnetic nanostructures with a high resolution. The new method achieves a resolution of around 70 nanometers, whereas normal light microscopes have a resolution of just 500 nanometers. This result is important for the development of new, energy-efficient storage technologies based on spin electronics.

      

      
        Researchers develop clinically validated, wearable ultrasound patch for continuous blood pressure monitoring
        A re-engineered wearable ultrasound patch for continuous and noninvasive blood pressure monitoring has undergone comprehensive clinical validation on over 100 patients, marking a major milestone in wearable technology research. The soft, stretchy patch provides precise, real-time readings of blood pressure deep within the body. It could offer a simpler and more reliable alternative to current clinical methods.

      

      
        Tumor cells suffer copper withdrawal
        While toxic in high concentrations, copper is essential to life as a trace element. Many tumors require significantly more copper than healthy cells for growth -- a possible new point of attack for cancer treatment. Medical researchers have now introduced a novel method by which copper is effectively removed from tumor cells, killing them.

      

      
        An innovative antibiotic for drug-resistant bacteria
        Antibacterial drugs are important for treating infections. But increasingly, bacterial resistance to current drugs -- so they don't work well, or even at all -- means new ones are urgently needed. Researchers have demonstrated a potential antibacterial treatment from a modified darobactin, a compound originally from a bacterium. The team reports proof-of-concept animal trials on infections caused by bacteria, including E. coli, that are known to develop drug resistance.

      

      
        Researchers use artificial intelligence to diagnose depression
        Depression is one of the most common mental illnesses. As many as 280 million people worldwide are affected by this disease, which is why researchers have developed an artificial intelligence (AI) model that helps to identify depression based on both speech and brain neural activity. This multimodal approach, combining two different data sources, allows a more accurate and objective analysis of a person's emotional state, opening the door to a new phase of depression diagnosis.

      

      
        Real-world chemists are more diverse than generative AI images suggest
        Asking children 'What does a scientist look like?' now results in more illustrations of women and people of color than decades ago. But do generative artificial intelligence (AI) tools also depict the diversity among scientists? Researchers prompted AI image generators for portraits of chemists. They found that none of the collections accurately represents the gender, racial or disability diversity among real chemists today.

      

      
        Thermochemical tech shows promising path for building heat
        Energy stored in thermochemical materials can effectively heat indoor spaces, particularly in humid regions, according to researchers.

      

      
        Astronomers discover first pairs of white dwarf and main sequence stars in clusters, shining new light on stellar evolution
        Astronomers have discovered the first pairs of white dwarf and main sequence stars -- 'dead' remnants and 'living' stars -- in young star clusters. This breakthrough offers new insights on an extreme phase of stellar evolution, and one of the biggest mysteries in astrophysics.

      

      
        How flood risk affects home values
        Houses for sale in a flood zone are around 10% cheaper than surrounding areas, according to new research. However, the reduced price tag is not worth the extra risk and can burden buyers with long-term insurance costs, according to new research.

      

      
        New theory reveals the shape of a single photon
        A new theory, that explains how light and matter interact at the quantum level has enabled researchers to define for the first time the precise shape of a single photon.

      

      
        Next step in light microscopy image improvement
        It is the computational processing of images that reveals the finest details of a sample placed under all kinds of different light microscopes. Even though this processing has come a long way, there is still room for increasing for example image contrast and resolution. Based on a unique deep learning architecture, a new computational model is faster than traditional models while matching or even surpassing their images' quality.

      

      
        Perovskite research boosts solar cell efficiency and product life
        An international team has identified a strategy to improve both the performance and stability for solar cells made out of the 'miracle material' perovskite by mitigating a previously hidden degradation pathway.

      

      
        New method of generating eco-friendly energy
        Researchers have developed a new method of growing organic crystals that can be used for energy-harvesting applications.

      

      
        Vultures and artificial intelligence(s) as death detectors: High-tech approach for wildlife research and conservation
        In order to use remote locations to record and assess the behavior of wildlife and environmental conditions, the GAIA Initiative developed an artificial intelligence (AI) algorithm that reliably and automatically classifies behaviors of white-backed vultures using animal tag data. As scavengers, vultures always look for the next carcass. With the help of tagged animals and a second AI algorithm, the scientists can now automatically locate carcasses across vast landscapes.

      

      
        Battery research with X-ray microscope
        New cathode materials are being developed to further increase the capacity of lithium batteries. Multilayer lithium-rich transition metal oxides (LRTMOs) offer particularly high energy density. However, their capacity decreases with each charging cycle due to structural and chemical changes. Using X-ray methods at BESSY II, teams from several research institutions have now investigated these changes for the first time with highest precision: at the unique X-ray microscope, they were able to obser...

      

      
        Researchers develop crystals to harvest water from air, inspired by desert life
        Researchers have developed a new crystalline material that can harvest water from fog without any energy input. The design of the novel type of smart crystals, which the researchers named Janus crystals, is inspired by desert plants and animals, which can survive in arid conditions.

      

      
        Study tracks PFAS, microplastics through landfills and wastewater treatment plants
        Scientists find that most of the microplastics and the 'forever chemicals' known as PFAS cycle through landfills and wastewater treatment plants and end up back in the environment.

      

      
        Building roots in glass, a bio-inspired approach to creating 3D microvascular networks using plants and fungi
        Researchers have developed a new bio-inspired approach to building complex 3D microfluidic networks by utilizing plant roots and fungal hyphae as molds. The team grew plants and fungi in nanoparticles of silica, then baked out the plants and solidified the glass. What remains is glass with micrometer-sized networks where the roots used to be.

      

      
        Artificial intelligence can be used to predict river discharge and warn of potential flooding
        Researchers have created a method that uses artificial intelligence to more accurately predict short-term river discharge using historical data from two hydrometric stations on the Ottawa River along with other weather-based parameters. They built on an existing type of algorithm called group method of data handling, which constructs predictive models by sorting and combining data into groups. The models are computed in different combinations repeatedly until the best and most reliable data combi...

      

      
        Improving hurricane modeling with physics-informed machine learning
        Researchers employ machine learning to more accurately model the boundary layer wind field of tropical cyclones. Conventional approaches to storm forecasting involve large numerical simulations run on supercomputers incorporating mountains of observational data, and they still often result in inaccurate or incomplete predictions. In contrast, the author's machine learning algorithm is equipped with atmospheric physics equations that can produce more accurate results faster and with less data.

      

      
        Sliding seeds can provide insight into devastating landslides and rock avalanches
        Researchers study how Champatis roll and bounce down inclines. The authors released a heap of the seeds down an inclined plane while a camera recorded their descent to analyze their speed and the dynamics of their movement. The grains start to spread out slowly, then decrease quickly as they move downstream, akin to rock avalanches. This research may provide valuable insights into geological flows, including hyperspreading of rock avalanches, and could contribute to resolving challenges in this a...

      

      
        Leaner large language models could enable efficient local use on phones and laptops
        Researchers have introduced a technique for compressing a large language model's reams of data, which could increase privacy, save energy and lower costs. The new algorithm works by trimming redundancies and reducing the precision of an LLM's layers of information. This type of leaner LLM could be stored and accessed locally on a device like a phone or laptop and could provide performance nearly as accurate and nuanced as an uncompressed version.

      

      
        Modeling and analysis reveals technological, environmental challenges to increasing water recovery from desalination
        Using zero liquid discharge to increase water recovery from desalination is an emerging method to combat water scarcity, but is expensive, energy-intensive and comes with environmental risks. Researchers have optimized zero liquid discharge technologies for cost, energy consumption and land use.

      

      
        Electron imaging reveals the vibrant colors of the outermost electron layer
        Surfaces play a key role in numerous chemical reactions, including catalysis and corrosion. Understanding the atomic structure of the surface of a functional material is essential for both engineers and chemists. Researchers used atomic-resolution secondary electron (SE) imaging to capture the atomic structure of the very top layer of materials to better understand the differences from its lower layers.

      

      
        Machine learning and supercomputer simulations help researchers to predict interactions between gold nanoparticles and blood proteins
        Researchers have used machine learning and supercomputer simulations to investigate how tiny gold nanoparticles bind to blood proteins. The studies discovered that favorable nanoparticle-protein interactions can be predicted from machine learning models that are trained from atom-scale molecular dynamics simulations. The new methodology opens ways to simulate efficacy of gold nanoparticles as targeted drug delivery systems in precision nanomedicine.

      

      
        Ytterbium thin-disk lasers pave the way for sensitive detection of atmospheric pollutants
        Alongside carbon dioxide, methane is a key driver of global warming. To detect and monitor the climate pollutants in the atmosphere precisely, scientists have developed an advanced laser technology. A high-power ytterbium thin-disk laser drives an optical parametric oscillator (OPO) to generate high-power, stable pulses in the short-wave infrared (SWIR) spectral range. This allows researchers to detect and analyze a wide variety of atmospheric compounds. This novel method can play a crucial role ...

      

      
        Study identifies strategy for AI cost-efficiency in health care settings
        A study has identified strategies for using large language models (LLMs), a type of artificial intelligence (AI), in health systems while maintaining cost efficiency and performance. The findings provide insights into how health systems can leverage advanced AI tools to automate tasks efficiently, saving time and reducing operational costs while ensuring these models remain reliable even under high task loads.

      

      
        Effortless robot movements
        Humans and animals move with remarkable economy without consciously thinking about it by utilizing the natural oscillation patterns of their bodies. A new tool can now utilize this knowledge for the first time to make robots move more efficiently.

      

      
        Confinement may affect how we smell and feel about food
        New research found confined and isolating environments changed the way people smelled and responded emotionally to certain food aromas. The team in this study compared 44 people's emotional responses and perception of eight food aromas in two environmental scenarios: sitting in reclined chairs that mimic astronauts' posture in microgravity; and then in the confined setting of the International Space Station (ISS), which was simulated for participants with virtual reality goggles. The research bui...

      

      
        Plastic bag bans have lingering impacts, even after repeals
        A new study found that policies to curtail the use of single-use plastic bags in grocery stores and other retail outlets in Austin and Dallas, Texas, resulted in people buying more plastic bags, a behavior that continued after the rules were no longer in place.

      

      
        New research explores volcanic caves, advancing the search for life on Mars
        Through the intricate study of lava tubes -- caves formed following volcanic eruptions when lava cools down -- an international team of researchers has uncovered clues about Earth's ancient environments that could be significant in the search for life on Mars.

      

      
        New oral drug to calm abdominal pain
        Researchers have developed a new class of oral painkillers to suppress chronic abdominal pain that is based on the peptide hormone oxytocin that drives childbirth contractions.

      

      
        New idea may crack enigma of the Crab Nebula's 'zebra' pattern
        A theoretical astrophysicist may have solved a nearly two-decade-old mystery over the origins of an unusual 'zebra' pattern seen in high-frequency radio pulses from the Crab Nebula.

      

      
        Gaming for the good!
        It turns out gaming is good for you! New research indicates massive multiplayer online gamers learn by gaming and their skills in the workplace are enriched by those seemingly endless hours previously thought of as frittering away time.

      

      
        Invisible touch: AI can feel and measure surfaces
        Quantum-science advances using AI can measure very small surfaces and distances -- opening a world of medical, manufacturing and other applications.

      

      
        'Walk this Way': How ants create trails to multiple food sources
        Researchers have discovered that in a foraging ant's search for food, it will leave pheromone trails connecting its colony to multiple food sources when they're available, successfully creating the first model that explains the phenomenon of trail formation to multiple food sources.

      

      
        Scientists transform blood into regenerative materials, paving the way for personalized, blood-based, 3D-printed implants
        Scientists have created a new 'biocooperative' material based on blood, which has shown to successfully repair bones, paving the way for personalised regenerative blood products that could be used as effective therapies to treat injury and disease.

      

      
        Novel magnetic field integration enhances green hydrogen peroxide production
        A sprinkling of magnetic nanoparticles is just enough to power up catalysts, so they can make hydrogen peroxide production more efficient.

      

      
        Biodiversity in the city: Designing urban spaces for humans and animals
        Animals and plants also live and thrive on public squares. This creates opportunities for greater biodiversity and well-being for the human population. Researchers have studied at 103 locations in Munich how various factors affect flora and fauna. They advocate a close examination of local conditions and a more nature-focused approach to the design of public spaces.

      

      
        New route to 'quantum spin liquid' materials discovered
        Scientists have produced a new route to materials with complex 'disordered' magnetic properties at the quantum level. The material, based on a framework of ruthenium, fulfils the requirements of the 'Kitaev quantum spin liquid state' -- an elusive phenomenon that scientists have been trying to understand for decades.

      

      
        Material developed with novel stretching properties
        Metamaterials are artificial materials that do not occur in nature. Their components function like atoms in conventional materials but have special optical, electrical and magnetic properties. Interaction between the components is crucial to a metamaterial's functionality. Previously a component could usually interact only with its immediate neighbors. Researchers have now developed a mechanical metamaterial with which these interactions can also be triggered at greater distances within the mater...

      

      
        Recycling batteries with citric acid
        A simple, highly efficient, inexpensive, and environmentally friendly process could provide a viable pathway for the sustainable recycling of depleted lithium-ion batteries (LIBs): No chemicals beyond citric acid need to be added to leach out and separate over 99 % of the lithium, nickel, cobalt, and manganese metals contained in NCM batteries. The resulting recycled material can be directly converted into NCM electrodes, reports a research team.

      

      
        Cash is King: The surprising truth about spending habits in a cashless world
        Physical cash not only influences how much we spend but also fosters a profound sense of psychological ownership that digital payments cannot replicate, according to new research.
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Astronomers take the first close-up picture of a star outside our galaxy | ScienceDaily
"For the first time, we have succeeded in taking a zoomed-in image of a dying star in a galaxy outside our own Milky Way," says Keiichi Ohnaka, an astrophysicist from Universidad Andres Bello in Chile. Located a staggering 160 000 light-years from us, the star WOH G64 was imaged thanks to the impressive sharpness offered by the European Southern Observatory's Very Large Telescope Interferometer (ESO's VLTI). The new observations reveal a star puffing out gas and dust, in the last stages before it becomes a supernova.


						
"We discovered an egg-shaped cocoon closely surrounding the star," says Ohnaka, the lead author of a study reporting the observations published today in Astronomy & Astrophysics. "We are excited because this may be related to the drastic ejection of material from the dying star before a supernova explosion."

While astronomers have taken about two dozen zoomed-in images of stars in our galaxy, unveiling their properties, countless other stars dwell within other galaxies, so far away that observing even one of them in detail has been extremely challenging. Up until now.

The newly imaged star, WOH G64, lies within the Large Magellanic Cloud, one of the small galaxies that orbits the Milky Way. Astronomers have known about this star for decades and have appropriately dubbed it the 'behemoth star'. With a size roughly 2000 times that of our Sun, WOH G64 is classified as a red supergiant.

Ohnaka's team had long been interested in this behemoth star. Back in 2005 and 2007, they used ESO's VLTI in Chile's Atacama Desert to learn more about the star's features, and carried on studying it in the years since. But an actual image of the star had remained elusive.

For the desired picture, the team had to wait for the development of one of the VLTI's second-generation instruments, GRAVITY. After comparing their new results with other previous observations of WOH G64, they were surprised to find that the star had become dimmer over the past decade.

"We have found that the star has been experiencing a significant change in the last 10 years, providing us with a rare opportunity to witness a star's life in real time," says Gerd Weigelt, an astronomy professor at the Max Planck Institute for Radio Astronomy in Bonn, Germany and a co-author of the study. In their final life stages, red supergiants like WOH G64 shed their outer layers of gas and dust in a process that can last thousands of years. "This star is one of the most extreme of its kind, and any drastic change may bring it closer to an explosive end," adds co-author Jacco van Loon, Keele Observatory Director at Keele University, UK, who has been observing WOH G64 since the 1990s.

The team thinks that these shed materials may also be responsible for the dimming and for the unexpected shape of the dust cocoon around the star. The new image shows that the cocoon is stretched-out, which surprised scientists, who expected a different shape based on previous observations and computer models. The team believes that the cocoon's egg-like shape could be explained by either the star's shedding or by the influence of a yet-undiscovered companion star.

As the star becomes fainter, taking other close-up pictures of it is becoming increasingly difficult, even for the VLTI. Nonetheless, planned updates to the telescope's instrumentation, such as the future GRAVITY+, promise to change this soon. "Similar follow-up observations with ESO instruments will be important for understanding what is going on in the star," concludes Ohnaka.
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Turning carbon emissions into methane fuel | ScienceDaily
Chemists have developed a novel way to capture and convert carbon dioxide into methane, suggesting that future gas emissions could be converted into an alternative fuel using electricity from renewable sources.


						
Carbon dioxide (CO2) is a greenhouse gas that accounts for a large part of Earth's warming climate, and is produced by power plants, factories and various forms of transportation. Typical carbon capture systems aimed at reducing its presence in the atmosphere work to lower carbon dioxide emissions by isolating CO2 from other gases and converting it to useful products. However, this process is difficult to implement on an industrial scale due to the massive amount of energy required for these systems to operate.

Now, using a special nickel-based catalyst, researchers have figured out a way to save much of this precious energy by turning captured carbon dioxide directly into methane, said Tomaz Neves-Garcia, lead author of the study and a current postdoctoral researcher in chemistry and biochemistry at The Ohio State University.

By employing nickel atoms laid out on an electrified surface, the team was able to directly convert carbamate, the captured form of carbon dioxide, to methane. They found that nickel atoms, a cheap and widely available catalyst, were extremely good at making this conversion.

"We are going from a molecule that has low energy and producing from it a fuel that has high energy," said Neves-Garcia. "What makes this so interesting is that others capture, recover and then convert carbon dioxide in steps, while we save energy by doing these steps simultaneously."

Most importantly, streamlining the carbon capture process helps reframe what scientists know about the carbon cycle, and is a vital step to setting up more complex strategies for faster and more efficient climate mitigation technologies.

"We need to focus on spending the lowest energy possible for carbon capture and conversion," said Neves-Garcia. "So instead of performing all the capture and conversion steps independently, we can combine it in a single step, bypassing wasteful energy processes."

The paper was recently published in the Journal of the American Chemical Society. 




Although many carbon capture methods are still in their early stages, with researchers from an array of fields working to improve them, the field is a promising one, said Neves-Garcia.

Converting CO2 into a fuel using renewable electricity has the potential to close the carbon cycle. For example, when methane is burned to generate energy, it emits carbon dioxide, which, if captured and converted back to methane, could lead to a continuous cycle of energy production without adding to Earth's global warming burden.

The study also represents the first time that researchers discovered they could use electrochemistry to achieve carbamate conversion to methane. Although many attempts have been made to convert captured CO2 into useful products, until now most researchers have only shown the ability to produce carbon monoxide.

"Methane can be a really interesting product, but the most important thing is that this opens a path to develop more processes to convert captured CO2  into other products," he said.

Moving forward, the team expects to keep exploring other chemical clean energy alternatives to help inspire the creation of a variety of sustainable carbon capture routes.

"Everything always goes back to energy, and there's a lot of excitement and effort invested in the future of this field to save more of it," said Neves-Garcia.

Other co-authors include Quansong Zhu and L. Robert Baker from Ohio State, Liane M. Rossi from the University of Sao Paulo, Mahmudul Hasan and Robert E. Warburton from Case Western Reserve University, Jing Li and Hailiang Wang from Yale University, as well as Zhan Jiang and Yongye Liang from the Southern University of Science and Technology.
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Research aims to roll back contamination caused by toxic tires | ScienceDaily
University of Delaware researchers have developed a method for mitigating the decontamination that tires release into the environment at the end of their lifespan.


						
In a new study published in Nature Chemical Engineering, the team demonstrated a way to upgrade 6PPD -- a molecule that provides UV protection to help the rubber found in tires last longer -- into safe chemicals. The method would also turn the leftover crumb rubber into aromatics and carbon black, a soot-like material found in everything from pigments to cosmetics to electronics. The study was led by Dion Vlachos, chair of UD's Department of Chemical and Biomolecular Engineering, and also involved reseachers from the University's Center for Plastics Innovation.

According to Vlachos, tires are responsible for about one-third of the microplastics in the environment. This is because nearly 25% of the components in a tire are made of synthetic rubber, which is a plastic.

Under sun radiation exposure, 6PPD converts to 6PPD-quinone, what is called a diketone, or a molecule made up of two ketone groups. One major source for these diketone molecules is the tires themselves. And it's not just the microplastics that result from tire wear and tear when in use. These molecules also can be released into the environment from tires left in landfills and exposed to the elements, such as rainfall.

"You can't put a filter on the environment the way you might have a filter on your household dryer to capture these fibers," said Vlachos, who also directs the Delaware Energy Institute.

While others in the field have attempted to break tire materials down using high heat, through a process known as pyrolysis, 6PPD is stubborn and the diketone molecules remain in the oil left behind. If the oil is used in fuel or other materials, the diketone molecules go along for the ride, which is a problem.

So, the Vlachos team decided to try and remove the 6PPD through a process known as chemical extraction. This involved placing millimeter-sized pieces of tire, or crumb rubber, into a classic microwave reactor, heating the materials up and using a chemical solvent to quickly separate the 6PPD from the other molecules present.




Once the 6PPD molecules are removed, they can be chemically converted into safe chemicals that can be used or sold for a small price. The rest of the tire, meanwhile, can be recycled using classic plastic recycling methods -- a plus, given there currently are no alternatives for tires in general. This would enable remediated tire materials to be used in practical applications, say, on soccer fields, playgrounds or in asphalt for roads, without worry. The crumb rubber also could be used in aromatics, which are starting materials for a wide range of consumer products, or as carbon black, a soot-like material found in many pigments, conductive/insulating elements and reinforcing agents, among other things.

The UD research team has protected the novel approach through the University's Office of Economic Innovation and Partnerships.

To date, the research team has proven this approach at the lab scale, according to Vlachos, and a technoeconomic analysis showed the cost looks to be very reasonable. It's a positive step, but more work is needed -- and time is of the essence.

Worldwide, the number of end-of-life tires continues to grow, with some reports estimating there could be up to five billion tires in need of disposal worldwide by 2030. Meanwhile, scrap tire use in the United States declined by 25% between 2013 and 2021.

"I think actual recycling of the tire itself is important, so there are truly circular solutions that are doing upcycling," he said. "We must make things at a large enough scale and at a reasonable cost outside of the laboratory. This has to be demonstrated with pilot-scale facilities. We haven't done that."

Taking solutions from the lab to the real world will require further engineering effort and time. Having a dedicated Center for Plastics Innovation at UD is a definite advantage, Vlachos said, because it brings a critical mass of people talking, thinking and working on these issues. Startups and other minds, along with the automotive industry, will be key to driving solutions toward adoption.

"We need to educate the community. We need social sensitivity, awareness. It's not a problem that will solve itself," Vlachos said.

Co-authors on the paper include Sean Najmi, Pooja Bhalode, Mongtomery Baker-Fales, Brandon Vance, Esun Selvam, Kewei Yu and Weiqing Zheng.
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Research team develops novel biomimetic speaking valve technology | ScienceDaily
A research team from the University of Freiburg and the Medical Center- University of Freiburg has developed a novel biomimetic speaking valve technology that could significantly increase the safety of tracheostomised patients.


						
The challenge: if conventional speaking valves are used improperly, dangerous overpressure can occur, which can cause serious complications and even death. In a collaboration between the Freiburg Botanical Garden, the Medical Center -- University of Freiburg and the Cluster of Excellence livMatS of the University of Freiburg, researchers developed a speaking valve with an integrated pressure release valve and an acoustic warning signal, inspired by the trapping mechanism of the carnivorous bladderwort plant Utricularia vulgaris.

Utricularia vulgaris, also known as a bladderwort, is a carnivorous plant that traps its prey using specialized hollow, water filled trap bladders. It has been the subject of intensive research in the working group of Prof. Dr. Thomas Speck for many years. These bladders create an internal vacuum and are closed by a special 'trap door'. When small creatures touch the fine trigger hairs on the outside of the door, it opens inwards within 0.5 ms. This fast and reliable opening mechanism of the trap allows water to flow in, dragging the prey with it. The trap door then closes again by means of an elastic resetting mechanism.

"Bionic solution for a tangible clinical problem"

The direct inspiration for this innovative concept came from so-called CIRS reports. In this reporting and learning system at the Medical Center- University of Freiburg, critical situations in patient care can be reported without sanctions and their learning potential translated into concrete solutions for improving patient safety. "It was a stroke of luck for us to become aware of the creative potential of our partners in the Botanical Garden and Cluster of Excellence and to be able to develop this elegant bionic solution for a tangible clinical problem with them," says Dr. Claudius Stahl, co-author and specialist in anaesthesiology at the Medical Center -- University of Freiburg.

The biomimetic approach enables the opening pressure to be flexibly adjusted so that the valve can be adapted to the individual needs of the patient. The University of Freiburg has applied for a patent for this development.

The research team applied this principle to the new pressure release valve: a flexible membrane mimics the opening movement of the plant trap and reacts to critical pressure increases in the speaking valve. Upon reaching a specific pressure threshold, which can be adjusted based on the thickness and composition of the membrane, the membrane opens, enabling the regulated release of excess air. The air flows through a pipe module situated behind the "trap door," generating an acoustic signal. This signal serves as an alert for medical personnel, immediately drawing attention to potentially hazardous circumstances.

"This innovative pressure release valve opens automatically when critical pressure is reached, emitting a clearly audible warning signal," explains Dr Falk Tauber, co-author and project manager. The design thus ensures timely pressure release and alerts medical personnel to ensure quick assistance.
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Research on gravity in line with Einstein's theory of general relativity | ScienceDaily
Gravity has shaped our cosmos. Its attractive influence turned tiny differences in the amount of matter present in the early universe into the sprawling strands of galaxies we see today. A new study using data from the Dark Energy Spectroscopic Instrument (DESI) has traced how this cosmic structure grew over the past 11 billion years, providing the most precise test to date of gravity at very large scales.


						
DESI is an international collaboration of more than 900 researchers from over 70 institutions around the world and is managed by the Department of Energy's Lawrence Berkeley National Laboratory (Berkeley Lab). In their new study, DESI researchers found that gravity behaves as predicted by Einstein's theory of general relativity. The result validates our leading model of the universe and limits possible theories of modified gravity, which have been proposed as alternative ways to explain unexpected observations -- including the accelerating expansion of our universe that is typically attributed to dark energy.

"General relativity has been very well tested at the scale of solar systems, but we also needed to test that our assumption works at much larger scales," said Pauline Zarrouk, a cosmologist at the French National Center for Scientific Research (CNRS) working at the Laboratory of Nuclear and High-Energy Physics (LPNHE), who co-led the new analysis. "Studying the rate at which galaxies formed lets us directly test our theories and, so far, we're lining up with what general relativity predicts at cosmological scales."

The study also provided new upper limits on the mass of neutrinos, the only fundamental particles whose masses have not yet been precisely measured. Previous neutrino experiments found that the sum of the masses of the three types of neutrinos should be at least 0.059 eV/c2. (For comparison, an electron has a mass of about 511,000 eV/c2.) DESI's results indicate that the sum should be less than 0.071 eV/c2, leaving a narrow window for neutrino masses.

The DESI collaboration shared their results in several papers posted to the online repository arXiv today. The complex analysis used nearly 6 million galaxies and quasars and lets researchers see up to 11 billion years into the past. With just one year of data, DESI has made the most precise overall measurement of the growth of structure, surpassing previous efforts that took decades to make.

Today's results provide an extended analysis of DESI's first year of data, which in April made the largest 3D map of our universe to date and revealed hints that dark energy might be evolving over time. The April results looked at a particular feature of how galaxies cluster known as baryon acoustic oscillations (BAO). The new analysis, called a "full-shape analysis," broadens the scope to extract more information from the data, measuring how galaxies and matter are distributed on different scales throughout space. The study required months of additional work and cross-checks. Like the previous study, it used a technique to hide the result from the scientists until the end, mitigating any unconscious bias.

"Both our BAO results and the full-shape analysis are spectacular," said Dragan Huterer, professor at the University of Michigan and co-lead of DESI's group interpreting the cosmological data. "This is the first time that DESI has looked at the growth of cosmic structure. We're showing a tremendous new ability to probe modified gravity and improve constraints on models of dark energy. And it's only the tip of the iceberg."

DESI is a state-of-the-art instrument that can capture light from 5,000 galaxies simultaneously. It was constructed and is operated with funding from the DOE Office of Science. DESI is mounted on the U.S. National Science Foundation's Nicholas U. Mayall 4-meter Telescope at Kitt Peak National Observatory (a program of NSF NOIRLab). The experiment is now in its fourth of five years surveying the sky and plans to collect roughly 40 million galaxies and quasars by the time the project ends.




The collaboration is currently analyzing the first three years of collected data and expects to present updated measurements of dark energy and the expansion history of our universe in spring 2025. DESI's expanded results released today are consistent with the experiment's earlier preference for an evolving dark energy, adding to the anticipation of the upcoming analysis.

"Dark matter makes up about a quarter of the universe, and dark energy makes up another 70 percent, and we don't really know what either one is," said Mark Maus, a PhD student at Berkeley Lab and UC Berkeley who worked on theory and validation modeling pipelines for the new analysis. "The idea that we can take pictures of the universe and tackle these big, fundamental questions is mind-blowing."

DESI is supported by the DOE Office of Science and by the National Energy Research Scientific Computing Center, a DOE Office of Science user facility. Additional support for DESI is provided by the U.S. National Science Foundation; the Science and Technology Facilities Council of the United Kingdom; the Gordon and Betty Moore Foundation; the Heising-Simons Foundation; the French Alternative Energies and Atomic Energy Commission (CEA); the National Council of Humanities, Sciences, and Technologies of Mexico; the Ministry of Science and Innovation of Spain; and by the DESI member institutions.

The DESI collaboration is honored to be permitted to conduct scientific research on I'oligam Du'ag (Kitt Peak), a mountain with particular significance to the Tohono O'odham Nation.

Several related papers: https://data.desi.lbl.gov/doc/papers/
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Recycled pacemakers function as well as new devices, international study suggests | ScienceDaily
Recycled pacemakers can function as well as new devices, a University of Michigan-led study suggests.


						
These used and reconditioned devices have the potential to increase access to pacemaker therapy in low- and middle-income countries, where many patients cannot afford the treatment.

Researchers from the U-M Health Frankel Cardiovascular Center reported the findings as a late-breaking abstract at the 2024 American Heart Association Scientific Sessions.

The international clinical trial involved nearly 300 people across seven countries in Africa, North and South America.

It compared the function and safety of reconditioned pacemakers to new devices, with patients randomly assigned one or the other.

Investigators found no significant differences in pacemaker function up to 90 days after the procedure.

Just five patients developed localized pocket infections at the site where the pacemaker was implanted, three of whom had initially received new devices.




Three deaths occurred in the group with reconditioned pacemakers, but none were related to the implantation procedure, device infection or malfunction.

"These positive early results bring us closer to the reality of a large-scale pacemaker donation and reconditioning that could save lives across the globe," said principal investigator Thomas C. Crawford, M.D., a cardiac electrophysiologist at the Frankel Cardiovascular Center.

"Unlike in the United States, pacemaker therapy is often not available or affordable for people in low- and middle-income countries. Our program is determined to change that."

It has been estimated that hundreds of thousands of individuals from around the world die from lack of a pacemaker, typically in countries with limited resources.

While implanting a recycled pacemaker is not legal in the U.S., the Food and Drug Administration does allow refurbished devices to be exported.

The "My Heart Your Heart" program began sending reconditioned pacemakers abroad in 2010 for cases of compassionate use, in which there is no alternative to treat a life threatening cardiac condition.




The refurbished devices either come from deceased individuals or those who need a pacemaker upgrade to a device with more advanced functions.

The U-M team sorts and interrogates recycled pacemakers, only reconditioning those that have more than four years of battery life.

The devices are reprocessed in a joint laboratory with World Medical Relief in Southfield, Mich., and Northeast Scientific, Inc., re-sterilizes them free of charge in Connecticut.

Many of the pacemakers come from Implant Recycling, LLC, a Michigan environmental and recycling company that services the crematory and cemetery industries.

The program has received donations from funeral homes in all 50 states.

This idea is more than a decade in the making, with each step carefully studied, said co-author Kim A. Eagle, M.D., founder of the program and a director of the Frankel Cardiovascular Center.

"We started with the beliefs and attitudes of patients, families, physicians and funeral home directors. The process of proper extraction, analysis of function, sterilization, packaging and ultimate implantation and follow-up has been rigorously sought. We have created a published roadmap, if you will, of how other centers and partners in the world can join is this most worthy cause."

The Michigan-led team plans to continue follow-up with participants to determine the long-term safety and efficacy of recycled pacemakers.

The longevity of new pacemakers varies depending on how much the patient is using it but usually exceeds 10 years.

"It is imperative that we move forward with this research and determine the optimal way to reduce the gap in access to lifesaving pacemaker therapy," Crawford said.

"The three-month outcomes are encouraging, but the six- and 12-month outcomes will be vital in understanding whether, with the exception of battery life, the reprocessed pacemakers can function like new ones."

The research has been supported by the Frankel Cardiovascular Center, grateful patients and donors and a number of foundations. Inquire about pacemaker donations.
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Synchronized movement between robots and humans builds trust, study finds | ScienceDaily
Trust between humans and robots is improved when the movement between both is harmonised, researchers have discovered.


						
These findings could improve the success of real-world human-robot teams, helping users like the emergency services to work more effectively with robots in the future.

By sensing co-movement in real-world environments, robots could use this as an indicator to sense whether the user trusts them sufficiently.

Lead author Dr Edmund Hunt, based in the University of Bristol's Faculty of Science and Engineering, said: "People have preferred social distances from others during interaction and their proximity shapes engagement.

"This is true for human-robot interaction as well. The way a robot moves can also convey information to a user -- humans quickly perceive apparent goal-directed behaviour from robot motion.

"We wanted to understand whether how humans and mobile robots move together -- co-movement through a space such as a building -- can affect levels of trust in the robot."

The team predicted that if robots can move alongside humans in a synchronised way it would build trust -- and conversely, that if a user distrusts a robot, the co-movement will be disrupted.




The experiment took place in 'Sparks Bristol' where members of the public were teamed up with two mobile rover robots and asked them to imagine they were a firefighter searching a building after a fire, using the robots to inspect the building and make sure it was safe.

The team then tracked the human and robot movement using an ultrasound tracking system. They found statistical evidence that synchronisation between human and robot movement over time, when the robot was within two metres, is related to changes in self-reported trust. Users who reported lower trust in the robots were found to have mirrored the robots' movements less.

This means movement could potentially be used by the robots as a marker for problems with their user's trust in them, and they could take pre-emptive actions to try and improve or repair the trust, for instance if they have made a mistake and they need to make amends.

Dr Hunt added: "In the future humans and robots will be increasingly working alongside each other in teams -- and the teammates will need to trust each other.

"We found evidence that when humans and robots can move together in a more synchronised way it helps trust -- and that when trust is damaged, this co-movement is disrupted too.

"This might provide an early warning of the need for trust repair -- so that a human-robot mission can still be successful when things don't go to plan."

Now the team plan to investigate further the causal relationship from decreased trust to decreased co-movement. This includes establishing whether an interruption to robot co-working it is more difficult for the participant to find the rhythm of co-moving with the robot, which may not be a trust issue as such. This might also include exploring other forms of minimal, nonverbal communication suited to non-humanoid robots, such as indicator lights or sounds, which can shape how trust is developed and maintained.
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Physicists develop new method to visualize magnetic nanostructures with high resolution | ScienceDaily
A new method enables researchers to analyse magnetic nanostructures with a high resolution. It was developed by researchers at Martin Luther University Halle-Wittenberg (MLU) and the Max Planck Institute of Microstructure Physics in Halle. The new method achieves a resolution of around 70 nanometres, whereas normal light microscopes have a resolution of just 500 nanometres. This result is important for the development of new, energy-efficient storage technologies based on spin electronics. The team reports on its research in the current issue of the journal ACS Nano.


						
Normal optical microscopes are limited by the wavelength of light and details below around 500 nanometres cannot be resolved. The new method overcomes this limit by utilising the anomalous Nernst effect (ANE) and a metallic nano-scale tip. ANE generates an electrical voltage in a magnetic metal that is perpendicular to the magnetisation and a temperature gradient. "A laser beam focuses on the tip of a force microscope and thus causes a temperature gradient on the surface of the sample that is spatially limited to the nanoscale," says Professor Georg Woltersdorf from the Institute of Physics at MLU. "The metallic tip acts like an antenna and focusses the electromagnetic field in a tiny area below its apex." This enables ANE measurements with a much better resolution than conventional light microscopy allows. The microscopic images published by the research team achieve a resolution of around 70 nanometres.

Previous studies have only investigated magnetic polarization in the sample plane. However, according to the research team, the in-plane temperature gradient is also crucial and allows to probe the out-of-plane polarization using ANE measurements. In order to close this gap and demonstrate the reliability of the ANE method for visualising magnetic structures on the nanometre scale, the researchers used a magnetic vortex structure.

A particular advantage of the new technique is that it also works with chiral antiferromagnetic materials. "Our findings are significant for the thermoelectric imaging of spintronic components. We have already demonstrated this with chiral antiferromagnets," says Woltersdorf. "With our method has two advantages: on the one hand, we have greatly improved the spatial resolution of magnetic structures, far beyond the possibilities of optical methods. Secondly, it can also be applied to chiral antiferromagnetic systems, which will directly benefit our planned Cluster of Excellence 'Centre for Chiral Electronics'," says Woltersdorf. Together with Freie Universitat Berlin, the University of Regensburg and the Max Planck Institute of Microstructure Physics in Halle, MLU is applying for funding as part of the Excellence Strategy. The aim of the research is to lay the foundations for new concepts for the electronics of the future.

The work was funded by the German Research Foundation (DFG) as part of the Collaborative Research Centre / Transregio (CRC TRR) 227, Project-1D 328545488.
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Researchers develop clinically validated, wearable ultrasound patch for continuous blood pressure monitoring | ScienceDaily
A team of researchers at the University of California San Diego has developed a new and improved wearable ultrasound patch for continuous and noninvasive blood pressure monitoring. Their work marks a major milestone, as the device is the first wearable ultrasound blood pressure sensor to undergo rigorous and comprehensive clinical validation on over 100 patients.


						
The technology, published on Nov. 20 in Nature Biomedical Engineering, has the potential to improve the quality of cardiovascular health monitoring in the clinic and at home.

"Traditional blood pressure measurements with a cuff, which are limited to providing one-time blood pressure values, can miss critical patterns. Our wearable patch offers a continuous stream of blood pressure waveform data, allowing it to reveal detailed trends in blood pressure fluctuations," said study co-first author Sai Zhou, who recently graduated with his Ph.D. in materials science and engineering from the UC San Diego Jacobs School of Engineering.

The patch is a soft and stretchy device, about the size of a postage stamp, that adheres to the skin. When worn on the forearm, it offers precise, real-time readings of blood pressure deep within the body. The patch is made of a silicone elastomer that houses an array of small piezoelectric transducers sandwiched between stretchable copper electrodes. The transducers transmit and receive ultrasound waves that track changes in the diameter of blood vessels, which are then converted into blood pressure values.

Technological improvements to wearable ultrasound

The wearable ultrasound patch builds upon an earlier prototype that was pioneered by the lab of Sheng Xu, a professor in the Aiiso Yufeng Li Family Department of Chemical and Nano Engineering at UC San Diego. Researchers re-engineered the patch with two key improvements to enhance its performance for continuous blood pressure monitoring. First, they packed the piezoelectric transducers closer together, enabling them to provide wider coverage so they could better target smaller arteries such as the brachial and radial arteries, which are more clinically relevant. Second, they added a backing layer to dampen redundant vibrations from the transducers, resulting in improved signal clarity and tracking accuracy of arterial walls.

In tests, the device produced comparable results to a blood pressure cuff and another clinical device called an arterial line, which is a sensor inserted into an artery to continuously monitor blood pressure. While the arterial line is the gold standard for blood pressure measurement in intensive care units and operating rooms, it is highly invasive, limits patient mobility, and can cause pain or discomfort. The patch provides a simpler and more reliable alternative, as shown in validation tests conducted on patients undergoing arterial line procedures in cardiac catheterization laboratories and intensive care units.




Comprehensive clinical validation

Researchers conducted extensive tests to validate the patch's safety and accuracy. A total of 117 subjects participated in studies that evaluated blood pressure across a wide range of activities and settings. In one set of tests, seven participants wore the patch during daily activities such as cycling, raising an arm or leg, performing mental arithmetic, meditating, eating meals and consuming energy drinks. In a larger cohort of 85 subjects, the patch was tested during changes in posture, such as transitioning from sitting to standing. Results from the patch closely matched those from blood pressure cuffs in all tests.

The patch's ability to continuously monitor blood pressure was evaluated in 21 patients in a cardiac catheterization laboratory and four patients who were admitted to the intensive care unit after surgery. Measurements from the patch agreed closely with results from the arterial line, showcasing its potential as a noninvasive alternative.

"A big advance of this work is how thoroughly we validated this technology, thanks to the work of our medical collaborators," said Xu. "Blood pressure can be all over the place depending on factors like white coat syndrome, masked hypertension, daily activities or use of medication, which makes it tricky to get an accurate diagnosis or manage treatment. That's why it was so important for us to test this device in a wide variety of real-world and clinical settings. Many studies on wearable devices skip these steps during development, but we made sure to cover it all."

Next steps

The research team is preparing for large-scale clinical trials and plans to integrate machine learning to further improve the device's capabilities. Efforts are also underway to validate a wireless, battery-powered version for long-term use and seamless integration with existing hospital systems.




Paper: "Clinical validation of a wearable ultrasound blood pressure sensor." Co-authors include Sai Zhou*, Geonho Park*, Katherine Longardner*, Muyang Lin*, Baiyan Qi, Xinyi Yang, Xiaoxiang Gao, Hao Huang, Xiangjun Chen, Yizhou Bian, Hongjie Hu, Ray S. Wu, Wentong Yue, Mohan Li, Chengchengfang Lu, Ruotao Wang, Siyu Qin, Isac Thomas, Benjamin Smarr, Erik B. Kistler, Belal Al Khiami, Irene Litvan and Sheng Xu, UC San Diego; and Esra Tasali and Theodore Karrison, The University of Chicago.

*These authors contributed equally to this work.

This work was supported by a Wellcome Trust Innovator Award (WT215841/Z/19/Z) and the National Institutes of Health (1 R01 EB3346401).

All bio-experiments were conducted in accordance with the ethical guidelines of the National Institutes of Health and with the approval of the Institutional Review Boards of the University of California San Diego.
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Tumor cells suffer copper withdrawal | ScienceDaily
While toxic in high concentrations, copper is essential to life as a trace element. Many tumors require significantly more copper than healthy cells for growth -- a possible new point of attack for cancer treatment. In the journal Angewandte Chemie, a research team from the Max Planck Institute for Polymer Research has now introduced a novel method by which copper is effectively removed from tumor cells, killing them.


						
Copper is an essential cofactor for a variety of enzymes that play a role in the growth and development of cells. For example, copper ions are involved in antioxidant defense. Cells very strictly regulate the concentration and availability of copper ions. On the one hand, enough copper ions must be on hand; on the other, the concentration of free copper ions in the cytoplasm must be kept very low to avoid undesired side effects. Extracellular, doubly charged copper ions are reduced to singly charged copper, transported into the cell, stored in pools, and transferred to the biomolecules that require them on demand. To maintain the cellular copper equilibrium (homeostasis), cells have developed clever trafficking systems that use a variety of transporters, ligands, chaperones (proteins that help other complex proteins to fold correctly), and co-chaperones.

Because cancer cells grow and multiply much more rapidly, they have a significantly higher need for copper ions. Restricting their access to copper ions could be a new therapeutic approach. The problem is that it has so far not been possible to develop drugs that bind copper ions with sufficient affinity to "take them away" from copper-binding biomolecules.

In cooperation with the Stanford University School of Medicine (Stanford/CA, USA) and Goethe University Frankfurt/Main (Germany), Tanja Weil, Director of the Max Planck Institute for Polymer Research (Mainz) and her team have now successfully developed such a system. At the heart of their system are the copper-binding domains of the chaperone Atox1. The team attached a component to this peptide that promotes its uptake into tumor cells. An additional component ensures that the individual peptide molecules aggregate into nanofibers once they are inside the tumor cells. In this form, the fiber surfaces have many copper-binding sites in the right spatial orientation to be able to grasp copper ions from three sides with thiol groups (chelate complex). The affinity of these nanofibers for copper is so high that they also grab onto copper ions in the presence of copper-binding biomolecules. This drains the copper pools in the cells and deactivates the biomolecules that require copper. As a consequence, the redox equilibrium of the tumor cell is disturbed, leading to an increase in oxidative stress, which kills the tumor cell. In experiments carried out on cell cultures under special conditions, over 85 % of a breast cancer cell culture died off after 72 hours while no cytotoxicity was observed for a healthy cell culture.

The research team hopes that some years in the future, these fundamental experiments will perhaps result in the development of useful methods for treating cancer.
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An innovative antibiotic for drug-resistant bacteria | ScienceDaily
Antibacterial drugs are important for treating infections. But increasingly, bacterial resistance to current drugs -- so they don't work well, or even at all -- means new ones are urgently needed. Building on previous work, researchers in ACS Infectious Diseases have demonstrated a potential antibacterial treatment from a modified darobactin, a compound originally from a bacterium. The team reports proof-of-concept animal trials on infections caused by bacteria, including E. coli, that are known to develop drug resistance.


						
This study was published during the World Health Organization's World Antimicrobial Resistance (AMR) Awareness Week from November 18 to 24.

Earlier in 2024, the World Health Organization updated its list of bacterial pathogens that can develop resistance to antibiotics to include Acinetobacter baumannii, Pseudomonas aeruginosa and E. coli, among others. Despite the need for new antibiotics that target these priority pathogens, scientists don't have many candidates. One potential resistance-breaking compound is called darobactin, a naturally produced antibiotic discovered in a bacterium. Darobactin binds to an essential protein in cells of different bacteria and eventually causes their death. Previously, Rolf Muller, Jennifer Herrmann and colleagues showed that genetically engineered versions of darobactin have antibacterial activity. Specifically, one of these non-natural, biosynthetic darobactins (called D22) inhibited A. baumannii growth in lab assays.

For this new study, a larger team led by Muller and Herrmann tested the engineered D22 compound against several priority bacterial infections in animals. First, in zebrafish embryos, D22 treatment cleared A. baumannii infection as effectively as ciprofloxacin, a broad-spectrum antibiotic used for complicated infections. Then the team conducted a series of efficacy and dosing trials with mice:
    	Best delivery method: Observations indicated that administering D22 as an injection was more effective than via mouth.
    	Efficacy against P. aeruginosa: Repeated doses of D22 substantially limited P. aeruginosa bacterial growth in mice (thigh tissue infection) but didn't fully clear the infection.
    	Multi-dose experiments against E. coli: Administering D22 four times in 25 hours fully cleared E. coli in a severe infection model of peritonitis (abdomen infection). Activity was also observed for single doses. Twice-daily D22 injections over three days significantly reduced bacterial presence in a complicated E. coli urinary tract infection, although not as low as the antibiotic gentamicin, which reduced bacterial loads below detection.

These results show that D22 can inhibit critical infections and highlights the compound's promise for further development toward future clinical trials as "an innovative solution to fight antimicrobial resistance," say the researchers.

The authors acknowledge funding from the Helmholtz Impuls- und Vernetzungsfonds (Impulse and Networking Fund).

Some of the authors are employees of Evotec, a biotechnology company involved in drug discovery and development. 
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Researchers use artificial intelligence to diagnose depression | ScienceDaily
Depression is one of the most common mental illnesses. As many as 280 million people worldwide are affected by this disease, which is why researchers at Kaunas University of Technology (KTU) have developed an artificial intelligence (AI) model that helps to identify depression based on both speech and brain neural activity. This multimodal approach, combining two different data sources, allows a more accurate and objective analysis of a person's emotional state, opening the door to a new phase of depression diagnosis.


						
"Depression is one of the most common mental disorders, with devastating consequences for both the individual and society, so we are developing a new, more objective diagnostic method that could become accessible to everyone in the future," says Rytis Maskeliunas, a professor at KTU and one of the authors of the invention.

Scientists argue that while most diagnostic research for depression has traditionally relied on a single type of data, the new multimodal approach can provide better information about a person's emotional state.

Impressive accuracy using voice and brain activity data

This combination of speech and brain activity data achieved an impressive 97.53 per cent accuracy in diagnosing depression, significantly outperforming alternative methods. "This is because the voice adds data to the study that we cannot yet extract from the brain," explains Maskeliunas.

According to Musyyab Yousufi, KTU PhD student who contributed to the invention, the choice of data was carefully considered: "While it is believed that, facial expressions might reveal more about a person's psychological state, but this is quite easily falsifiable data. We chose voice because it can subtly reveal an emotional state, with the diagnosis affecting the pace of speech, intonation, and overall energy."

In addition, unlike electrical brain activity (EEG) or voice data, the face can directly identify a person's state of severity up to certain extent. "But we cannot violate patients' privacy, and also, collecting and combining data from several sources is more promising for further use," says the professor at KTU Faculty of Informatics (IF).




Maskeliunas emphasises that the used EEG dataset was obtained from the Multimodal Open Dataset for Mental Disorder Analysis (MODMA), as the KTU research group represents computer science and not the medical science field.

MODMA EEG data was collected and recorded for five minutes while participants were awake, at rest, and with their eyes closed. In the audio part of the experiment, the patients participated in a question-and-answer session and several activities focused on reading and describing pictures to capture their natural language and cognitive state.

AI will need to learn how to justify the diagnosis

The collected EEG and audio signals were transformed into spectrograms, allowing the data to be visualised. Special noise filters and pre-processing methods were applied to make the data noise free and comparable, and a modified DenseNet-121 deep-learning model was used to identify signs of depression in the images. Each image reflected signal changes over time. The EEG showed waveforms of brain activity, and the sound showed frequency and intensity distributions.

The model included a custom classification layer trained to split the data into classes of healthy or depressed people. Successful classification was evaluated and then the accuracy of the application was assessed.

In the future, this AI model could speed up the diagnosis of depression, or even make it remote, and reduce the risk of subjective evaluations. This requires further clinical trials and improvements to the programme. However, Maskeliunas adds, that the latter aspect of the research might raise some challenges.




"The main problem with these studies is the lack of data because people tend to remain private about their mental health matters," he says.

Another important aspect mentioned by the professor of the KTU Department of Multimedia Engineering is that the algorithm needs to be improved in such a way that it is not only accurate but also provides information to the medical professional on what led to this diagnostic result. "The algorithm still has to learn how to explain the diagnosis in a comprehensible way," says Maskeliunas.

According to a KTU professor, due to the growing demand for AI solutions that directly affect people in areas such as healthcare, finance, and the legal system, similar requirements are becoming common.

This is why explainable artificial intelligence(XAI), which aims to explain to the user why the model makes certain decisions and to increase their trust in the AI, is now gaining momentum.
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Real-world chemists are more diverse than generative AI images suggest | ScienceDaily
Asking children "What does a scientist look like?" now results in more illustrations of women and people of color than decades ago. But do generative artificial intelligence (AI) tools also depict the diversity among scientists? Researchers reporting in the Journal of Chemical Education prompted AI image generators for portraits of chemists. They found that none of the collections accurately represents the gender, racial or disability diversity among real chemists today.


						
Millions of images are being created by generative AI each day. And the output of these tools is only as good as their algorithms and the initial images used to train the large language models. Recently, researchers have found that AI image generators may produce content that's not representative of reality -- beyond bodily proportions that aren't close to possible. For example, when a team prompted generative AI tools to produce images of people in various occupations, some perpetuated gender and racial stereotypes rather than reproducing the actual demographics of those workers. So, a team led by Valeria Stepanova, including Meagan Kaufenberg-Lashua, Joseph West and Jaime Kelly, wanted to see how well AI-generated portraits of chemists represent current demographic trends.

The researchers prompted four AI image generators for modern, portrait-style photographs of chemists in industry or academic occupations. Then, with the assistance of undergraduate students, the team assessed the gender and racial distribution as best they could within the 200-image collection. The entire AI collection had a male-female ratio similar to that of the U.S. National Science Foundation's (NSF) 2021 demographic survey. The researchers also found that most of the generated images were of seemingly White people, which they say is representative of the U.S. chemistry field. But there was considerable variation in the results produced by the individual AI models. One tool generated more females than NSF data says is representative, and another created images only of males. Additionally, two models produced almost no people of color, yet one model generated primarily images of people of color. To the researchers' surprise, none of the models produced images of chemists with visible disabilities.

Overall, the researchers say that this demonstration illustrates how different image-generating AI can amplify incorrect information about the diversity among chemists. They conclude their study by asking, "Are humans going to control the knowledge generated by AI, or will AI influence the knowledge of generations of people moving forward?"

There was no funding agency for this project.
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Thermochemical tech shows promising path for building heat | ScienceDaily
Energy stored in thermochemical materials can effectively heat indoor spaces, particularly in humid regions, according to researchers with the U.S. Department of Energy's National Renewable Energy Laboratory (NREL).


						
Working with industry representatives and researchers from Lawrence Berkeley National Laboratory, the scientists determined a realistic configuration for integrating thermochemical materials (TCMs) into a building's HVAC system. Salt-hydrate TCMs are considered promising candidates for providing load flexibility to a building's heating system. This flexibility could allow for reduced electrical requirements for the heating system or load shifting to times when electricity is less expensive and/or cleaner.

The TCM is discharged and charged through hydration and dehydration reactions, respectively. Hydrating the salt releases heat, which is used to heat the building, and extra heat from the heat pump at other times of day is required to dehydrate, or charge, the TCM. This means the reactor needs to interact with water vapor. This water vapor could come directly from the ambient air, in which case the TCM is an open system. Or the TCM could be in an isolated chamber, evacuated of air, which is known as a closed system. In this case, the water vapor comes from evaporating liquid water from a second chamber.

Open systems are simpler but present a challenge during the winter. Water vapor is typically scarce, and using indoor air to drive the hydration reaction can reduce the building's humidity to an uncomfortable level while the cold outside air contains limited moisture.

"The way we integrated the reactor into the building, we're able to do that without drying out the house," said Jason Woods, a senior research engineer within NREL's Advanced Building Equipment Research Group and coauthor of the new paper on this topic. "It's important to think about where the moisture comes from, because performance can be significantly impacted based on how it's integrated."

The paper, "Open-cycle thermochemical energy storage for building space heating: Practical system configurations and effective energy density," appears in the December issue of the journal Applied Energy. Woods' collaborators are Yi Zeng and Adewale Odukomaiya, both of NREL. Other coauthors are from Lawrence Berkeley and NETenergy LLC, a Chicago company.

The research, which was financed by the Department of Energy's Building Technologies Office, arose out of funding priorities established by the office in 2019 regarding thermal energy storage. Buildings require considerable energy to heat and cool, so thermal energy storage offers an opportunity to shift and shape the electrical load. This supports decarbonization by aligning electric heat pump operation with times when low-carbon energy is available.




The researchers examined the thermal performance of a TCM reactor powered by strontium chloride, which gives off heat as it reacts with water vapor in the air. They considered a range of climates and building types, examined several configurations, and paid particular attention to the source of water vapor. The research used computer modeling that was then verified by experimental data.

The configuration with the best results allowed the TCM reactor to heat the air exiting the building, which is at the same temperature and humidity as the indoor air. Once heated, the air then indirectly heats the incoming ventilation via a heat exchanger. This prevents the reactor from dehumidifying the indoor air and provides a sufficient humidity level. In addition to offsetting the energy required to heat the necessary ventilation air, the air can be heated above the indoor temperature, reducing the energy required by a furnace or heat pump to maintain the indoor temperature.

This configuration, however, only works for buildings that have the exhaust air vent located near the incoming ventilation. Woods said the reactor is not intended to replace a heat pump or furnace but to store energy for use later.

In modeling the TCM reactor, the researchers assumed the indoor temperature to be 21 degrees Celsius (69.8 degrees Fahrenheit). The relative humidity proved the key factor affecting the reactor performance. They calculated how well the reactor would work in four climates: Atlanta, New York, Minneapolis, and Seattle. Among those cities, the reactor would perform the worst in Minneapolis because of the colder, drier weather in the winter.

"There's little moisture in cold air, so the humidity indoors is lower and it's more difficult to drive the TCM reaction," Woods said.

With its greater humidity, a TCM reactor in Seattle would have a higher thermal performance, the researchers calculated.

In addition to considering a single-family home, the research also examined how well the technology would work in the lobby of a small hotel, a medium-size office building, and hospital patient rooms. The marginal capital cost for a TCM system decreases as the size of the building increases, with the levelized cost of storage (LCOS) estimated to be lower than 10 cents per kilowatt-hour.

Going forward, the researchers will continue to advance this technology. The low LCOS indicates the technology has a feasible path to commercialization, but additional work is needed to quantify the reactor manufacturing, integration, packaging, and installation costs. Making this a cost-effective technology will require addressing each of these costs. The researchers are also exploring other options for integrating TCMs into HVAC systems, including the closed-cycle systems mentioned above. These systems are not constrained by ambient humidity but come with a separate set of challenges they hope to solve with further research.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2024/11/241119181648.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Astronomers discover first pairs of white dwarf and main sequence stars in clusters, shining new light on stellar evolution | ScienceDaily
Astronomers at the University of Toronto (U of T) have discovered the first pairs of white dwarf and main sequence stars -- "dead" remnants and "living" stars -- in young star clusters. Described in a new study published in The Astrophysical Journal, this breakthrough offers new insights on an extreme phase of stellar evolution, and one of the biggest mysteries in astrophysics.


						
Scientists can now begin to bridge the gap between the earliest and final stages of binary star systems -- two stars that orbit a shared center of gravity -- to further our understanding of how stars form, how galaxies evolve, and how most elements on the periodic table were created. This discovery could also help explain cosmic events like supernova explosions and gravitational waves, since binaries containing one or more of these compact dead stars are thought to be the origin of such phenomena.

Most stars exist in binary systems. In fact, nearly half of all stars similar to our sun have at least one companion star. These paired stars usually differ in size, with one star often being more massive than the other. Though one might be tempted to assume that these stars evolve at the same rate, more massive stars tend to live shorter lives and go through the stages of stellar evolution much faster than their lower mass companions.

In the stage where a star approaches the end of its life, it will expand to hundreds or thousands of times its original size during what we call the red giant or asymptotic giant branch phases. In close binary systems, this expansion is so dramatic that the dying star's outer layers can sometimes completely engulf its companion. Astronomers refer to this as the common envelope phase, as both stars become wrapped in the same material.

The common envelope phase remains one of the biggest mysteries in astrophysics. Scientists have struggled to understand how stars spiraling together during this critical period affects the stars' subsequent evolution. This new research may solve this enigma.

Remnants left behind after stars die are compact objects called white dwarfs. Finding these post-common envelope systems that contain both a "dead" stellar remnant and "living" star -- otherwise known as white dwarf-main sequence binaries -- provides a unique way to investigate this extreme phase of stellar evolution.

"Binary stars play a huge role in our universe," says lead author Steffani Grondin, a graduate student in the David A. Dunlap Department for Astronomy & Astrophysics at U of T. "This observational sample marks a key first step in allowing us to trace the full life cycles of binaries and will hopefully allow us to constrain the most mysterious phase of stellar evolution."

The researchers used machine learning to analyze data from three major sources: the European Space Agency's Gaia mission -- a space telescope that has studied over a billion stars in our galaxy -- along with observations from the 2MASS and Pan-STARRS1 surveys. This combined data set enabled the team to search for new binaries in clusters with characteristics resembling those of known white dwarf-main sequence pairs.




Even though these types of binary systems should be very common, they have been tricky to find, with only two candidates confirmed within clusters prior to this research. This research has the potential to increase that number to 52 binaries across 38 star clusters. Since the stars in these clusters are thought to have all formed at the same time, finding these binaries in open star clusters allows astronomers to constrain the age of the systems and to trace their full evolution from before the common envelope conditions to the observed binaries in their post-common envelope phase.

"The use of machine learning helped us to identify clear signatures for these unique systems that we weren't able to easily identify with just a few datapoints alone," says co-author Joshua Speagle, a professor in the David A. Dunlap Department for Astronomy & Astrophysics and Department of Statistical Sciences at U of T. "It also allowed us to automate our search across hundreds of clusters, a task that would have been impossible if we were trying to identify these systems manually."

"It really points out how much in our universe is hiding in plain sight -- still waiting to be found," says co-author Maria Drout, also a professor in the David A. Dunlap Department for Astronomy & Astrophysics at U of T. "While there are many examples of this type of binary system, very few have the age constraints necessary to fully map their evolutionary history. While there is plenty of work left to confirm and fully characterize these systems, these results will have implications across multiple areas of astrophysics."

Binaries containing compact objects are also the progenitors for an extreme stellar explosion called a Type Ia supernova and the sort of merger that causes gravitational waves, which are ripples in spacetime that can be detected by instruments such as the Laser Interferometer Gravitational-Wave Observatory (LIGO). As the team uses data from the Gemini, Keck and Magellan Telescopes to confirm and measure the properties of these binaries, this catalogue will ultimately shed light on the many elusive transient phenomena in our universe.

Contributing institutions include the David A. Dunlap Department of Astronomy & Astrophysics, the Dunlap Institute for Astronomy & Astrophysics, the Department for Statistical Sciences, and the Data Sciences Institute at the University of Toronto, as well as the National Technical Institute for the Deaf and Center for Computational Relativity and Gravitation at the Rochester Institute of Technology, the Department of Astronomy & The Institute for Astrophysical Research at Boston University, and the Department of Astronomy at the University of California, Berkeley.
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How flood risk affects home values | ScienceDaily
Tempted by lower prices and a nice river view? Houses for sale in a flood zone are around 10% cheaper than surrounding areas, according to new research. However, the reduced price tag is not worth the extra risk and can burden buyers with long-term insurance costs.


						
Researchers examined home sales data from the Richmond area on the outskirts of Sydney, along with 2019 and 2023 flood maps for the region. They found a 10.8% price discount in the AEP 100 flood zone, 4.4% in the AEP 500 flood zone, and none in the AEP 1000 flood zone.

AEP or "Annual Exceedance Probability" is used to express the likelihood of a flood occurring in a given area each year. AEP 100 is a 1% chance or a 1-in-100-year flood risk, AEP 500 is a 1-in-500-year flood risk, and AEP 1000 is a 1-in-1000-year flood risk.

Lead author Associate Professor Song Shi from the School of Built Environment at the University of Technology Sydney (UTS) said digital flood risk maps have shaped people's perceptions of flood risk, however low-probably risk is often dismissed, and maps can be misinterpreted.

"Home buyers sometimes think that a "1-in-100-year flood risk" means flooding will only occur once every 100 years, when in reality it means there's a 1% chance of such a flood happening in any given year," he said.

"The chance of a flood occurring at least once in an 80-year lifetime is 55% for a 1-in-100-year flood and 15% for a 1-in-500-year flood. The likelihood of experiencing such devasting floods over a life span is much higher than people might think."

The study shows that people tend to ignore flood risk beyond the AEP 500 flood risk zone. This can be dangerous, as extreme rain events, such as those recently witnessed in Spain that resulted in a devastating death toll, are rising due to climate change.




"In Australia, more than one in 10 houses in Australia are situated in flood zones. Flooding from intense rainfall and overflowing rivers is the most common and costliest natural disaster," said Associate Professor Shi.

"More residents are using digital flood maps to better understand their flood risk, and plan for severe weather events. However, our study shows that beyond a certain threshold, people tend to ignore the risk, which can lead to inadequate preparation for floods."

The study, 'Cognitive limits of perceived flood risk on residential property values', with co-authors Dr Mustapha Bangura and Associate Professor Sumita Ghosh from UTS, was recently published in the International Journal of Disaster Risk Reduction.

The researchers found the cost of insurance for a house in a flood zone is a significant financial burden. In Richmond, median priced homes in the AEP 100 zone have an estimated flood premium potentially as high as $4,606 annually, compared to similar homes in a no-risk zone.

Residential properties exposed to flood risk are overwhelmingly overvalued, especially in coastal areas, the researchers warn, as property price discounts do not compensate for the additional insurance costs payable.

As climate patterns intensify, understanding flood risk is becoming essential for both homebuyers seeking to make informed choices and policymakers aiming to safeguard communities and manage the impact on real estate markets.
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New theory reveals the shape of a single photon | ScienceDaily
A new theory, that explains how light and matter interact at the quantum level has enabled researchers to define for the first time the precise shape of a single photon.


						
Research at the University of Birmingham, published in Physical Review Letters, explores the nature of photons (individual particles of light) in unprecedented detail to show how they are emitted by atoms or molecules and shaped by their environment.

The nature of this interaction leads to infinite possibilities for light to exist and propagate, or travel, through its surrounding environment. This limitless possibility, however, makes the interactions exceptionally hard to model, and is a challenge that quantum physicists have been working to address for several decades.

By grouping these possibilities into distinct sets, the Birmingham team were able to produce a model that describes not only the interactions between the photon and the emitter, but also how the energy from that interaction travels into the distant 'far field'.

At the same time, they were able to use their calculations to produce a visualisation of the photon itself.

First author Dr Benjamin Yuen, in the University's School of Physics, explained: "Our calculations enabled us to convert a seemingly insolvable problem into something that can be computed. And, almost as a bi-product of the model, we were able to produce this image of a photon, something that hasn't been seen before in physics."

The work is important because it opens up new avenues of research for quantum physicists and material science. By being able to precisely define how a photon interacts with matter and with other elements of its environment, scientists can design new nanophotonic technologies that could change the way we communicate securely, detect pathogens, or control chemical reactions at a molecular level for example.

Co-author, Professor Angela Demetriadou, also at the University of Birmingham, said: "The geometry and optical properties of the environment has profound consequences for how photons are emitted, including defining the photons shape, colour, and even how likely it is to exist."

Dr Benjamin Yuen, added: "This work helps us to increase our understanding of the energy exchange between light and matter, and secondly to better understand how light radiates into its nearby and distant surroundings. Lots of this information had previously been thought of as just 'noise' -- but there's so much information within it that we can now make sense of, and make use of. By understanding this, we set the foundations to be able to engineer light-matter interactions for future applications, such as better sensors, improved photovoltaic energy cells, or quantum computing."
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Next step in light microscopy image improvement | ScienceDaily
It is the computational processing of images that reveals the finest details of a sample placed under all kinds of different light microscopes. Even though this processing has come a long way, there is still room for increasing for example image contrast and resolution. Based on a unique deep learning architecture, a new computational model developed by researchers from the Center for Advanced Systems Understanding (CASUS) at Helmholtz-Zentrum Dresden-Rossendorf (HZDR) and the Max Delbruck Center for Molecular Medicine is faster than traditional models while matching or even surpassing their images' quality. The model, called Multi-Stage Residual-BCR Net (m-rBCR), was specifically developed for microscopy images. First presented at the biennial European Conference on Computer Vision (ECCV), the premier event in the computer vision and machine learning field, the corresponding peer-reviewed conference paper is now available.


						
The new model gives a new twist to an image processing technique called deconvolution. This computationally intensive method improves the contrast and resolution of digital images captured in optical microscopes like widefield, confocal or transmission microscopes. Deconvolution aims to reduce blur, a certain type of image degradation introduced by the microscopic system used. The two main strategies are explicit deconvolution and deep learning-based deconvolution.

Explicit deconvolution approaches are based on the concept of a point spread function (PSF). One PSF basically describes how an infinitely small point source of light originating in the sample is widened and spread into a three-dimensional diffraction pattern by the optical system. That means: In a recorded (two-dimensional) image there is always some light from out-of-focus structures that produce the blur. By knowing the PSF of a microscopic system you can calculate out the blur to end up with an image that resembles the truth much better than the unprocessed recorded image.

"The big problem with PSF-based deconvolution techniques is that often the PSF of a given microscopic system is unavailable or imprecise," says Dr. Artur Yakimovich, Leader of a CASUS Young Investigator Group and corresponding author of the ECCV paper. "For decades, people have been working on so-called blind deconvolution where the PSF is estimated from the image or image set. However, blind deconvolution is still a very challenging problem and the achieved progress is modest."

As shown in the past by the Yakimovich team, using the "inverse problem solving" toolbox works well in microscopy. Inverse problems deal with recovering the causal factors leading to certain observations. Typically, you need a lot of data and deep learning algorithms to address this kind of problems successfully. Like with the explicit deconvolution methods, the results are higher-resolution or better-quality images. For the approach presented at the ECCV, the scientists used a physics-informed neural network called Multi-Stage Residual-BCR Net (m-rBCR).

Deep learning deployed differently

In general, there are two basic variants for image processing. It can either start with the classical spatial representation of an image or with its frequency representation (requiring a transformation step from the spatial representation). In the latter one, every image is represented as a collection of waves. Both representations are valuable. Some processing operations are easier to accomplish in one form and some in the other. The vast majority of deep learning architectures operate on the spatial domain. It is well suited for photographs. However, microscopy images are different. They are mostly monochromatic. In case of techniques like fluorescence microscopy they deal with specific light sources on a black background. Hence, m-rBCR uses the frequency representation as the starting point.




"Using the frequency domain in such cases can help create optically meaningful data representations -- a notion that allows m-rBCR to solve the deconvolution task with surprisingly few parameters compared to other modern-day deep learning architectures," explains Rui Li, first author and presenter at the ECCV. Li suggested to advance the neural network architecture of a model called BCR-Net that itself was inspired by a frequency representation-based signal compression scheme introduced in the 1990s by Gregory Beylkin, Ronald Coifman, and Vladimir Rokhlin (explaining the name of the BCR-transform).

The team has validated the m-rBCR model on four different datasets, two simulated microscopy images datasets and two real microscopy datasets. It demonstrates high performance with significantly fewer training parameters and shorter run-time compared to the latest deep learning-based models and, of course, it also outperforms explicit deconvolution methods.

A model tailored to microscopy images

"This new architecture is leveraging a neglected way to learn representations beyond the classic convolutional neural network approaches," summarizes co-author Prof. Misha Kudryashev, Leader of the "In situ Structural Biology" group of Max-Delbruck-Centrum fur Molekulare Medizin in Berlin. "Our model significantly reduces potentially redundant parameters. As the results show, this is not accompanied by a loss of performance. The model is explicitly suitable for microscopy images and, having a lightweight architecture, it is challenging the trend of ever-bigger models that require ever more computing power."

The Yakimovich group recently published an image quality boosting model based on generative artificial intelligence. This Conditional Variational Diffusion Model produces state-of-the-art results also surpassing the m-rBCR model presented here. "However, you need training data and computational resources including sufficient graphical processing units which are much-sought after these days," Yakimovich recalls. "The lightweight m-rBCR model does not have these limitations and still delivers very good results. I am therefore confident that we will gain good traction in the imaging community. To facilitate this, we already started to improve the user-friendliness."

The Yakimovich group "Machine Learning for Infection and Disease" aims to understand the complex network of molecular interactions that is active after the body has been infected with a pathogen. The use of the new possibilities of machine learning is key here. Areas of interest include image resolution improvement, 3D image reconstruction, automated disease diagnosis, and evaluation of image reconstruction quality.
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Perovskite research boosts solar cell efficiency and product life | ScienceDaily
An international team led by the University of Surrey with Imperial College London have identified a strategy to improve both the performance and stability for solar cells made out of the 'miracle material' perovskite by mitigating a previously hidden degradation pathway.


						
In a new study published in Energy and Environmental Science, Surrey's Advanced Technology Institute (ATI) details how they, together with their collaborators, were able to produce lead-tin perovskite solar cells that reach more than 23% power conversion efficiency (PCE) -- one of the best results achieved with this material and importantly, a design strategy which improves the lifetime of these devices by 66%. PCE refers to the amount of sunlight a cell can convert to usable electricity.

While silicon solar panels are used on many rooftops today, perovskite/silicon solar panels are emerging on the market, with fully "all-perovskite" panels with even higher efficiencies being anticipated to be the next big step with the technology. However, for this technology to be commercially viable, scientists need to tackle the challenge of improving both the stability and efficiency, especially around the lead-tin perovskite cell used in this design. This collaborative study initiated by the University of Surrey identifies previously hidden mechanisms that contribute to both efficiency and stability losses and addresses these challenges, helping the scientific community to advance this technology.

Hashini Perera, Ph.D. student and lead author of the study from the Advanced Technology Institute at the University of Surrey, said:

"The understanding we have developed from this work has allowed us to identify a strategy that improves the efficiency and extends the operational lifetime of these devices when exposed to ambient conditions. This advancement is a major step towards high efficiency, long-lasting solar panels which will give more people access to affordable clean energy while reducing the reliance on fossil fuels and global carbon emissions."

To achieve these improvements, the research team focused on understanding the efficiency and stability losses induced by the hole transport layer which plays an important role in the solar cell performance. They introduced an iodine-reducing agent to inhibit the chemical reactions that cause the cells to degrade over time. This approach not only increased the efficiency of the lead-tin solar cells but also extended their lifespan, making them more practical and cost-effective for long-term use.

Dr Imalka Jayawardena, co-author of the study from Advanced Technology Institute at the University of Surrey, said:

"By significantly enhancing the efficiency of our perovskite-based solar cells, we are moving closer to producing cheaper and more sustainable solar panels. We are already working on refining these materials, processes and the device architecture to tackle the remaining challenges.




Professor Ravi Silva, Director of the Advanced Technology Institute at the University of Surrey, said:

"This research brings us closer to panels that not only generate more power over their lifetime but are also longer lasting. Greater efficiency and fewer replacements mean more green energy with less waste. The University of Surrey are in the process of building a 12.5MW solar farm, where we can test some of these modules. We're confident that our innovative perovskite research will accelerate the widespread commercial adoption of perovskite-based solar panels."

This research helps promote the UN Sustainable Development Goals 7 (affordable and clean energy), 9 (industry, innovation and infrastructure) and 13 (climate action).
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New method of generating eco-friendly energy | ScienceDaily
Researchers at University of Limerick in Ireland have developed a new method of growing organic crystals that can be used for energy-harvesting applications.


						
The energy that is being harvested as part of this research is being generated by squeezing amino acid molecules, the building blocks of proteins that exist in the human body.

Piezoelectricity, which translates from Greek to mean pressing electricity, usually found in ceramics or polymers, is also present in human biomolecules.

The research team from the Actuate Lab in the Department of Chemical Sciences and Bernal Institute at UL, have previously utilised predictive computer models that allow them to identify how much electricity a biological material will generate when you squeeze it -- making this material suitable to power sensors in consumer electronics and medical devices.

This latest breakthrough, published in the journal Physical Review Letters, will allow the researchers to shape the crystals they make using silicon moulds into discs or any custom shape required depending on the application, for example, a medical device element versus a phone microphone or car sensor.

Tapping these discs and plates generates useful voltage that if amplified could be used to charge electronic devices using everyday forces.

Discussing the significance of the development, lead author of the paper and PhD student at UL Krishna Hari explained: "The versatile moulding technique that we have developed is a low-cost, low-temperature growth method that opens the path to phase in biomolecular piezoelectrics as high-performance, eco-friendly alternatives to currently used ceramics."

The research project Pb-FREE: Piezoelectric Biomolecules for Lead-Free, Reliable, Eco-Friendly Electronics is being funded by a European Research Council (ERC) starting grant awarded to Associate Professor Sarah Guerin.




The UL lecturer and researcher, who was named Research Ireland (SFI) Early Career Researcher of the Year in 2023, said she was optimistic about what this latest development could mean for solid-state chemistry.

"We hope it will be a gamechanger for the whole field because there are many scientists trying to grow biological crystals that are still behaving in a chaotic way. I am excited to see if this takes off as a methodology for other people working in sustainable piezoelectrics," explained Associate Professor Guerin.

If successful, the research undertaken by the team at UL also has the potential to remove environmentally damaging materials such as lead from consumer electronics.

"There are EU regulations around the use of lead, but piezoelectrics are one of the last remaining mainstream technologies allowed to contain this substance because there is no high-performance alternative," Associate Professor Guerin explained.

"There are about 4,000 tons of lead-based electronic waste generated from these sensors every year, and this research has the potential to remove this waste from the manufacturing process."
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Vultures and artificial intelligence(s) as death detectors: High-tech approach for wildlife research and conservation | ScienceDaily
In order to use remote locations to record and assess the behaviour of wildlife and environmental conditions, the GAIA Initiative developed an artificial intelligence (AI) algorithm that reliably and automatically classifies behaviours of white-backed vultures using animal tag data. As scavengers, vultures always look for the next carcass. With the help of tagged animals and a second AI algorithm, the scientists can now automatically locate carcasses across vast landscapes. The algorithms described in a recently published article in the Journal of Applied Ecology are therefore key components of an early warning system that can be used to quickly and reliably recognise critical changes or incidents in the environment such as droughts, disease outbreaks or the illegal killing of wildlife.


						
The GAIA Initiative is an alliance of research institutes, conservation organisations and enterprises with the aim of creating a high-tech early warning system for environmental changes and critical ecological incidents. The new AI algorithms were developed by the Leibniz Institute for Zoo and Wildlife Research (Leibniz-IZW) in cooperation with the Fraunhofer Institute for Integrated Circuits IIS and the Tierpark Berlin.

The death of wildlife is an important process in ecosystems -- regardless whether this is a regular case, such as the successful hunt of a predator, or an exceptional case caused by the outbreak of a wildlife disease, the contamination of the landscape with environmental toxins or illegal killing by people. For the investigation of mammalian species communities and ecosystems it is therefore important to systematically record and analyse these regular and exceptional cases of mortality. In order to achieve this, the GAIA Initiative makes use of the natural abilities of white-backed vultures (Gyps africanus) in combination with highly developed biologging technologies and artificial intelligence. "This combination of three forms of intelligence - animal, human and artificial -- is the core of our new I3 approach with which we aim to make use of the impressive knowledge that wildlife has about ecosystems," says Dr Jorg Melzheimer, GAIA project head and scientist at the Leibniz-IZW.

Vultures are perfectly adapted by millions of years of evolution to detect carcasses across vast landscapes quickly and reliably. They have outstanding eye-vision and sophisticated communication that allows them to monitor very large areas of land when many individuals work together. Vultures thus fulfil an important ecological role by cleaning landscapes of carrion and containing the spread of wildlife diseases. "For us as wildlife conservation scientists, the knowledge and skills of vultures as sentinels are very helpful to be able to quickly recognise problematic exceptional cases of mortality and initiate appropriate responses," says Dr Ortwin Aschenborn, GAIA project head alongside Melzheimer at the Leibniz-IZW. "In order to use vulture knowledge, we need an interface -- and at GAIA, this interface is created by combining animal tags with artificial intelligence."

The animal tags with which GAIA equipped white-backed vultures in Namibia record two groups of data. The GPS sensor provides the exact location of the tagged individual at a specific point in time. The so-called ACC sensor (ACC is short for acceleration) stores detailed movement profiles of the tag -- and thus of the animal -- along the three spatial axes at the exact same time. Both groups of data are used by the artificial intelligence algorithms developed at the Leibniz-IZW. "Every behaviour is represented by specific acceleration patterns and thus creates specific signatures in the ACC data of the sensors," explains wildlife biologist and AI specialist Wanja Rast from the Leibniz-IZW. "In order to recognise these signatures and reliably assign them to specific behaviours, we trained an AI using reference data. These reference data come from two white-backed vultures that we fitted with tags at Tierpark Berlin and from 27 wild vultures fitted with tags in Namibia." In addition to the ACC data from the tags, the scientists recorded data on the behaviour of the animals -- in the zoo through video recordings and in the field by observing the animals after they had been tagged. "In this way, we obtained around 15,000 data points of ACC signatures ascribed to a verified, specific vulture behaviour. These included active flight, gliding, lying, feeding and standing. This data set enabled us to train a so-called support vector machine, an AI algorithm that assigns ACC data to specific behaviours with a high degree of reliability," explains Rast.

In a second step, the scientists combined the behaviour thus classified with the GPS data from the tags. Using algorithms for spatial clustering, they identified locations where certain behaviours occurred more frequently. In this way, they obtained spatially and temporally finely resolved locations where vultures fed. "The GAIA field scientists and their partners in the field were able to verify more than 500 of suspected carcass locations derived from the sensor data, as well as more than 1300 clusters of other non-carcass behaviours," says Aschenborn. The field-verified carcass locations ultimately served to establish vulture feeding site signatures in the scientists' final AI training dataset -- this algorithm indicates with high precision locations where an animal has most likely died and a carcass is on the ground. "We could predict carcass locations with an impressive 92 percent probability and so demonstrated that a system which combines vulture behaviour, animal tags and AI is very useful for large-scale monitoring of animal mortality," says Aschenborn.

This AI-based behaviour classification, carcass detection and carcass localisation are key components of the GAIA early warning system for critical changes or incidents in the environment. "Until now, this methodological step has been carried out in the GAIA I3 data lab at the Leibniz-IZW in Berlin," says Melzheimer. "But with the new generation of animal tags developed by our consortium, AI analyses are implemented directly on the tag. This will provide reliable information on whether and where an animal carcass is located without prior data transfer in real time without any loss of time." The transfer of all GPS and ACC raw data is no longer necessary, allowing data communication with a significantly lower bandwidth to transmit the relevant information. This makes it possible to use a satellite connection instead of terrestrial GSM networks, which guarantees coverage even in remote wilderness regions completely independent of local infrastructure. Even at the most remote locations, critical changes or incidents in the environment -- such as disease outbreaks, droughts or illegal killing of wildlife -- could then be recognised without delay.

In recent decades, the populations of many vulture species declined sharply and are now acutely threatened with extinction. The main causes are the loss of habitat and food in landscapes shaped by humans as well as a high number of direct or indirect incidents of poisoning. The population of the white-backed vulture, for example, declined by around 90 percent in just three generations -- equivalent to an average decline of 4 percent per year. "Owing to their ecological importance and rapid decline, it is essential to significantly improve our knowledge and understanding of vultures in order to protect them," says Aschenborn. "Our research using AI-based analysis methods will not only provide us with insights into ecosystems. It will also increase our knowledge of how vultures communicate, interact and cooperate, forage for food, breed, rear their young and pass on knowledge from one generation to the next." GAIA has so far fitted more than 130 vultures in different parts of Africa with tags, most of them in Namibia. Until today, the scientists analysed more than 95 million GPS data points and 13 billion ACC records.
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Battery research with X-ray microscope | ScienceDaily
New cathode materials are being developed to further increase the capacity of lithium batteries. Multilayer lithium-rich transition metal oxides (LRTMOs) offer particularly high energy density. However, their capacity decreases with each charging cycle due to structural and chemical changes. Using X-ray methods at BESSY II, teams from several Chinese research institutions have now investigated these changes for the first time with highest precision: at the unique X-ray microscope, they were able to observe morphological and structural developments on the nanometre scale and also clarify chemical changes.


						
Lithium-ion batteries are set to become even more powerful with new materials for the cathodes. For example, layered lithium-rich transition metal (LRTMO) cathodes could further increase the charge capacity and be used in high-performance lithium batteries. However, so far it has been observed that these cathode materials 'age' rapidly: the cathode material degrades as a result to the back-and-forth migration of lithium ions during charging and discharging. Until now it was unclear what specific changes these would involve.

Teams from Chinese research institutions have therefore applied for beam time at the world's only transmission X-ray microscope (TXM) at an undulator beamline at the BESSY II storage ring to investigate their samples using 3D tomography and nanospectroscopy. The HZB-TXM measurements were performed by Dr. Peter Guttmann, HZB, back in 2019, before the coronavirus pandemic. The X-ray microscopic analysis was then supplemented by further spectroscopic and microscopic examinations. After careful evaluation of the extensive data, the results are now available: they provide detailed information on changes in the morphology and structure of the material, but also on chemical processes during discharge.

'Soft X-ray transmission microscopy allows us to visualise chemical states in LRTMO particles in three dimensions with high spatial resolution and to gain insights into chemical reactions during the electrochemical cycle,' explains Dr Stephan Werner, who is responsible for the scientific supervision and further development of the instrument.

The results provide insights into local lattice distortions associated with phase transitions and nanopore formation. The oxidation states of individual elements could also be determined locally. The speed of the charging processes plays an important role here: slow charging favours phase transitions and oxygen loss, while fast charging leads to lattice distortions and inhomogeneous lithium diffusion.

'Here at the TXM, we have a unique capability: we can offer energy-resolved transmission X-ray tomography,' says Werner. 'This gives us a 3D image with structural information at every element-specific energy level -- energy is the fourth dimension here.'

The results from this study provide valuable information for the development of high-performance cathodes that remain stable over the long term and are resistant to cycling. 'The TXM is excellently suited to provide new insights into morphological and chemical changes in battery materials in the future through in-operando studies -- that is, during charging and discharging,' says Prof. Gerd Schneider, who developed the TXM.
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Researchers develop crystals to harvest water from air, inspired by desert life | ScienceDaily
A team of researchers from Jilin University, NYU Abu Dhabi's Smart Materials Lab, and the Center for Smart Engineering Materials, led by Professor of Chemistry Pance Naumov, has developed a new crystalline material that can harvest water from fog without any energy input.


						
The design of the novel type of smart crystals, which the researchers named Janus crystals, is inspired by desert plants and animals, which can survive in arid conditions. Desert beetles and lizards, for example, have evolved to develop surface structures that have both hydrophilic and hydrophobic areas and effectively capture moisture from the air. Water is attracted to the hydrophilic areas and droplets are accumulated and transported through the hydrophobic areas.

The findings are presented in the paper titled "Efficient Aerial Water Harvesting with Self-Sensing Dynamic Janus Crystals," recently published in the Journal of the American Chemical Society. The researchers chose three chemically versatile organic compounds from which they grew elastic organic crystals. They then tested how each of these materials interacted with the airborne water, which led to the creation of the new water-collecting materials, Janus crystals, that contain both hydrophilic and hydrophobic regions on the surface level, one to capture water and one to transfer it to a receptacle for collection. The Janus crystals capture humidity from humid air with the highest-to-date water collection efficiency. The crystals' narrow and light-translucent structures enable researchers to monitor the collection and condensation of fog droplets in real time by using light.

Desalination is a widely used method to produce potable water, however an energy-intensive process is required to separate the dissolved salt in saltwater. In contrast, the process of condensation of aerial humidity or fog utilized by the Janus crystals is spontaneous under ambient conditions and can be performed without the input of energy, potentially providing an endless source of clean water. Unlike previously reported porous organic crystals, the Janus crystals combine water-collection and water-delivery functions at their surface, creating a highly efficient water harvesting process that maximizes the amount of collected water at ambient conditions.

"The earth's atmosphere contains an abundance of untapped fresh water, but we desperately need materials that can efficiently capture and collect this humidity and condense it into potable water," said Naumov. "The crystals developed by our team not only capitalize on the mechanical compliance and optical transparency of organic crystals, but also pave the way for the design of active, self-sensing, and efficient surface-active harvesters which, when used at a larger scale, can help us combat water scarcity at a societal level.
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Study tracks PFAS, microplastics through landfills and wastewater treatment plants | ScienceDaily
Scientists analyzed the liquid waste, or leachate, released by four Illinois landfills and the inflows and outflows of associated wastewater treatment plants to determine the fate of two contaminants: microplastics and per- and polyfluoroalkyl substances, or PFAS.


						
The good news from the study is that landfills retain most of the plastic waste that is dumped there, and wastewater treatment plants remove 99% of the microplastics and a some of the PFAS from the wastewater and landfill leachate they take in. The bad news is that both microplastics and PFAS accumulate in the biosolids that settle to the bottom of wastewater treatment plants. These biosolids must be disposed of in other ways.

The findings are reported in the journal Science of the Total Environment.

According to the industry-funded National Biosolids Data Project, 70% of the biosolids from Illinois wastewater treatment plants are used as fertilizers on agricultural land, and 30% are buried in landfills. This means that most of the microplastics and PFAS that flow into wastewater treatment plants are going right back into the environment, said John Scott, a research scientist at the Illinois Sustainable Technology Center at the University of Illinois Urbana-Champaign who led the study with fellow ISTC research scientist Andres Prada.

"The wastewater treatment plants are just taking the contaminants from one media and putting it into another," Scott said.

Several hundred million tons of plastics are produced each year globally, and an estimated 79% of this material ends up in landfills or "becomes fugitive in the environment," the researchers wrote in their report. Both microplastics and the endocrine-disrupting chemicals known as PFAS are now ubiquitous: detected in soil, water and in the human body, they said.

The new study is unusual in that it calculated the mass of microplastics in landfill leachate and wastewater influent and effluent. Most studies simply count the number of microplastic particles per volume of liquid, an unreliable measure because the particles will keep breaking into smaller bits, Prada said. To get the mass, the team measured the total surface area of the plastic particles and incorporated a standard measure of thickness and density based on the most common microplastic waste types: polyethylene and polypropylene.




"Landfills and wastewater treatment plants are usually studied separately, but in reality, those are combined systems," Prada said. "Regulations require that landfills send their liquid waste to the treatment plants."

And many studies look at only one contaminant at a time, he said.

"We wanted to put everything together, look at both systems and give results for both contaminants," Prada said.

The analysis revealed that while landfills do a good job of retaining microplastics, their leachate contains high levels of PFAS.

"We were surprised how high the PFAS levels were in landfill leachate, while the microplastics were lower than expected," Prada said.

While plastics degrade more slowly in landfills due to the compression of waste and the lack of solar radiation once they're buried, the plastics will continue to break down into smaller particles, which will eventually flow out with the leachate, Scott said.




Wastewater treatment plants are designed to take in thousands of gallons of wastewater from sanitary and storm sewer systems, and that water also carries a significant load of microplastics and PFAS. While the concentration of PFAS in water flowing through these systems is lower than that found in landfill leachate, the massive volume of water coming in from sewers brings in a higher overall load of both contaminants, the team reported.

Wastewater treatment plants can take in 10,000 gallons of wastewater per minute but only about 30,000 gallons of landfill leachate per day, Prada said.

The problem of microplastics and PFAS in biosolids is not easy to solve, the researchers said. Spreading PFAS and microplastics across cropland is not a good practice, Scott said. "But what else are we to do with it? If we landfill it, we're just going around and around in the circle of moving it from landfill to wastewater treatment plant and back to the landfill."

Trying to treat the biosolids before disposal is a very expensive prospect, Scott said. The best practice would be to prevent the problem of plastic and PFAS pollution further upstream, he said.

"It's time to tell people to start moving away from these things, stop producing these things," Scott said. "Let's turn them off at the tap before this gets any worse."

This research was funded by the Hazardous Waste Research Fund, which is administered by the ISTC, a part of the Prairie Research Institute at the U. of I.
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Building roots in glass, a bio-inspired approach to creating 3D microvascular networks using plants and fungi | ScienceDaily
Microfluidic technology has become increasingly important in many scientific fields such as regenerative medicine, microelectronics, and environmental science. However, conventional microfabrication techniques face limitations in scale and in the construction of complex networks. These hurdles are compounded when it comes to building more intricate 3D microfluidic networks.


						
Now, researchers from Kyushu University have developed a new and convenient technique for building such complex 3D microfluidic networks. Their tool? Plants and fungi. The team developed a 'soil' medium using nanoparticles of glass (silica) and a cellulose based binding agent, then allowed plants and fungi to grow roots into it. After the plants were removed, the glass was left with a complex 3D microfluidic network of micrometer-sized hollow holes where the roots once were.

The new method can also be utilized for observing and preserving 3D biological structures that are typically difficult to study in soil, opening new opportunities for research in plant and fungal biology. Their findings were published in the journal Scientific Reports.

"The primary motivation for this research was to overcome the limitations of conventional microfabrication techniques in creating complex 3D microfluidic structures. The focus of our lab is biomimetics, where we try to solve engineering problems by looking to nature and artificially replicating such structures," explains Professor Fujio Tsumori of Kyushu University's Faculty of Engineering, who led the study. "And what better example of microfluidics in nature than plant roots and fungal hyphae? So, we set out to develop a method that could harness the natural growth patterns of these organisms and create optimized microfluidic networks."

The researchers began by developing a 'soil' like mix for plants to grow in, but instead of dirt, they combined growth medium with glass nanoparticles smaller than 1 mm in diameter with hydroxypropyl methyl cellulose as a binding agent. They then seeded this 'soil' mixture and waited for the plants to take root. After confirming successful plant growth, the 'soil' was baked leaving only the glass with root cavities.

"The process is called sintering, which aggregates fine particles together into a more solid state. It is similar to powder metallurgy in the manufacturing of ceramics," continues Tsumori. "In this case it is the plant that does the molding."

Their method was able to replicate the intricate biological structures of a plant's main roots which can be up to 150 mm in diameter, and all the way down to it root hairs which can be about 8 mm in diameter. Tests with other organisms showed that the method can even replicate the root structure of fungi, called hyphae.

"Hyphae are even thinner and can be as small as 1-2 mm in diameter. That's thinner than a single strand of spider silk," says Tsumori.

The team hopes that their new bio-inspired microfluidic fabrication technique could be used in various fields of science and engineering, potentially leading to more efficient microreactors, advanced heat exchangers, and innovative tissue engineering scaffolds.

"In the biological sciences, this technique provides a unique tool for studying the intricate 3D structures of plant roots and fungal networks, which can advance our understanding of soil ecosystems," concludes Tsumori. "By bridging biological systems and engineering, our research has the potential to pave the way for new technologies and scientific discoveries."
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Artificial intelligence can be used to predict river discharge and warn of potential flooding | ScienceDaily
As recent flooding in Spain and elsewhere revealed, every minute of warning given to people ahead of a possible flood can save lives and property. A new paper in the journal Hydrology may help authorities improve flood evacuation protocols with help from a machine-learning model developed by Concordia researchers.


						
PhD candidate Mohamed Almetwally Ahmed and Samuel Li, professor and chair of the Department of Building, Civil and Environmental Engineering, created a method that uses artificial intelligence to more accurately predict short-term river discharge.

Using historical data and a novel set of weather-based predictors, the authors based their research on measuring advection -- the rate of water movement -- between two hydrometric stations on the Ottawa River. A test case was created using two stations roughly 30 kilometres apart. The downstream station had been deactivated for many years and the upstream station was still active.

Historical data collected over decades by the Government of Canada was supplemented by data on rainfall, temperature and humidity levels, among other parameters. Once input into the machine-learning model, these parameters provided reliable estimates on daily discharge and gave real-time data on how much water was moving through a particular cross-section in the river.

"Sub-diurnal forecasting, meaning less than 24 hours, is mainly used for evacuation. This method gives us more accurate forecast probabilities compared to those that make predictions daily or over multiple days," Ahmed says. "These are all based on probabilities, and the probability increases as the forecasting time decreases."

A transparent and transferrable model

The researchers built on an existing type of algorithm called group method of data handling. This method constructs predictive models by sorting and combining data into groups, where they are computed in different combinations repeatedly until the best and most reliable data combination is identified.




"In this method, we use nine predictors: seven weather parameters and the historical data from the two hydroelectric stations. The model ranks and re-sorts these parameters to create multiple combinations until it makes a digital selection of predictors. It is important to note that it does not necessarily use all the predictors or weigh them equally. It uses the ones that prove to be the most accurate," Ahmed explains.

The model changes depending on time frame. One that predicts discharge 12 hours ahead will be different than one that predicts eight, nine or 10 hours ahead.

The model also changes from river to river. To test it, Ahmed conducted additional calculations on data taken from the Boise and Missouri rivers in the United States.

"As this technique matures, we think we will be able to run it in an operational kind of way, where people will be able to check river discharge estimates on their phones, just like they do a weather forecast," Li says. "Instead of giving them the estimates for temperatures or rainfall at some point in the future, we can give them the water levels."

To Ahmed, who is pursuing his studies in flood evacuation preparedness, this model is only one tool he hopes authorities can use ahead of disastrous flooding.

"I want them to use this data as an input for their models for flood-prone areas," he says. "With this tool, we can help them predict which roads will be available for evacuation, which would give the local transportation system real-time action plans that can save lives and property."




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2024/11/241119132600.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Improving hurricane modeling with physics-informed machine learning | ScienceDaily
Hurricanes, or tropical cyclones, can be devastating natural disasters, leveling entire cities and claiming hundreds or thousands of lives. A key aspect of their destructive potential is their unpredictability. Hurricanes are complex weather phenomena, and how strong one will be or where it will make landfall is difficult to estimate.


						
In a paper published this week in Physics of Fluids, by AIP Publishing, a pair of researchers from the City University of Hong Kong employed machine learning to more accurately model the boundary layer wind field of tropical cyclones.

In atmospheric science, the boundary layer of the atmosphere is the region closest to the Earth's surface.

"We human beings are living in this boundary layer, so understanding and accurately modeling it is essential for storm forecasting and hazard preparedness," said author Qiusheng Li.

However, because air in the boundary layer interacts with land, the ocean, and everything else at surface level, modeling it is especially challenging. Conventional approaches to storm forecasting involve large numerical simulations run on supercomputers incorporating mountains of observational data, and they still often result in inaccurate or incomplete predictions.

In contrast, the author's machine learning algorithm is equipped with atmospheric physics equations that can produce more accurate results faster and with less data.

"Unlike traditional numerical models, our model employs an advanced physics-informed machine learning framework," said author Feng Hu. "Only a small amount of real data is required by our model to capture the complex behavior of the wind field of tropical cyclones. The model's flexibility and ability to integrate sparse observational data result in more accurate and realistic reconstructions."

Being able to reconstruct a tropical cyclone's wind field provides valuable data that experts can use to determine how severe the storm will be.




"The wind field of a tropical cyclone contains the information of the storm's intensity, structure, and potential impact on coastal regions," said Li.

With a more detailed picture of what that wind field looks like, disaster authorities can better prepare for storms before they make landfall.

"With more frequent and intense hurricanes due to climate change, our model could significantly improve the accuracy of wind field predictions," said Hu. "This advancement can help refine weather forecasts and risk assessments, providing timely warnings and enhancing the resilience of coastal communities and infrastructure. "

The authors are planning to continue to develop their model and employ it to study different types of storms.

"We are planning to incorporate more observational data sources and improve the model's capability to handle the time evolution of winds," said Hu. "Expanding the application to more storm events across the world and integrating the model into real-time forecasting systems is also planned to enhance its utility for weather prediction and risk management."
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Sliding seeds can provide insight into devastating landslides and rock avalanches | ScienceDaily
Champatis, the seeds of the Lapsi tree, are valued in Nepal for their medical, economic, social, and cultural significance. They are also popular among children as simple playthings. But for a group of physicists, these unique seeds -- and the way they bounce and roll down slopes -- could help them better understand landslides and avalanches, leading to research that could save lives.


						
In a study published this week in Physics of Fluids, by AIP Publishing, a team at the Technical University of Munich, the Kathmandu Institute of Complex Flows, and Tribhuvan University studied how Champatis roll and bounce down inclines. They suggested these seeds could serve as an analogue in the study of geological flow, particularly in a region prone to landslides and avalanches.

The Champati has a very complex structure. The wide head and narrow oval tail create a slope for each grain, leading to spin and rolling motion when sliding down slopes. This creates interesting dynamics that drew the attention of the research team.

"We are primarily interested in the scientific question of the dynamics and deposition of Champati slide: how it flows, where it goes, how far, and with what force," said author Shiva Pudasaini from Kathmandu.

The authors released a heap of the seeds down an inclined plane while a camera recorded their descent to analyze their speed and the dynamics of their movement. The unique physical and geometrical properties of the supergrain led to previously unobserved dynamics as they slid down slopes. The team's findings showed a unique property: The grains start to spread out slowly, then decrease quickly as they move downstream, akin to rock avalanches.

"Soon after the mass hits the ground, the behavior is unprecedented and appears to be highly unpredictable," Pudasaini said.

This research may provide valuable insights into geological flows, including hyperspreading of rock avalanches, and could contribute to resolving challenges in this area. Additionally, findings may have significant implications for industrial process engineering.

Currently, the advanced mechanical, geotechnical, and imaging technologies needed for further study of the Champati seeds are not fully available in Kathmandu. To address this, the research team is expanding their measurement facilities and collaborating with well-equipped research institutions abroad.

However, while the initial results offer promising insights into fragmented rock avalanches, further investigation into the structural, mechanical, and dynamic properties of these grains is essential to fully understand their relevance to earth science and engineering.
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Leaner large language models could enable efficient local use on phones and laptops | ScienceDaily
Large language models (LLMs) are increasingly automating tasks like translation, text classification and customer service. But tapping into an LLM's power typically requires users to send their requests to a centralized server -- a process that's expensive, energy-intensive and often slow.


						
Now, researchers have introduced a technique for compressing an LLM's reams of data, which could increase privacy, save energy and lower costs.

The new algorithm, developed by engineers at Princeton and Stanford Engineering, works by trimming redundancies and reducing the precision of an LLM's layers of information. This type of leaner LLM could be stored and accessed locally on a device like a phone or laptop and could provide performance nearly as accurate and nuanced as an uncompressed version.

"Any time you can reduce the computational complexity, storage and bandwidth requirements of using AI models, you can enable AI on devices and systems that otherwise couldn't handle such compute- and memory-intensive tasks," said study coauthor Andrea Goldsmith, dean of Princeton's School of Engineering and Applied Science and Arthur LeGrand Doty Professor of Electrical and Computer Engineering.

"When you use ChatGPT, whatever request you give it goes to the back-end servers of OpenAI, which process all of that data, and that is very expensive," said coauthor Rajarshi Saha, a Stanford Engineering Ph.D. student. "So, you want to be able to do this LLM inference using consumer GPUs [graphics processing units], and the way to do that is by compressing these LLMs." Saha's graduate work is coadvised by Goldsmith and coauthor Mert Pilanci, an assistant professor at Stanford Engineering.

The researchers will present their new algorithm CALDERA, which stands for Calibration Aware Low precision DEcomposition with low Rank Adaptation, at the Conference on Neural Information Processing Systems (NeurIPS) in December. Saha and colleagues began this compression research not with LLMs themselves, but with the large collections of information that are used to train LLMs and other complex AI models, such as those used for image classification. This technique, a forerunner to the new LLM compression approach, was published in 2023.

Training data sets and AI models are both composed of matrices, or grids of numbers that are used to store data. In the case of LLMs, these are called weight matrices, which are numerical representations of word patterns learned from large swaths of text.




"We proposed a generic algorithm for compressing large data sets or large matrices," said Saha. "And then we realized that nowadays, it's not just the data sets that are large, but the models being deployed are also getting large. So, we could also use our algorithm to compress these models."

While the team's algorithm is not the first to compress LLMs, its novelty lies in an innovative combination of two properties, one called "low-precision," the other "low-rank." As digital computers store and process information as bits (zeros and ones), "low-precision" representation reduces the number of bits, speeding up storage and processing while improving energy efficiency. On the other hand, "low-rank" refers to reducing redundancies in the LLM weight matrices.

"Using both of these properties together, we are able to get much more compression than either of these techniques can achieve individually," said Saha.

The team tested their technique using Llama 2 and Llama 3, open-source large language models released by Meta AI, and found that their method, which used low-rank and low-precision components in tandem with each other, can be used to improve other methods which use just low-precision. The improvement can be up to 5%, which is significant for metrics that measure uncertainty in predicting word sequences.

They evaluated the performance of the compressed language models using several sets of benchmark tasks for LLMs. The tasks included determining the logical order of two statements, or answering questions involving physical reasoning, such as how to separate an egg white from a yolk or how to make a cup of tea.

"I think it's encouraging and a bit surprising that we were able to get such good performance in this compression scheme," said Goldsmith, who moved to Princeton from Stanford Engineering in 2020. "By taking advantage of the weight matrix rather than just using a generic compression algorithm for the bits that are representing the weight matrix, we were able to do much better."

Using an LLM compressed in this way could be suitable for situations that don't require the highest possible precision. Moreover, the ability to fine-tune compressed LLMs on edge devices like a smartphone or laptop enhances privacy by allowing organizations and individuals to adapt models to their specific needs without sharing sensitive data with third-party providers. This reduces the risk of data breaches or unauthorized access to confidential information during the training process. To enable this, the LLMs must initially be compressed enough to fit on consumer-grade GPUs.

Saha also cautioned that running LLMs on a smartphone or laptop could hog the device's memory for a period of time. "You won't be happy if you are running an LLM and your phone drains out of charge in an hour," said Saha. Low-precision computation can help reduce power consumption, he added. "But I wouldn't say that there's one single technique that solves all the problems. What we propose in this paper is one technique that is used in combination with techniques proposed in prior works. And I think this combination will enable us to use LLMs on mobile devices more efficiently and get more accurate results."

The paper, "Compressing Large Language Models using Low Rank and Low Precision Decomposition," will be presented at the Conference on Neural Information Processing Systems (NeurIPS) in December 2024. In addition to Goldsmith, Saha and Pilanci, coauthors include Stanford Engineering researchers Naomi Sagan and Varun Srivastava. This work was supported in part by the U.S. National Science Foundation, the U.S. Army Research Office, and the Office of Naval Research.
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Modeling and analysis reveals technological, environmental challenges to increasing water recovery from desalination | ScienceDaily
Climate change is making water scarcer. A promising method to combat this problem is desalination technology because it can tap seawater. Though desalination has potential, it also brings risks with environmental impact, cost, and accessibility. Zero liquid discharge (ZLD) technology aims to increase water recovery from desalination by squeezing more water out of desalination brine. ZLD can help reduce water scarcity and waste from desalination plants, but comes at increased costs and, potentially, increased environmental effects from desalination.


						
In a new analysis by a team led by Northwestern Engineering's Jennifer Dunn that uses a novel optimization model, researchers concluded that while incorporating ZLD into desalination plants is a valuable way to fight future water scarcity. The process, however, poses notable tradeoffs when it comes to energy use, disposal of water that has salt, and cost for low-income areas.

In desalination, seawater is filtered through a membrane that removes salts, leaving fresh water and a salty brine. ZLD can increase water recovery from this brine and reduce its volume, leading to more manageable desalination waste streams. While desalination facilities are abundant in countries like Israel, Australia, and Saudi Arabia where water scarcity is acute, the energy required to desalinate water at scale presents a significant environmental hurdle.

Due to the pressure needed to push water through membranes, high energy demand is a considerable obstacle to desalination and ZLD. This demand presents a perplexing cycle -- energy production often requires water, and water production from desalination now requires significant energy.

"The big challenge is that you need a lot of energy to desalinate water and increase water production using zero liquid discharge," Dunn said. "That energy comes at a high environmental cost, especially if fossil fuels are the primary energy source. Renewable energy is being investigated as a cleaner power source, but these options are still limited, depending on location and available infrastructure."

Dunn is a professor of chemical and biological engineering at the McCormick School of Engineering. She reported her findings in the paper "Analysis of Energy, Water, Land and Cost Implications of Zero and Minimal Liquid Discharge Desalination Technologies," published November 18 in the journal Nature Water. Dunn directs the Center for Engineering Sustainability and Resilience and is the associate director of the Northwestern-Argonne Institute of Science and Engineering.

In the paper, Dunn and her colleagues evaluated methods to make ZLD more efficient. They did this by using a new optimization model that aids in the design of desalination treatment trains (multiple technologies that work together), including seven different options for treatment trains. This required extensive research on each technology included in an overall process train (series of steps that result in zero liquid discharge). The model, WaterTap, is funded by the US Department of Energy and is led by the National Alliance for Water Innovation.




"ZLD and minimal liquid discharge processes give you more water, which can be crucial in water-scarce areas, but you're increasing the energy and costs," Dunn said. "In each plant, decisions need to be made based on the specific location and the resources available. It's all about trade-offs."

Brine disposal also poses an environmental issue. Coastal desalination plants often pump the brine back into the ocean. However, the long-term effects of that practice are not yet known. A concern is that brine has more saline than seawater, giving it the potential to disrupt marine life in sensitive areas.

Dunn emphasized that monitoring brine disposal will be essential as desalination becomes more widespread.

"There's not enough data on the effects of high-salinity brine on marine ecosystems," Dunn said. "In some areas, the damage may be minimal, but in others, it could be disruptive. We're working to fill those gaps."

Desalination is costly, presenting problems for low-income regions that have the biggest issues with water access. Desalination plants are expensive to build, operate, and maintain, and require large amounts of energy. Some countries do provide subsidies for desalinated water; unfortunately, they can be insufficient.

"Desalination can't be the only solution," Dunn said. "In some areas, it's essential, but it must be part of a broader water management strategy."

Dunn pointed out that several countries are taking a "multi-faceted" approach to address a lack of water by combining desalination with methods such as water recycling, rainwater harvesting, and conservation measures. That mix of techniques has obvious advantages, better preparing communities for unpredictable resources and increasing demand.

"Desalination is crucial in certain regions, but it can't be the only answer to water scarcity," Dunn said. "To make real progress, we need to look at it as one piece of a broader, more sustainable water management strategy that's adapted to the unique needs and constraints of each area."
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Electron imaging reveals the vibrant colors of the outermost electron layer | ScienceDaily
Surfaces play a key role in numerous chemical reactions, including catalysis and corrosion. Understanding the atomic structure of the surface of a functional material is essential for both engineers and chemists. Researchers at Nagoya University in Japan used atomic-resolution secondary electron (SE) imaging to capture the atomic structure of the very top layer of materials to better understand the differences from its lower layers. The researchers published their findings in the journal Microscopy. 


						
Some materials exhibit 'surface reconstruction', where the surface atoms are organized differently from the interior atoms. To observe this, especially at the atomic level, surface-sensitive techniques are needed.

Traditionally, scanning electron microscopy (SEM) has been an effective tool to examine nanoscale structures. SEM works by scanning a sample with a focused electron beam and capturing the SEs emitted from the surface. SEs are typically emitted from a shallow depth below the surface, making it difficult to observe phenomena like surface reconstruction, especially if only a single atomic layer is involved.

The Nagoya University research team tackled this issue using the simplest workable system, a two-layered molybdenum disulfide (MoS2) sample, to measure how much information SE imaging can extract from the surface and subsurface layers. By stacking two layers of MoS2, they distinguished the surface layer from the second layer using the technique.

The researchers found that atomic resolution SE imaging is effective in identifying surface atomic arrangements with extremely high surface sensitivity. Their findings revealed that the intensity of SE images from the surface layer was about three times higher than from the second layer, providing strong evidence of the method's sensitivity.

Atomic-resolution SE images of a single-layer MoS2 sample revealed stunning honeycomb-like structures composed of molybdenum and sulfur atoms. Beyond its visual appeal, SE imaging revealed overlapping patterns, indicating distinct atomic arrangements in the surface and second layers.

"Most notably, the SE yield from the surface layer was about three times greater than from the second layer," Koh Saitoh, lead author and researcher at Nagoya University's Institute of Materials and Systems Sustainability (IMASS), explained. "This result suggests that the surface layer absorbs or scatters SEs from the second layer. This absorption contributes to the method's depth sensitivity."

The aim of the group is to use atomic resolution SE imaging to reveal the surface structure at the atomic level, including surface reconstruction and other unique structures formed on surfaces. To control the growth, fabrication, and electronic and mechanical properties of nanomaterials, understanding these processes is essential.
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Machine learning and supercomputer simulations help researchers to predict interactions between gold nanoparticles and blood proteins | ScienceDaily
Researchers in the Nanoscience Center at the University of Jyvaskyla, Finland, have used machine learning and supercomputer simulations to investigate how tiny gold nanoparticles bind to blood proteins. The studies discovered that favorable nanoparticle-protein interactions can be predicted from machine learning models that are trained from atom-scale molecular dynamics simulations. The new methodology opens ways to simulate efficacy of gold nanoparticles as targeted drug delivery systems in precision nanomedicine.


						
Hybrid nanostructures between biomolecules and inorganic nanomaterials constitute a largely unexplored field of research, with the potential for novel applications in bioimaging, biosensing, and nanomedicine. Developing such applications relies critically on understanding the dynamical properties of the nano-bio interface. Modeling the properties of the nano-bio interface is demanding since the important processes such as electronic charge transfer, chemical reactions or restructuring of the biomolecule surface can take place in a wide range of length and time scales, and the atomistic simulations need to be run in the appropriate aqueous environment.

Machine learning help to study interactions at the atomic level 

Recently, researchers at the University of Jyvaskyla demonstrated that it is possible to significantly speed up atomistic simulations of interactions between metal nanoparticles and blood proteins. Based on extensive molecular dynamics simulation data of gold nanoparticle -- protein systems in water, graph theory and neural networks were used to create a methodology that can predict the most favorable binding sites of the nanoparticles to five common human blood proteins (serum albumin, apolipoprotein E, immunoglobulin E, immunoglobulin G and fibrinogen). The machine learning results were successfully validated by long-timescale atomistic simulations.

- In recent months, we also published a computational study which showed that it is possible to selectively target over-expressed proteins at a cancer cell surface by functionalized gold nanoparticles carrying peptides and cancer drugs, says professor of computational nanoscience Hannu Hakkinen. With the new machine learning methodology, we can now extend our work to investigate how drug-carrying nanoparticles interact with blood proteins and how those interactions change the efficacy of the drug carriers, Hakkinen concludes.

The research will be continued 

The results will allow additional research to develop new computational methods for research in interaction between metal nanoparticles and biomolecules.

"Machine learning is a very helpful tool when examining the use of nanoparticles in diagnostics and therapy applications in the field of nanomedicine. This will be one the main goals in our next project "Dynamic Nanocluster -- Biomolecule Interfaces" supported by the European Research Council," Hakkinen said.

The work was published in two articles in the international journals: Advanced Materials and Bioconjugate Chemistry. The research was supported by the EuroHPC funding program at the Research Council of Finland. The computational resources were provided by the Finnish Grand Challenge Projects BIOINT and NanoGaC in LUMI and Mahti supercomputers, respectively, hosted at the Finnish supercomputing center CSC.
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Ytterbium thin-disk lasers pave the way for sensitive detection of atmospheric pollutants | ScienceDaily
Alongside carbon dioxide, methane is a key driver of global warming. To detect and monitor the climate pollutants in the atmosphere precisely, scientists at the Max Planck Institute for the Science of Light (MPL) have developed an advanced laser technology. A high-power ytterbium thin-disk laser drives an optical parametric oscillator (OPO) to generate high-power, stable pulses in the short-wave infrared (SWIR) spectral range. This allows researchers to detect and analyze a wide variety of atmospheric compounds. This novel method can play a crucial role in tracking greenhouse gas cycles and the effects of climate change and was recently published in the journal APL Photonics.


						
Short-lived pollutants play a critical role in global warming. For example, methane is of particular relevance to the global greenhouse effect because its warming potential is 25 times higher than that of carbon dioxide. However, detecting and monitoring these pollutants is challenging for two reasons. Firstly, water vapor interferes and overlaps with the absorption spectra of many gases in the standard infrared ranges normally used for detection. Secondly, these pollutants are difficult to detect due to their volatile presence in the atmosphere. By targeting the SWIR range, where pollutants such as methane absorb strongly while water absorption remains minimal, the new laser system offers unprecedented detection sensitivity and accuracy.

Central to this innovation is the ytterbium thin-disk laser, which produces high-power, femtosecond pulses at megahertz repetition rates. This allows the system to pump an OPO, converting laser pulses to the SWIR range with remarkable power and intensity. Operating at twice the repetition rate of the pump laser, the OPO delivers stable, tunable SWIR pulses optimized for high-sensitivity spectroscopic applications. The team's pioneering approach also integrates broadband, high-frequency modulation of the OPO output, which allows the enhancement of the signal-to-noise ratio, providing even greater detection precision.

"The output of our laser system can be scaled to higher average and peak power, due to the power scalability of ytterbium thin-disk lasers. Employing the system for the accurate detection of pollutants in real time allows deeper insights into greenhouse gas dynamics. This could help address some of the challenges we face in understanding climate change." said Anni Li, PhD student at the MPL.

The laser's capacity to generate high-power, stable pulses in the SWIR range is a game-changer for field-resolved spectroscopy and femtosecond fieldoscopy, methods which enable re-searchers to detect and analyze a wide range of atmospheric compounds with minimal interference.

"This new technology is not only applicable to atmospheric monitoring and gas sensing, but also holds potential for other scientific fields such as earth-orbit communication, where high bandwidth modulated lasers are required." said Dr. Hanieh Fattahi, the lead researcher on the project. The researchers plan to develop the system further with the goal of creating a versatile platform for real-time pollutant monitoring and earth-space optical communications.
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Study identifies strategy for AI cost-efficiency in health care settings | ScienceDaily
A study by researchers at the Icahn School of Medicine at Mount Sinai has identified strategies for using large language models (LLMs), a type of artificial intelligence (AI), in health systems while maintaining cost efficiency and performance.


						
The findings, published in the November 18 online issue of npj Digital Medicine, provide insights into how health systems can leverage advanced AI tools to automate tasks efficiently, saving time and reducing operational costs while ensuring these models remain reliable even under high task loads.

"Our findings provide a road map for health care systems to integrate advanced AI tools to automate tasks efficiently, potentially cutting costs for application programming interface (API) calls for LLMs up to 17-fold and ensuring stable performance under heavy workloads," says co-senior author Girish N. Nadkarni, MD, MPH, Irene and Dr. Arthur M. Fishberg Professor of Medicine at Icahn Mount Sinai, Director of The Charles Bronfman Institute of Personalized Medicine, and Chief of the Division of Data-Driven and Digital Medicine (D3M) at the Mount Sinai Health System.

Hospitals and health systems generate massive volumes of data every day. LLMs, such as OpenAI's GPT-4, offer encouraging ways to automate and streamline workflows by assisting with various tasks. However, continuously running these AI models is costly, creating a financial barrier to widespread use, say the investigators.

"Our study was motivated by the need to find practical ways to reduce costs while maintaining performance so health systems can confidently use LLMs at scale. We set out to 'stress test' these models, assessing how well they handle multiple tasks simultaneously, and to pinpoint strategies that keep both performance high and costs manageable," says first author Eyal Klang, MD, Director of the Generative AI Research Program in the D3M at Icahn Mount Sinai.

The study involved testing 10 LLMs with real patient data, examining how each model responded to various types of clinical questions. The team ran more than 300,000 experiments, incrementally increasing task loads to evaluate how the models managed rising demands.

Along with measuring accuracy, the team evaluated the models' adherence to clinical instructions. An economic analysis followed, revealing that grouping tasks could help hospitals cut AI-related costs while keeping model performance intact.




The study showed that by specifically grouping up to 50 clinical tasks -- such as matching patients for clinical trials, structuring research cohorts, extracting data for epidemiological studies, reviewing medication safety, and identifying patients eligible for preventive health screenings -- together, LLMs can handle them simultaneously without a significant drop in accuracy. This task-grouping approach suggests that hospitals could optimize workflows and reduce API costs as much as 17-fold, savings that could amount to millions of dollars per year for larger health systems, making advanced AI tools more financially viable.

"Recognizing the point at which these models begin to struggle under heavy cognitive loads is essential for maintaining reliability and operational stability. Our findings highlight a practical path for integrating generative AI in hospitals and open the door for further investigation of LLMs' capabilities within real-world limitations," says Dr. Nadkarni.

One unexpected finding, say the investigators, was how even advanced models like GPT-4 showed signs of strain when pushed to their cognitive limits. Instead of minor errors, the models' performance would periodically drop unpredictably under pressure.

"This research has significant implications for how AI can be integrated into health care systems. Grouping tasks for LLMs not only reduces costs but also conserves resources that can be better directed toward patient care," says co-author David L. Reich, MD, Chief Clinical Officer of the Mount Sinai Health System; President of The Mount Sinai Hospital and Mount Sinai Queens; Horace W. Goldsmith Professor of Anesthesiology; and Professor of Artificial Intelligence and Human Health, and Pathology, Molecular and Cell-Based Medicine, at Icahn Mount Sinai. "And by recognizing the cognitive limits of these models, health care providers can maximize AI utility while mitigating risks, ensuring that these tools remain a reliable support in critical health care settings."

Next, the research team plans to explore how these models perform in real-time clinical environments, managing real patient workloads and interacting directly with health care teams. Additionally, the team aims to test emerging models to see if cognitive thresholds shift as technology advances, working toward a reliable framework for health care AI integration. Ultimately, they say, their goal is to equip health care systems with tools that balance efficiency, accuracy, and cost-effectiveness, enhancing patient care without introducing new risks.
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Effortless robot movements | ScienceDaily
Four-legged animals that start walking and gradually pick up speed will automatically fall into a trot at some point. This is because it would take more energy not to change gait. This correlation was discovered more than 40 years ago. Now, Alin Albu-Schaffer, a professor at the Chair of Sensor-based Robotic Systems and Intelligent Assistance Systems at TUM, has successfully transferred this method to the movement of robots.


						
Experts use the term 'intrinsic dynamics' for the way humans and animals perform energy-efficient movements. For example, they adjust the stiffness of their muscles when they walk on a more rigid surface. These intrinsic adaptations, which happen automatically, are challenging to identify in humans and complex robotic systems.

Tool filters out the most economical movements

But a new tool developed by a team led by Prof. Albu-Schaffer at TUM makes this possible: "For the first time, we have succeeded in making these intrinsic, highly efficient movements calculable. The tool makes it possible to find out which movements of a system are particularly economical."

An important test object in the team's research is BERT, a four-legged robot that looks like a small dog. BERT was designed by Prof. Albu-Schaffer at the German Aerospace Centre (DLR). The research, which focuses on "efficient and versatile locomotion with legs," is funded by the EU through an ERC Advanced Grant.

The researchers identified six movement patterns for BERT, which Prof. Albu-Schaffer describes as exceptionally effortless and which would not require any energy in a world without friction. Some correspond to familiar gaits of quadrupeds, such as walking, trotting, or hopping. "We have thus confirmed the hypothesis that efficient gaits can be realized by exploiting natural oscillation patterns," explains Prof. Albu-Schaffer, who is also involved in the Munich Institute of Robotics and Machine Intelligence (MIRMI).

Hitting natural oscillations with precise timing

To realize these movements in a natural system with friction, a computer-controlled regulator has now been added that delivers an impulse at the right moment. "You can compare it to a child sitting on a playground swing and receiving an energy impulse at the highest point from the parent who is pushing," explains Annika Schmidt from Prof. Albu-Schaffer's research team. With one difference: "Humans don't need a lot of equations in their heads to time their push exactly -- they do it intuitively," says the doctoral student, who has spent several years studying how to teach robots the right rhythm.

Success is demonstrated in a race between three BERT models. The robot dog, which has been programmed with the intrinsic movement method, tends to jump and move much faster and more dynamically than its siblings, which rely on more conventional movement patterns.
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Confinement may affect how we smell and feel about food | ScienceDaily
New research from RMIT University found confined and isolating environments changed the way people smelled and responded emotionally to certain food aromas.


						
The team in this study compared 44 people's emotional responses and perception of eight food aromas in two environmental scenarios: sitting in reclined chairs that mimic astronauts' posture in microgravity; and then in the confined setting of the International Space Station (ISS), which was simulated for participants with virtual reality goggles.

The aromas the team tested on participants were vanilla, almond, lemon, lemon myrtle, eucalyptus, peppermint, vinegar and lemongrass.

The research, published in Food Research International, builds on previous work by the team and aims to help explain why astronauts report meals taste different in space and struggle to eat their normal nutritional intake over long missions, which has been reported in the news recently.

The study has broader implications for further research to improve the diets of isolated people, including nursing home residents, by personalising aromas to enhance the flavour of their food.

Most food aromas were perceived more intensely in the VR simulation

Co-lead Dr Julia Low said the team found the VR simulation offered an immersive experience of a confined environment, evoking more intense perceptions of all the food aromas tested, except lemongrass, than the microgravity posture.




Her RMIT colleague Dr Lisa Newman co-led the research and PhD scholar Grace Loke was the first author.

"Lemongrass consists of a more floral and earthy aroma, while the other aromas are pungent, spicy or sweet," Loke said.

"This difference in profile may explain why lemongrass seemed less intense in the VR setting compared to the microgravity posture."

Confined, isolating environments influence sense of smell

In an Earth-like setting, eating was often social, but eating in space on long missions can feel quite different, Low said.

"Pilot studies show that spending 10 minutes in VR can induce feelings of confinement, highlighting VR's effectiveness over other methods such as immersive screens.




"Results indicate that a remote, confined environment such as the ISS and a significant variation in personal sensitivities influence aroma perception, making certain foods smell strange."

Space studies often emphasised microgravity as the main contributing factor to food's different taste, but the team's findings underscored the impact of confined and isolated environments, Loke said.

"This research opens possibilities for personalised meal plans for astronauts and individuals living alone on Earth, showcasing VR's potential to explore variations in eating when stressed," she said.

Emotions colour how we perceive certain polarising aromas

In the VR setting, participants reporting positive emotions perceived stronger aromas.

For example, almond and vinegar became more intense when participants were happy or experienced a positive emotion, but if a person was even mildly stressed they perceived a less intense vinegar aroma, Loke said.

This link between stress and vinegar may help explain why astronauts like to eat certain foods in microgravity that they don't normally enjoy on Earth, Newman said.

Next steps

Newman said future studies would combine the microgravity posture with the VR experience for participants, to better simulate the astronaut experience and design food plans for longer missions, including trips to Mars.

"Our findings suggest a simulation using VR and the microgravity posture could aid in training astronauts to adapt psychologically to confined and remote eating spaces and personalise meal experiences for astronauts, as well as isolated individuals on Earth, to support their wellbeing," Newman said.

Low said the research was part of a series of small but impactful studies, providing foundational insights into the importance of studying individual variation and how humans react to eating in more stressful environments.

"This research collectively highlights the critical role of our environment on taste and smell."

'Food odour perception and affective response in virtual spacecraft and microgravity body posture (1-G) -- potential ground-based simulations' is published in Food Research International.
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Plastic bag bans have lingering impacts, even after repeals | ScienceDaily
Regulations imposed to protect the environment may continue to have impacts even after they are repealed. And those lingering impacts include some that run contrary to the goals of the policies.


						
Such are te findings of a study published in the Journal of Marketing Research co-authored by UC Riverside marketing professor Hai Che that examined policies to curtail the use of single-use plastic bags in grocery stores and other retail outlets in Austin and Dallas, Texas -- policies that were later repealed.

Significantly, the behaviors spurred by the plastic bag rules continued after the rules were no longer in place. And some impacts were not beneficial to the environment.

Che and his coauthors found an increase in sales of plastic bags after the cities prohibited stores from giving away free plastic bags for carrying home groceries. They quantified plastic bag sales by analyzing barcode scanner data on consumer purchases.

"We were hoping for positive spillover effects, like customers will be more environmentally conscious and consume less one-time use plastic or paper products," said Che, an associate professor at UCR's School of Business. "But that's not what happened in the data. People wound up buying more plastic."

Che added store customer had been repurposing the free grocery bags al as liners for household trash bins."

The bag rules, however, most likely changed consumer behavior in positive ways as well, such as people getting in the habit of using reusable canvas or burlap bags for everyday shopping, although such data wasn't available to the researchers, Che said.




The study found that the longer a policy is in place, the longer the behaviors spurred by the policy lingered on.

The Dallas City Council had imposed a 5-cent fee for single-use bags for five months in 2015 before repealing the fee when the city faced lawsuits from plastic bag manufacturers. When free bags became available again, plastic bag sales initially declined sharply and returned to pre-policy levels after 13 months.

The Austin City Council banned single-use carryout bags in 2013, and the policy remained in place for five years until 2018 when the Texas Supreme Court struck down such bans statewide when it ruled on a case about a similar bag ban in Lerado. After the repeal, the carryover effect of plastic bag purchases declined gradually and did not revert to the pre-policy baseline after 18 months, which was the end of the researchers' analysis time frame. In fact, the carryover effect remained 38.6% above the baseline even at the end of the analysis

To assess the net environmental impact, the research team conducted a "break-even analysis" to determine if the plastic bag policy, despite the negative spillover effects, ultimately reduced plastic waste. They calculated how many fewer single-use grocery bags consumers would need to use to offset the additional trash bags purchased due to the policy. In Dallas, consumers would need to use one less grocery bag every seven trips, while in Austin, it would be one less bag every five trips to break even in terms of environmental impact.

The study contributes to a growing body of knowledge on the unintended consequences of environmental policies and offers insights applicable beyond plastic bag usage, Che said.

"While our study focused on plastic bags, similar spillover effects have been documented in policies targeting sugary drinks, energy efficiency, and health incentives," Che said. "In each case, behaviors that weren't directly targeted by the policy -- like purchasing more sugary snacks when soda is taxed -- can offset or even undermine the policy's primary goals."
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New research explores volcanic caves, advancing the search for life on Mars | ScienceDaily
Through the intricate study of lava tubes -- caves formed following volcanic eruptions when lava cools down -- an international team of researchers has uncovered clues about Earth's ancient environments that could be significant in the search for life on Mars.


						
Bogdan P. Onac, professor in the USF School of Geosciences, collaborated with researchers from Portugal, Spain and Italy to shed light on how lava tubes may serve as valuable analogs for Martian caves and the search for extraterrestrial life.

On the Spanish island of Lanzarote, just west of North Africa, the team explored six lava tubes to gather mineral deposits. Some of the tubes are so large, they are used to host underground concerts.

"While the lava tubes on Lanzarote were discovered several years ago, we are the first to complete such a detailed study of minerals and microorganisms," Onac said.

In the study, published in Communications Earth & Environment, Onac and the team used a range of advanced molecular, isotopic and mineralogical techniques to examine the deposits and create a comprehensive understanding of the minerals they held. They learned the volcanic rock in the lava tubes created a protective environment that helped shield the minerals and organic compounds from weathering, ultimately preserving the minerals as records of past ecosystems.

The team found preserved biosignatures, including calcium and sodium sulfates. This discovery indicates microbial activity and microorganisms, such as bacteria, were once active in the caves.

"This study adds to our understanding of geological and environmental changes on Earth and highlights lava tubes as potential refuges for microbial life, holding significant implications for astrobiology, particularly in identifying biosignatures on Mars and other celestial bodies," Onac said.

Given that Martian lava tubes are similarly shielded and likely contain sulfate-rich minerals, they may also hold signs of past microbial life, giving us clues about potential life beyond Earth. The findings may significantly impact the way scientists approach planetary exploration, particularly for upcoming missions aimed at studying the habitability of Mars.

The team will publish several additional studies on these lava tubes in the coming months and they are also planning to examine newly formed lava tubes in Iceland.
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New oral drug to calm abdominal pain | ScienceDaily
University of Queensland researchers have developed a new class of oral painkillers to suppress chronic abdominal pain that is based on the peptide hormone oxytocin that drives childbirth contractions.


						
Associate Professor Markus Muttenthaler from UQ's Institute for Molecular Bioscience led a team that has changed the chemical structure of oxytocin to make it gut-stable after earlier work revealed the hormone could treat abdominal pain.

Dr Muttenthaler said there was an urgent need for new treatments for the chronic pain caused by gastrointestinal disorders such as irritable bowel syndrome (IBS) and irritable bowel diseases (IBD).

"This pain affects up to 15 per cent of adults in their lifetime, and all we have are anti-inflammatories and opioids which can cause side effects and addiction," Dr Muttenthaler said.

"Our research focuses on peptides that are highly potent and selective molecules and have few side effects. However, nearly all peptide drugs must be injected as they are rapidly digested in the gut.

"We have now developed a way of making peptides gut-stable so they can be given orally.

"This is a new and highly promising approach to treating gut disorders."

Oxytocin is a peptide hormone produced in the brain which is known as the 'bonding hormone' or the 'love molecule' due to its effects on relationship building, empathy and trust.




Oxytocin is also the key hormone that induces uterine contractions during labour and facilitates milk release during breastfeeding.

"We identified the parts of oxytocin that are rapidly broken down by gut enzymes and used medicinal chemistry to render them gut-stable while ensuring that the new molecule was still able to activate the oxytocin receptor," Dr Muttenthaler said.

"We now have a new class of molecules that are potently active but do not degrade in the stomach or intestine, meaning they can be taken orally."

The research indicates that the new molecules work in the colon and do not need to cross the gut barrier into the bloodstream to suppress abdominal pain.

"This is a very safe therapeutic approach as it reduces the risk of side effects in the rest of the body, a problem with many other systemic drugs," Dr Muttenthaler said.

"This is an exciting new mode of action to prevent pain.

"We are currently looking for investors to accelerate pre-clinical studies, with the goal of taking it into the clinic.

"Now that we have perfected making peptides stable, we are looking at other gut drugs to improve treatment options for gastrointestinal disorders, an unmet medical need."
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New idea may crack enigma of the Crab Nebula's 'zebra' pattern | ScienceDaily
A theoretical astrophysicist from the University of Kansas may have solved a nearly two-decade-old mystery over the origins of an unusual "zebra" pattern seen in high-frequency radio pulses from the Crab Nebula.


						
His findings have just been published in Physical Review Letters (PRL).

The Crab Nebula features a neutron star at its center that has formed into a 12-mile-wide pulsar pinwheeling electromagnetic radiation across the cosmos.

"The emission, which resembles a lighthouse beam, repeatedly sweeps past Earth as the star rotates," said lead author Mikhail Medvedev, professor of physics & astronomy at KU. "We observe this as a pulsed emission, usually with one or two pulses per rotation. The specific pulsar I'm discussing is known as the Crab Pulsar, located in the center of the Crab Nebula 6,000 light years away from us."

The Crab Nebula is the remnant of a supernova that appeared in 1054.

"Historical records, including Chinese accounts, describe an unusually bright star appearing in the sky," said the KU researcher.

But unlike any other known pulsar, Medvedev said the Crab Pulsar features a zebra pattern -- unusual band spacing in the electromagnetic spectrum proportional to band frequencies, and other weird features like high polarization and stability.




"It's very bright, across practically all wave bands," he said. "This is the only object we know of that produces the zebra pattern, and it only appears in a single emission component from the Crab Pulsar. The main pulse is a broadband pulse, typical of most pulsars, with other broadband components common to neutron stars. However, the high-frequency interpulse is unique, ranging between 5 and 30 gigahertz -- frequencies similar to those in a microwave oven."

Since this pattern was discovered in a 2007 paper, the KU researcher said the pattern had proved "baffling" for investigators.

"Researchers proposed various emission mechanisms, but none have convincingly explained the observed patterns," he said.

Using data from the Crab Pulsar, Medvedev established a method using wave optics to gauge the density of the pulsar's plasma -- the "gas" of charged particles (electrons and positrons) -- using a fringe pattern found in the electromagnetic pulses.

"If you have a screen and an electromagnetic wave passes by, the wave doesn't propagate straight through," Medvedev said. "In geometrical optics, shadows cast by obstacles would extend indefinitely -- if you're in the shadow, there's no light; outside of it, you see light. But wave optics introduces a different behavior -- waves bend around obstacles and interfere with each other, creating a sequence of bright and dim fringes due to constructive and destructive interference."

This well-known fringe pattern phenomenon is caused by consistent constructive interference but has different characteristics when radio waves propagate around a neutron star.




"A typical diffraction pattern would produce evenly spaced fringes if we just had a neutron star as a shield," the KU researcher said. "But here, the neutron star's magnetic field generates charged particles constituting a dense plasma, which varies with distance from the star. As a radio wave propagates through the plasma, it passes through dilute areas but is reflected by dense plasma. This reflection varies by frequency: Low frequencies reflect at large radii, casting a bigger shadow, while high frequencies create smaller shadows, resulting in different fringe spacing."

In this way, Medvedev determined the Crab Pulsar's plasma matter causes diffraction in the electromagnetic pulses responsible for the neutron star's singular zebra pattern.

"This model is the first one capable of measuring those parameters," Medvedev said. "By analyzing the fringes, we can deduce the density and distribution of plasma in the magnetosphere. It's incredible because these observations allow us to convert fringe measurements into a density distribution of the plasma, essentially creating an image or performing tomography of the neutron star's magnetosphere."

Next, Medvedev said his theory can be tested with collection of more data from the Crab Pulsar and fine-tuned by factoring in its powerful and strange gravitational and polarization effects. The new understanding of how a plasma matter alters a pulsar's signal will change how astrophysicists understand other pulsars.

"The Crab Pulsar is somewhat unique -- it's relatively young by astronomical standards, only about a thousand years old, and highly energetic," he said. "But it's not alone; we know of hundreds of pulsars, with over a dozen that are also young. Known binary pulsars, which were used to test Einstein's general relativity theory, can also be explored with the proposed method. This research can indeed broaden our understanding and observation techniques for pulsars, particularly young, energetic ones."
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Gaming for the good! | ScienceDaily
So maybe the naysayers and detractors of online gaming and its ill effects on youth need to stand down. That's what science is telling us in a new report in the journal Human Resource Development International from Melika Shirmohammadi, assistant professor at the UH College of Technology.


						
The article reports that -- contrary to popular belief -- massive multiplayer online gamers learn by gaming and their skills in the workplace are enriched by those seemingly endless hours previously thought of as frittering away time.

"Online gaming often gets a bad reputation, but our study reveals a different story. We found that gaming can actually help people develop valuable workplace skills," reports Shirmohammadi. "These skills include problem-solving, teamwork, leadership, and even self-confidence. Our research shows that gaming, when done in moderation, can be a way for people to grow both personally and professionally."

Gaming truths

Whether they know it or not, companies are already hiring an enormous amount of multiplayer online gamers. The math on this is simple. Millions of people play "massively multiplayer online" or MMO games, in which they play together in a virtual world. The top three games -- World of Warcraft, Destiny 2, and Final Fantasy -- claim 150.6 M, 49.7 M, and 60.3 M total players respectively.

"The purpose of the present study was to examine hobby -- an understudied but prevalent part of the nonwork domain -- to understand if and how MMO gaming positively enriches employees' work domain," said Shirmohammadi.

Shirmohammadi's team conducted a qualitative study among 23 employed MMO gamers who had an average of 20 years of video gaming experience and had played MMO games for at least 10 years.




The MMO games examined (including World of War Craft, EVE and Final Fantasy) require players to coordinate tasks to achieve collective goals, respect team norms (e.g., arriving on time for missions), collaborate with others as part of a team, and avoid reckless or uncalculated behaviors that would jeopardize the mission.

Game More, Worry Less 

Among the positive outcomes of the research, gamers reported viewing work as solvable puzzles, and their experience resulted in improved patience in encountering problems and encouraged them to persevere in solving them.

One participant, an engineer, said: "I just see a puzzle and I'm motivated to solve it. So, it's affected, I guess, my mindset in that way, such that I look at things as solvable..."

Other players say they developed self-confidence through game playing because they feel good about the level of success in the online gaming world. Still others reported developing self-awareness as they received feedback on their own skills and how they played alongside team members.

Gamers' ability with coaching skills -- such as evaluating performance, providing feedback, giving instructions and inspiring others -- was also traced to their gaming. Several participants mentioned the similarities between gaming and work that made such skills transferrable.




An IT specialist, described it this way: "I deal with a lot of new people [at work]. Since I kind of go out of my way in game to do all the coaching, I've become ahead of some of colleagues in explaining how to do certain things [to new employees] ..."

Gaming for the good 

"Our study extends the understanding of nonwork-to-work enrichment to the MMO gaming context and reveals how a hobby, as an understudied subdomain of life, could benefit work," said Shirmohammadi.

As one famous gaming quote says, ""Failure doesn't mean the game is over, it means try again with experience."

Apparently true, especially in the professional world.
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Invisible touch: AI can feel and measure surfaces | ScienceDaily
AI-based technologies are rapidly learning to see, converse, calculate and create. One thing they still don't do well, however, is measure or "feel" surfaces -- a purely mechanical function.


						
"AI has more or less acquired the sense of sight, through advances in computer vision and object recognition," says Stevens physics professor Yong Meng Sua. "It has not, however, yet developed a human-like sense of touch that can discern, for example, a rough sheet of newspaper paper from a smooth and glossy sheet of magazine paper."

Until now, that is. Researchers in Stevens' leading-edge Center for Quantum Science and Engineering (CQSE) have just demonstrated a method of giving AI the ability to feel.

Accurate metrology for medicine, manufacturing, more

Sua, working with CQSE Director Yuping Huang and doctoral candidates Daniel Tafone and Luke McEvoy '22 M.S. '23, devised a quantum-lab setup that combines a photon-firing scanning laser with new algorithmic AI models trained to tell the differences among various surfaces as they are imaged with those lasers.

"This is a marriage of AI and quantum," explains Tafone.

In their system, reported this month in the journal Applied Optics [Vol. 63, No. 30], a specially created beam of light is pulsed in short blasts at a surface to "feel" it. Reflected, back-scattered photons return from the target object carrying speckle noise, a random type of flaw that occurs in imagery.




Speckle noise is normally considered detrimental to clear, accurate imaging. However, the Stevens group's system takes a different approach: it detects and processes these noise artifacts using an AI that has been carefully trained to interpret their characteristics as valuable data. This allows the system to accurately discern the topography of the object.

"We use the variation in photon counts over different illumination points across the surface," says Tafone.

The team used 31 industrial sandpapers with surfaces of varying roughness, ranging from 1 to 100 microns thick, as experimental targets. (For comparison, an average human hair is about 100 microns thick.) Mode-locked lasers generated light pulses aimed at the samples.

Those pulses passed through transceivers, encountered the sandpapers, then rebounded back through the system for analysis by the team's learning model.

During early tests, the group's method averaged a root-mean-square error (RMSE) of about 8 microns; after working with multiple samples and averaging results across them, its accuracy improved significantly to within 4 microns, comparable to the best industrial profilometer devices currently used.

"Interestingly, our system worked best for the finest-grained surfaces, such as diamond lapping film and aluminum oxide," notes Tafone.




The new method could be useful for a variety of applications, he adds.

When attempting to detect skin cancers, for example, mistakes are often made by the human examiners who confuse very similar-looking but harmless conditions with potentially fatal melanomas.

"Tiny differences in mole roughness, too small to see with the human eye but measurable with our proposed quantum system, could differentiate between those conditions," explains Huang.

"Quantum interactions provide a wealth of information, using AI to quickly understand and process it is the next logical step."

Manufacturing quality control of components, as well, often hinges on extremely small distances that can mean the difference between a perfect part and a tiny defect that could eventually cause a dangerous mechanical failure.

"Since LiDAR technology is already implemented widely in devices such as autonomous cars, smartphones and robots," Huang concludes, "our method enriches their capabilities with surface property measurement at very small scales."
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'Walk this Way': How ants create trails to multiple food sources | ScienceDaily
It's a common sight -- ants marching in an orderly line over and around obstacles from their nest to a food source, guided by scent trails left by scouts marking the find. But what happens when those scouts find a comestible motherlode?


						
A team of Florida State University researchers led by Assistant Professor of Mathematics Bhargav Karamched has discovered that in a foraging ant's search for food, it will leave pheromone trails connecting its colony to multiple food sources when they're available, successfully creating the first model that explains the phenomenon of trail formation to multiple food sources.

Karamched, who also serves as faculty in FSU's Institute of Molecular Biophysics, and music arts administration graduate student Sean Hartman, published "Walk This Way: Modeling Foraging Ant Dynamics in Multiple Food Source Environments" in the Journal of Mathematical Biology in September.

"The power of mathematics is that we can devise models that reproduce experimentally observed data and make concrete predictions about what will happen next," Karamched said. "In this case, we uncovered something that hasn't been described well by other models: if an ant has access to multiple food sources from its nest, it will initially make multiple trails to each of the sources."

Karamched uses modeling, mathematical analysis and computer simulations to understand and solve problems in neuroscience and cell biology. Hartman, who earned dual bachelor's degrees from FSU's Department of Mathematics and College of Music in May 2023 and expects to complete his graduate studies this spring, approached Karamched about assisting with a Directed Individual Study (DIS). DIS allows students in FSU's Honors Program to work one-on-one with faculty mentors in an open-ended, hands-on research experience and would allow Hartman to be more involved with mathematical modeling.

"I wanted to pursue research in mathematics, as I've had a lifelong interest in the subject, but never had the opportunity to take part in math-based research until now," Hartman said. "I was intrigued by ant trail research that Dr. Karamched shared with me and became interested in pursuing further research on it and creating models based on this previous work."

Foraging for resources is an essential process for the daily life of an ant colony, and ants will self-organize using chemical pheromones. Once an ant detects a food source, it secretes a chemical trail to lead other ants to the source. Using computational simulations of ants searching for food, stochastic modeling and a system of partial-differential equations, the researchers also observed that over time, ants will selectively travel to the food source that is the shortest distance from its nest in an environment with multiple sources.




"For this research, we divided the ants into two subpopulations: foragers and returners," Karamched said. "These subpopulations behave differently, as foragers tend to wander around in search of food while returners always return directly to the nest after finding food, making their motion less stochastic or random. This allows us to predict with 100 percent certainty what they're doing or where they would go."

The team, including collaborator Shawn Ryan, associate professor in the Department of Mathematics and Statistics at Cleveland State University, considered the concentration of chemical pheromones that the ants secreted, signaling to other ants where food is. The probability of their models was based on the dynamics of these pheromones. The returning ants would secrete less pheromones depending on how close the food source was to the nest. More pheromones created a stronger scent for the ants to follow, a critical factor when the food source is located far from the nest.

"Once my code was fully tested and accurate, multiple trail formations became distinct and were easily understandable," Hartman said. "It was so cool to see how equidistant food sources could maintain multiple food trails as an equilibrium. If one food source was just slightly closer to the ants' nest, the ants would eventually form one singular trail to the closest source. It was at this moment that it felt all our hard work finally paid off."

The model in this paper was designed to be simple and applicable to other organisms and biological systems that use pheromones as a form of communication, including bacteria, slime molds, other insects, fish, and even some reptiles and mammals.

"The framework for analyzing this collective behavior resides in the fundamental pheromone concentration gradient, then working from there," Karamched said. "From a microbial level to complex organisms, using this chemical signaling to communicate allows certain organisms to coordinate activity on huge spatial scales, which is fascinating."
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Scientists transform blood into regenerative materials, paving the way for personalized, blood-based, 3D-printed implants | ScienceDaily
Scientists have created a new 'biocooperative' material based on blood, which has shown to successfully repair bones, paving the way for personalised regenerative blood products that could be used as effective therapies to treat injury and disease.
Researchers from the Schools of Pharmacy and Chemical Engineering at the University of Nottingham have used peptide molecules that can guide key processes taking place during the natural healing of tissues to create living materials that enhance tissue regeneration. The research published today in Advanced Materials.
Most of our body tissues have evolved to regenerate ruptures or fractures with remarkable efficacy, as long as these are small in size. This healing process is highly complex. The initial stages rely on liquid blood forming the solid regenerative hematoma (RH), a rich and living microenvironment comprising key cells, macromolecules, and factors that orchestrate regeneration. 
The team developed a self-assembling methodology where synthetic peptides are mixed with whole blood taken from the patient to create a material that harnesses key molecules, cells, and mechanisms of the natural healing process. In this way, it was possible to engineer regenerative materials capable of not only mimicking the natural RH, but also enhancing its structural and functional properties. 
These materials can be easily assembled, manipulated, and even 3D printed while maintaining normal functions of the natural RH, such as normal platelet behaviour, generation of growth factors, and recruitment of relevant cells important for healing. With this method, the team has shown the capacity to successfully repair bone in animal models using the animal's own blood.
Alvaro Mata, who is Professor in Biomedical Engineering and Biomaterials in the School of Pharmacy and the Department of Chemical and Environmental Engineering at the University of Nottingham and led the study, said: "For years, scientists have been looking at synthetic approaches to recreate the natural regenerative environment, which has proven difficult given its inherent complexity. Here, we have taken an approach to try to work with biology instead of recreating it. This "biocooperative" approach opens opportunities to develop regenerative materials by harnessing and enhancing mechanisms of the natural healing process. In other words, our approach aims to use regenerative mechanisms that we have evolved with as fabrication steps to engineer regenerative materials"
Dr Cosimo Ligorio from the Faculty of Engineering at the University of Nottingham is co-author on the study, he says: "The possibility to easily and safely turn people's blood into highly regenerative implants is really exciting. Blood is practically free and can be easily obtained from patients in relatively high volumes. Our aim is to establish a toolkit that could be easily accessed and used within a clinical setting to rapidly and safely transform patients' blood into rich, accessible, and tuneable regenerative implants".




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2024/11/241115124845.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Novel magnetic field integration enhances green hydrogen peroxide production | ScienceDaily
Researchers have achieved a breakthrough in improving the efficiency of an electrochemical reaction that produces hydrogen peroxide -- a vital chemical for industrial applications such as disinfection, bleaching, and sewage treatment. This reaction, called the oxygen reduction reaction (ORR), was improved by developing a new class of heterogeneous molecular catalysts with an integrated magnetic field.


						
The conventional methods of producing hydrogen peroxide (H2O2) have unfortunate downsides. The process is energy-intensive, and the concentrated end product is difficult to transport safely. To face this issue, the research team looked towards an electrochemical method that is not only more efficient, but also environmentally friendly.

The research team designed a novel catalyst by anchoring cobalt phthalocyanine (CoPc) molecules on carbon black (CB), then integrating it with polymer-protected magnetic (Mag) nanoparticles. This unique structure enables effective spin state manipulation of the cobalt active sites, significantly enhancing catalytic performance.

The researchers discovered the CoPc/CB-Mag catalyst achieved a remarkable H2O2 production efficiency of 90% and significantly enhanced the reaction's efficiency. Notably, the catalyst requires only minimal amounts of magnetic materials -- up to seven orders of magnitude less than previous approaches -- making it both safer and more practical for large-scale applications.

"Our integrated magnetic field approach can shift the cobalt center from low-spin to high-spin state without modifying its atomic structure," said Di Zhang of the Advanced Institute for Materials Research (WPI-AIMR), "This spin transition dramatically improves the catalyst's intrinsic activities in both oxygen reduction and evolution reactions."

To understand the fundamental mechanism behind this new catalyst, they used a technique called comprehensive density functional theory (DFT) calculations. Understanding why and how it works is important for future studies. "We found that the high-spin Co site exhibits stronger binding with oxygen-containing intermediates, which is crucial for efficient catalysis," explained Associate Professor Hao Li, "The magnetic field-induced spin polarization also facilitates electron transfer and spin transitions during the reaction steps, boosting the catalytic kinetics."

"The combination of experimental results and theoretical insights provides a comprehensive picture of how magnetic fields can enhance catalytic performance," added Li, "This can serve as guidance when designing new catalysts in the future."

The findings could lead to the rational design of catalytic active materials, targeting for more efficient and environmentally friendly pathways to produce hydrogen peroxide and other value-added chemicals, contributing to global efforts in sustainable industrial processes and carbon-neutral energy technologies.
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Biodiversity in the city: Designing urban spaces for humans and animals | ScienceDaily
Animals and plants also live and thrive on public squares. This creates opportunities for greater biodiversity and well-being for the human population. Researchers at the Technical University of Munich (TUM) have studied at 103 locations in Munich how various factors affect flora and fauna. They advocate a close examination of local conditions and a more nature-focussed approach to the design of public spaces.


						
Biodiversity is the foundation of functional ecosystems: diverse ecosystems are more stable and have greater resiliency to the effects of climate change. However, humans also benefit directly from having a wide range of plant and animal life in their surroundings. A growing number of studies have demonstrated the positive effects on the human immune system, moods and the microbiome, as the microorganism population of the body is known. "Especially with rising urbanization, it makes sense to take a closer look at the coexistence of humans and animals in the city," says Wolfgang Weisser, Professor of Terrestrial Ecology at TUM.

Together with Andrew J. Fairbairn and Sebastian T. Meyer, the first authors of the study, and students and staff of the chair, Wolfgang Weisser studied biodiversity at 103 public squares in Munich. The team looked at such factors as size, the occurrence of lawn, plant and tree growth, artificial light sources and green in the surroundings of the location within a 1,000 meter radius. The squares varied from almost entirely sealed to park-like squares.

Their results show, with Munich as an example, how greatly the different spaces can differ in the animals and other organisms that can live there. At the heavily sealed Marienplatz, the researchers counted only 20 species, with just one bird and moss species as well as insects and bat species. Meanwhile, at Pfrontener Platz, a space with lawns, bushes and trees, they found 156 taxa, including 21 different kinds of birds. At Johannisplatz, 118 species are present, as it has trees, hedges and some grassy areas despite being sealed to a relatively large extent.

More detailed planning needed for plantings

Unsurprisingly, more plants are beneficial to many animal species. This is a factor that urban planning models already take into account. However, the study also shows that lawns, trees and bushes vary widely in terms of the diversity and numbers of the species they attract. So far, public spaces are designed with humans in mind, with little consideration to animals and other species.

Almost all of the species investigated benefit from lawns as they are home to soil organisms that also serve as a food source, for hedgehogs and birds, for example. Trees and bushes also have positive effects, especially when combined with grassy vegetation. At the same time the team was able to show that some species also seek the heat of the city center, while others prefer the cooler outlying areas, where there is also less light pollution.




Consciously planning for the coexistence of humans and animals

Based on those insights, the researchers concluded that the chances for greater biodiversity are increased if, instead of applying the same patterns to every location, planners take into account the local conditions and the needs of different species. To encourage more bee species, for example, they should not only plant nectar-bearing flowers, but also provide open space as habitat for the bees and a source of nest-building material - even  close to the city center because pollinators like warm conditions.

"We understand that spaces fulfil various functions and that not every area is suitable for large-scale restructuring," says Wolfgang Weisser. "But with just a few measures one can already achieve a lot and allow for positive people-nature-relationships. If we incorporate factors with a positive influence on biodiversity in urban planning, we can utilize the available potential to do good not only for nature but also for ourselves."
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New route to 'quantum spin liquid' materials discovered | ScienceDaily
A new route to materials with complex 'disordered' magnetic properties at the quantum level has been produced by scientists for the first time. The material, based on a framework of ruthenium, fulfils the requirements of the 'Kitaev quantum spin liquid state' -- an elusive phenomenon that scientists have been trying to understand for decades.


						
Published in Nature Communications, the study, by scientists at the University of Birmingham, offers an important step towards achieving and controlling quantum materials with sought-after new properties that do not follow classical laws of physics.

Crucially, the materials provide a route to magnetic properties which behave differently from conventional 'ferromagnets', ordered around two poles. Ferromagnets -- which include the familiar bar magnets found on fridges or noticeboards -- contain electrons which interact with each other, each functioning as a tiny magnet to attract and repel, so that they all point in the same direction, giving the magnet its force.

Quantum spin liquid materials have magnetic properties that don't behave in that way. Instead of the well-ordered characteristics of ferromagnets, these materials are disordered and the electrons within them connect magnetically via a process called quantum entanglement.

Although quantum spin liquids exist in theory and have been modelled by scientists, it has not previously been possible to produce them experimentally or to find them in nature.

In the new study, researchers describe the properties of a novel ruthenium-based material that opens up new pathways for exploring these states of matter.

Lead researcher Dr Lucy Clark explains: "This work is a really important step in understanding how we can engineer new materials that allow us to explore quantum states of matter. It opens up a large family of materials that have so far been underexplored and which could yield important clues about how we can engineer new magnetic properties for use in quantum applications."

While there are a number of naturally occurring copper minerals and mineral crystal systems in which scientists believe quantum spin liquid state might exist, these have not been proved due to the additional structural complexities found in nature. The complexity of quantum spin liquids poses difficulties for theorists too, because modelling results in many competing magnetic interactions, which are extremely difficult to untangle, causing disagreement among physicists.




A model produced by the theoretical physicist Alexei Kitaev in 2009 was able to demonstrate some foundational principles for quantum spin liquids, however the magnetic interactions it described required an environment that scientists have been unable to produce experimentally without the materials reverting to a conventionally ordered magnetic state.

It is thought this behaviour is connected to the densely packed crystal structures of candidate materials. Because the ions are packed so closely together they are able to interact directly with each other, resulting in them reverting to magnetic order.

Using specialist instruments at the UK's ISIS Neutron and Muon Source, and Diamond Light Source, the Birmingham-based team were able to show that a new material with an open framework structure can tune the interactions between the ruthenium metal ions, providing a new route the Kitaev quantum spin liquid state.

Importantly, the magnetic interactions produced within these more open structures are weaker than they might otherwise be, giving scientists more scope to tune their precise behaviours.

"While this work has not led to a perfect Kitaev material, it has demonstrated a useful bridge between theory in this field and experimentation, and opened up fruitful new areas for research," added Dr Clark.
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Material developed with novel stretching properties | ScienceDaily
Metamaterials are artificial materials that do not occur in nature. Their components function like atoms in conventional materials but have special optical, electrical and magnetic properties. Interaction between the components is crucial to a metamaterial's functionality. Previously a component could usually interact only with its immediate neighbors. Researchers at the Karlsruhe Institute of Technology (KIT) have developed a mechanical metamaterial with which these interactions can also be triggered at greater distances within the material. Potential uses of the material include measuring forces and structural monitoring.


						
With this material, the working group headed by Professor Martin Wegener at KIT's Institute of Applied Physics (APH) has overcome a limitation of metamaterials. Lead author Dr. Yi Chen compares this with human communication and an effect known from the "telephone game": When people communicate through a chain of intermediaries, the message received by the last person can be completely different than if the first and last people had spoken to each other directly. According to Chen, this principle also applies to metamaterials. "The material we designed has special structures (red in the illustration). With these structures, individual components no longer 'communicate' only via their neighbors with components farther away, now they can also communicate directly with all other components in the material," Chen said.

Experiments on 3D-printed Microscopic Samples

"These structures give the material fascinating properties such as unusual stretching characteristics," said co-author Ke Wang, also from the APH. The team was able to show this with micron-sized samples of the material, which they produced using 3D laser printing technology and examined with a camera-equipped microscope. Their analysis showed that a one-dimensional (1D) beam stretched in an irregular manner when pulled from one end.

In contrast to an object such as a rubber band, which stretches uniformly when pulled, the metamaterial actually exhibited compression in some places, while some short sections stretched more than longer sections even though the same force was applied throughout. "This unusual behavior with locally occurring stretching and compression is impossible in conventional materials," said Jonathan Schneider of APH, another co-author. "Now we will investigate this in two-dimensional (planar) and three-dimensional materials."

The metamaterial is extremely sensitive to loads, which could be a potentially useful property. Depending on the point at which force is applied in the material, completely different stretching reactions can result even at relatively distant points. According to the researchers, reactions in conventional materials are only observed directly at the point where force is applied, while only weak or negligible effects can be identified at distant locations in the material. A material with this sensitivity could be valuable for engineering applications in which large-scale forces need to be measured, as in monitoring building deformations, or in biological research to characterize forces in cells.

This research was supported by KIT's 3D Matter Made to Order (3DMM2O) Cluster of Excellence and Heidelberg University.
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Recycling batteries with citric acid | ScienceDaily
A simple, highly efficient, inexpensive, and environmentally friendly process could provide a viable pathway for the sustainable recycling of depleted lithium-ion batteries (LIBs): No chemicals beyond citric acid need to be added to leach out and separate over 99 % of the lithium, nickel, cobalt, and manganese metals contained in NCM batteries. The resulting recycled material can be directly converted into NCM electrodes, reports a research team in the journal Angewandte Chemie.


						
From smartphones to electric vehicles, lithium-ion batteries are everywhere in our daily lives. They are also an important component of our transition to renewable energy, as they are used to store excess solar and wind energy and send it back into the power grid on demand. The downside is that their limited lifespan results in vast numbers of spent LIBs that contain dangerous heavy metals and other hazardous materials. In addition, metal resources are being depleted.

Most recycling processes suffer from high energy usage, high emissions, and limited or low-quality recovered material. Or they require very large amounts of chemicals, are complicated and expensive, and produce toxic gases and run-off. Leaching with biocompatible acids like citric acid is one alternative to these processes. However, conventional processes (chelation-gel process) require a significant excess of the acid, and the pH value must constantly be adjusted with ammonia -- complicated and not very environmentally friendly.

A team at China University of Mining and Technology (Beijing), Fuzhou University, Beijing University of Chemical Technology, and Tsinghua University, Shenzhen (China) led by Guangmin Zhou and Ruiping Liu has now developed a novel citric-acid-based method for the leeching, separation, and reclamation of metals from NCM cathodes. NCM is a mixed oxide containing nickel, cobalt, and manganese in a lamellar structure. Lithium ions are enclosed between the layers.

The trick to their method: Instead of leeching with an excess of citric acid like conventional methods, they use a relatively small amount. Because of this, only two of the three acid groups in the citric acid dissociate. The released protons break up the lithium-oxygen bonds, releasing lithium ions from the NCM into the solution. Bonds between the other metal ions and the oxygen ions are also broken. Nickel, cobalt, and manganese enter the solution, where they are bound into stable complexes by the citric acid anions. The third acid group of the citric acid then reacts with the hydroxyl group on the same molecule. A ring closure occurs in an intramolecular esterification (Fischer lactonization) reaction. This facilitates the reaction of the intermediates with each other to make a polyester, which gels into solid particles that can easily be separated out. Energy consumption and CO2 emissions are significantly less than in conventional hydrometallurgical recycling processes.

The gel can subsequently be heated to burn off the organic fragment. This results in a new NCM lamellar framework with included lithium ions, which can be used as a high-quality electrode material.
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Cash is King: The surprising truth about spending habits in a cashless world | ScienceDaily

Physical cash not only influences how much we spend but also fosters a profound sense of psychological ownership that digital payments cannot replicate, according to research from the University of Surrey.

In a paper published in Qualitative Market Research, researchers detail as cash fades from our wallets, so too does our awareness of spending, leading to impulsive and unnecessary purchases. The study suggests that maintaining a physical element in our payment systems may be vital for promoting responsible spending behaviours.

Dr Jashim Khan, Associate Professor of Marketing and Director of International Business Management and lead-author of the study at the University of Surrey said:

"The visceral nature of cash -- its smell, feel, and the act of counting it -- creates an emotional connection that digital payments lack.

"When we handle cash, we are not just spending money; we are parting with a piece of ourselves."

The research team conducted their study in two different cultures, and at very different times -- New Zealand in 2013 and China in 2023. They used focus groups and open-ended questionnaires to gather rich, detailed data about consumer experiences with cash and cashless payment methods. Participants were asked to describe their feelings and behaviours surrounding the use of different payment modes. They found that cash promotes heightened awareness of spending, while cards and apps often lead to a disconnection from the money being spent.




While 50% of transactions in China are made through app-based payments, participants expressed a diminished sense of ownership over their finances. One participant noted, "Digital money doesn't feel like spending your own money; there is no concept of money, but cash is different; it always feels like your money is decreasing when you use it." This sentiment echoes across both studies, underscoring the emotional weight that cash carries compared to its digital counterparts.

The research also found that while people feel happy and secure using third-party payment apps, they sometimes struggle with a sense of loss when parting with cash. Emotional responses to cash transactions include sadness and guilt, reflecting a deeper psychological connection to physical money. In contrast, the ease of digital payments often results in mindless spending, as the tangibility of cash is replaced by abstract numbers on a screen.

Dr Khan continues:

"Our research shows that cash isn't just money -- it's a way to stay connected to what we spend. Holding cash in our hands reminds us of its value, something that digital payments can make easy to forget. As we use more cashless options, it's worth remembering the lessons cash teaches about spending wisely. We're not saying cash is outdated. In fact, we're rethinking how we view and manage money as things change. Moving to a cashless society means we need to understand how different payment choices affect us, not just financially but emotionally. Knowing this can help us make better financial decisions in a world where money often feels invisible."
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      Top stories featured on ScienceDaily's Plants & Animals, Earth & Climate, and Fossils & Ruins sections.


      
        Females sleep less, awaken more frequently than males
        A new animal study shows that males and females have profoundly different sleep patterns. The findings shed light on what may drive differences in humans and have broad implications for preclinical research that, for decades, has focused primarily on males.

      

      
        These wild chimpanzees play as adults to better cooperate as a group
        Compared to children, adults don't play as much, but social play into adulthood is considered a universal human trait. Play has a role in building tolerance, cohesion, bonding, and cooperation. By comparison, play in adults of other species has been considered rare, and yet a new study shows that some chimpanzees, like people, continue to play often throughout their entire lives and especially before engaging in acts that require collective cooperation.

      

      
        Turning carbon emissions into methane fuel
        Chemists have developed a novel way to capture and convert carbon dioxide into methane, suggesting that future gas emissions could be converted into an alternative fuel using electricity from renewable sources.

      

      
        Research highlights the pressures human activities place on tropical marine ecosystems
        The tropical coastlines of Southeast Asia are home to some of the most important and biodiverse marine ecosystems on the planet. But as well as being essential to communities along these coastlines, fishing and tourism were found -- in new research conducted by an international study team -- to be among the most damaging from an environmental perspective.

      

      
        New model sheds light on groundwater declines by linking irrigation decisions and groundwater use
        Sustainable rates of groundwater withdrawal in Oregon's Harney Basin were surpassed 20 years prior to the time declining groundwater levels were generally recognized, a new analysis found.

      

      
        Manatees might be relatively recent arrivals to Florida
        New research suggests that while manatees are an indelible part of Florida's seascape, they might also be relatively new residents in the Sunshine State.

      

      
        Research aims to roll back contamination caused by toxic tires
        A new study demonstrates a way to diminish the impact that tires have on the environment when they can no longer be used on vehicles. The process upgrades 6PPD -- a useful but environmentally harmful molecule that helps tires last longer -- into safe chemicals.

      

      
        Study raises concerns about the climate change and global conflict crises
        Researchers are looking at the impact of climate change in communities affected by conflict and have found that many countries most impacted by these crises are being overlooked.

      

      
        Mixed forests reduce the risk of forest damage in a warmer climate
        Forests with few tree species pose considerably higher risk of being damaged and especially vulnerable is the introduced lodgepole pine.

      

      
        Scientists develop breakthrough culture system to unlock secrets of skin microbiome
        The skin microbiome plays a key role in skin health and disease. While imbalances in skin microbiome composition are linked to disease, studying it has been challenging due to limited methods for culturing multiple bacterial species together. Now, scientists have developed a new medium which allows co-culturing of key skin bacteria while preserving their natural balance, opening new pathways for studying microbial interactions and skin health.

      

      
        Researchers eliminate the gritty mouth feel: How to make it easier to eat fiber-rich foods
        Fiber is something that most of us get far too little of. To change that, we need to actually enjoy eating it. Food researchers have now invented a 'disguise' that solves the problem of the dry and gritty mouth feel of fibers.

      

      
        An innovative antibiotic for drug-resistant bacteria
        Antibacterial drugs are important for treating infections. But increasingly, bacterial resistance to current drugs -- so they don't work well, or even at all -- means new ones are urgently needed. Researchers have demonstrated a potential antibacterial treatment from a modified darobactin, a compound originally from a bacterium. The team reports proof-of-concept animal trials on infections caused by bacteria, including E. coli, that are known to develop drug resistance.

      

      
        Garden produce grown near Fayetteville works fluorochemical plant contains GenX, other PFAS
        Residential garden produce grown near the Fayetteville Works fluorochemical plant can expose those who consume it to per- and polyfluoroalkyl substances (PFAS), according to a new study.

      

      
        Automated 3D computer vision model offers a new tool to measure and understand dairy cow behavior and welfare
        Dairy cows typically rest for 10 or more hours a day, so a dry, clean, and comfortable place -- such as a freestall -- to lie down and rest is essential for their health, well-being, and production performance. One key factor in whether stalls are comfortable for cows is the ease with which they can get up and down, so it is common on farms for staff to watch for abnormal rising behaviors as part of standard welfare management.

      

      
        Diverse diets of civets in Borneo rainforest allow them to live in same geographical area
        Typically, closely related animal species have difficulty coexisting because they are competing for similar resources. Despite eating the same figs, binturong, small-toothed palm, masked palm, and common palm civets do coexist together. To understand how they coexist, a new study explores their degree of faunivory.

      

      
        Climate change and air pollution could risk 30 million lives annually by 2100
        Mortality attributable to air pollution and extreme temperatures is a major concern, and it is expected to heighten in the future. An international research team found that, under the most probable projection, annual mortality rates linked to air pollution and extreme temperatures could reach 30 million by the end of the century. The research, based on advanced numerical simulations, suggests a concerning trend: pollution-related deaths are expected to increase five-fold, while temperature-relate...

      

      
        Stopping severe malaria by harnessing natural human antibodies
        Scientists have identified human antibodies capable of targeting the proteins responsible for severe malaria, potentially paving the way for new vaccines or treatments. Using organ-on-a-chip technology, researchers successfully demonstrated that these antibodies prevent infected red blood cells from adhering to vessel walls, a key driver of severe malaria symptoms. The antibodies neutralize a conserved region of the malarial protein PfEMP1, overcoming its notorious variability and shedding light ...

      

      
        Probiotic delivers anticancer drug to the gut
        Researchers shrink gastrointestinal tumors in mice using a yeast probiotic to deliver immunotherapy to the gut, offering a potentially novel strategy to target hard-to-reach gut cancers.

      

      
        Thanksgiving special: Dinosaur drumsticks and the story of the turkey trot
        Wings may be the obvious choice when studying the connection between dinosaurs and birds, but a pair of paleontologists prefer drumsticks. That part of the leg, they say, is where fibular reduction among some dinosaurs tens of millions of years ago helped make it possible for peacocks to strut, penguins to waddle, and turkeys to trot.

      

      
        Superior photosynthesis abilities of some plants could hold key to climate-resilient crops
        Scientists discovered a stretch of DNA in both C3 plants, like wheat and soybeans, and C4 plants, like corn and sorghum, that is responsible for optimizing C4 plant photosynthesis and making them better at withstanding heat and drought. The findings are insightful in understanding how some plants evolved to be more efficient, and may now be used as a springboard for turning C4 photosynthesis on in C3 plants -- an important step for creating sustainable crop populations in the face of climate chan...

      

      
        Advancements in genomic research reveal alternative transcription initiation sites in thousands of soybean genes
        Rosalind Franklin, James Watson and Francis Crick discovered the structure of DNA -- that molecular blueprint for life -- over 70 years ago. Today, scientists are still uncovering new ways to read it.

      

      
        HIV latency reversing properties in African plant
        The Wistar Institute and the University of Buea in Cameroon has uncovered the mechanisms for a medicinal plant with anti-HIV potential in Croton oligandrus Pierre & Hutch, a species of African tree that has been used in traditional healing in Cameroon to treat a variety of diseases and conditions including cancers and diabetes.

      

      
        Thermochemical tech shows promising path for building heat
        Energy stored in thermochemical materials can effectively heat indoor spaces, particularly in humid regions, according to researchers.

      

      
        Secrets of horse genetics for conservation, breeding
        Researchers are helping uncover new information about the Y chromosome in horses, which will help owners identify optimal lineages for breeding and help conservationists preserve breed diversity.

      

      
        High exposure to everyday chemicals during pregnancy linked to asthma risk in children
        A new study sheds light on a potential link between exposure to certain everyday chemicals during pregnancy and the development of asthma in children. The study analyzed data from over 3,500 mother-child pairs as part of the Japan Environment and Children's Study (JECS), a large-scale nationwide research project.

      

      
        Revitalizing neighborhoods in the wake of aging populations
        Researchers examined the Senboku Hottokenai Network Project through a combination of case study and action research methodologies. The results of this study shed new light on the importance of community-led co-creation in transdisciplinary projects.

      

      
        How flood risk affects home values
        Houses for sale in a flood zone are around 10% cheaper than surrounding areas, according to new research. However, the reduced price tag is not worth the extra risk and can burden buyers with long-term insurance costs, according to new research.

      

      
        Populations overheat as major cities fail canopy goals
        A new study measuring access to nature for eight major global cities found most still have inadequate canopy cover, despite access to an abundance of trees.

      

      
        The chilling sound of the Aztec death whistle
        The Aztec skull whistle produces a shrill, screaming sound. A study shows that these whistles have a disturbing effect on the human brain. The Aztecs may have deliberately used this effect in sacrificial rituals.

      

      
        Labeling cell particles with barcodes
        Cell-to-cell communication through nanosized particles, working as messengers and carriers, can now be analyzed in a whole new way, thanks to a new method involving CRISPR gene-editing technology. The particles, known as small extracellular vesicles (sEVs), play an important role in the spread of disease and as potential drug carriers. The newly developed system, named CIBER, enables thousands of genes to be studied at once, by labeling sEVs with a kind of RNA 'barcode.' With this, researchers ho...

      

      
        Perovskite research boosts solar cell efficiency and product life
        An international team has identified a strategy to improve both the performance and stability for solar cells made out of the 'miracle material' perovskite by mitigating a previously hidden degradation pathway.

      

      
        New method of generating eco-friendly energy
        Researchers have developed a new method of growing organic crystals that can be used for energy-harvesting applications.

      

      
        Vultures and artificial intelligence(s) as death detectors: High-tech approach for wildlife research and conservation
        In order to use remote locations to record and assess the behavior of wildlife and environmental conditions, the GAIA Initiative developed an artificial intelligence (AI) algorithm that reliably and automatically classifies behaviors of white-backed vultures using animal tag data. As scavengers, vultures always look for the next carcass. With the help of tagged animals and a second AI algorithm, the scientists can now automatically locate carcasses across vast landscapes.

      

      
        How children learned for 99% of human history
        Unlike kids in the United States, hunter-gatherer children in the Congo Basin have often learned how to hunt, identify edible plants and care for babies by the tender age of six or seven. This rapid learning is facilitated by a unique social environment where cultural knowledge is passed down not just from parents but from the broader community. The research helps explain how many cultural traits have been preserved for thousands of years among hunter-gatherer groups across a wide range of natura...

      

      
        Researchers develop crystals to harvest water from air, inspired by desert life
        Researchers have developed a new crystalline material that can harvest water from fog without any energy input. The design of the novel type of smart crystals, which the researchers named Janus crystals, is inspired by desert plants and animals, which can survive in arid conditions.

      

      
        Study tracks PFAS, microplastics through landfills and wastewater treatment plants
        Scientists find that most of the microplastics and the 'forever chemicals' known as PFAS cycle through landfills and wastewater treatment plants and end up back in the environment.

      

      
        Building roots in glass, a bio-inspired approach to creating 3D microvascular networks using plants and fungi
        Researchers have developed a new bio-inspired approach to building complex 3D microfluidic networks by utilizing plant roots and fungal hyphae as molds. The team grew plants and fungi in nanoparticles of silica, then baked out the plants and solidified the glass. What remains is glass with micrometer-sized networks where the roots used to be.

      

      
        Artificial intelligence can be used to predict river discharge and warn of potential flooding
        Researchers have created a method that uses artificial intelligence to more accurately predict short-term river discharge using historical data from two hydrometric stations on the Ottawa River along with other weather-based parameters. They built on an existing type of algorithm called group method of data handling, which constructs predictive models by sorting and combining data into groups. The models are computed in different combinations repeatedly until the best and most reliable data combi...

      

      
        Will agricultural weeds finally claim the upper hand in a changing climate?
        A few years back, a group of weed scientists showed that soil-applied herbicides are less effective against agricultural weeds in the context of our changing climate. Now, the same research group has shown the same is true of post-emergence (POST) herbicides.

      

      
        How cells habituate
        Up until recently, habituation -- a simple form of learning -- was deemed the exclusive domain of complex organisms with brains and nervous systems, such as worms, insects, birds, and mammals. But a new study offers compelling evidence that even tiny single-cell creatures such as ciliates and amoebae, as well as the cells in our own bodies, could exhibit habituation akin to that seen in more complex organisms with brains.

      

      
        Improving hurricane modeling with physics-informed machine learning
        Researchers employ machine learning to more accurately model the boundary layer wind field of tropical cyclones. Conventional approaches to storm forecasting involve large numerical simulations run on supercomputers incorporating mountains of observational data, and they still often result in inaccurate or incomplete predictions. In contrast, the author's machine learning algorithm is equipped with atmospheric physics equations that can produce more accurate results faster and with less data.

      

      
        Sliding seeds can provide insight into devastating landslides and rock avalanches
        Researchers study how Champatis roll and bounce down inclines. The authors released a heap of the seeds down an inclined plane while a camera recorded their descent to analyze their speed and the dynamics of their movement. The grains start to spread out slowly, then decrease quickly as they move downstream, akin to rock avalanches. This research may provide valuable insights into geological flows, including hyperspreading of rock avalanches, and could contribute to resolving challenges in this a...

      

      
        Eradivir's EV25 therapeutic reduces advanced-stage influenza viral loads faster, more thoroughly in preclinical studies than current therapies
        A research article shows that Eradivir's patent-pending antiviral therapeutic called EV25 reduces lung viral loads of advanced-stage influenza in preclinical studies quicker and more effectively than currently available therapies.

      

      
        Bioeconomy in Colombia: The race to save Colombia's vital shellfish
        Along Colombia's Pacific coast, a small shellfish called piangua has been a crucial part of local communities for generations. This humble mollusk is a vital source of income and nutrition for many coastal residents. As a regional resource that can be sustainably utilized, it represents a bioeconomy opportunity and is an example for other regions. But now, scientists are raising the alarm about its future.

      

      
        Researchers use biophysics to design new vaccines against RSV and related respiratory viruses
        In most people, the lung-infecting pathogens known as respiratory syncytial virus (RSV) and human metapneumovirus (hMPV) trigger mild cold-like symptoms. But in infants and seniors, these viruses can cause severe pneumonia and even death. Vaccines against both viruses, however, have been difficult to design. Now, scientists have analyzed the structure and stability of a critical RSV and hMPV protein to better design vaccines that target it.

      

      
        Modeling and analysis reveals technological, environmental challenges to increasing water recovery from desalination
        Using zero liquid discharge to increase water recovery from desalination is an emerging method to combat water scarcity, but is expensive, energy-intensive and comes with environmental risks. Researchers have optimized zero liquid discharge technologies for cost, energy consumption and land use.

      

      
        Revealing the hidden costs of what we eat
        Shifting our diets to be more sustainable can be a powerful way for each of us to address both climate change and global food insecurity, however making such adjustments at the large scales necessary to make a difference globally can be a delicate matter.

      

      
        American soil losing more nutrients for crops due to heavier rainstorms
        Phosphorus, a nutrient in soil essential for sustaining most forms of life, is increasingly disappearing from land as it is washed into waterways throughout the United States, according to a new study.

      

      
        New nasal vaccine shows promise in curbing whooping cough spread
        A new nasal whooping cough vaccine showed an ability to prevent both infection and transmission of the disease in mice. Current vaccines offer treatment but fail to halt transmission of the bacteria that cause the disease.

      

      
        New model can help understand coexistence in nature
        Different species of seabirds can coexist on small, isolated islands despite eating the same kind of fish. A researcher has been involved in developing a mathematical model that can be used to better understand how this ecosystem works.
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Females sleep less, awaken more frequently than males | ScienceDaily
Females sleep less, wake up more often and get less restorative sleep than males, according to a new animal study by CU Boulder researchers.


						
The findings, published in the journal Scientific Reports, shed new light on what may underlie sleep differences in men and women and could have broad implications for biomedical research, which for decades has focused primarily on males.

"In humans, men and women exhibit distinct sleep patterns, often attributed to lifestyle factors and caregiving roles," said senior author Rachel Rowe, assistant professor of integrative physiology. "Our results suggest that biological factors may play a more substantial role in driving these sleep differences than previously recognized."

Sleep research has exploded in recent years, with thousands of animal studies exploring how insufficient sleep impacts risk of diseases like diabetes, obesity, Alzheimer's and immune disorders -- and how such diseases impact sleep. Meanwhile, mice have often been the first to be tested to see whether new drugs, including medications for sleep, work and what the side effects are.

But many of those results may have been skewed due to a lack of female representation, the study suggests.

"Essentially, we found that the most commonly used mouse strain in biomedical research has sex-specific sleep behavior and that a failure to properly account for these sex differences can easily lead to flawed interpretations of data," said first author Grant Mannino, who graduated with degrees in psychology and neuroscience and was named outstanding undergraduate of the College of Arts and Sciences in May.

How mice sleep

For the non-invasive study, the authors used specialized cages lined with ultrasensitive movement sensors to assess the sleep patterns of 267 "C57BL/6J" mice.




Males slept about 670 minutes total per 24-hour period, about an hour more than female mice. That extra sleep was non-Rapid Eye Movement (NREM) sleep -- the restorative sleep when the body works to repair itself.

Mice are nocturnal and are "polyphasic sleepers" -- napping for a few minutes before arousing briefly to survey their environment and then resuming their slumber. Females, the study found, have even shorter bouts of sleep -- essentially, their sleep is more fragmented.

Similar sex differences have been seen in other animals, including fruit flies, rats, zebrafish and birds. Evolutionarily, it makes sense.

"From a biological standpoint, it could be that females are designed to be more sensitive to their environment and be aroused when they need to be because they are typically the one who is caring for the young," Rowe said. "If we slept as hard as males sleep, we would not move forward as a species, right?"

Stress hormones like cortisol (which promotes wakefulness) and sex hormones likely play a role. For instance, women tend to report worse sleep during the time in their menstrual cycle when estrogen and progesterone are at their lowest.

Some have hypothesized that females inherently require less sleep.




"For me, the question is: Are we creating too much stress for ourselves because we don't sleep as much as our husband or partner and think our sleep is poor when actually that is a normal sleep profile for ourselves?" said Rowe.

The authors hope their findings inspire more research into underlying biological differences. More importantly, they hope the study prompts scientists to re-evaluate how they do research.

Progress made but more work to be done

In 2016, the National Institutes of Health began requiring scientists applying for funding for animal studies to consider "sex as a biological variable." Progress has been made, but research has shown that sex bias still exists. And it can have real consequences, the authors found.

When they simulated a sleep treatment that worked best in females, they found that it was accurately reflected only if the sample size was made up evenly of males and females.

Bottom line: If females are underrepresented, drugs that work best for them may seem ineffective, or side effects that hit hardest may go unnoticed.

"The pipeline from bench to bedside is decades-long and often things that work in animals fail when they get to clinical trials. Is it taking so long because sex isn't being considered enough?" said Rowe.

The authors encourage researchers to include both sexes equally when possible, analyze data for males and females separately, and re-evaluate past studies that underrepresented females.

"The most surprising finding here isn't that male and female mice sleep differently. It's that no one has thoroughly shown this until now," said Rowe. "We should have known this long before 2024."
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These wild chimpanzees play as adults to better cooperate as a group | ScienceDaily
Compared to children, adults don't play as much, but social play into adulthood is considered a universal human trait. Play has a role in building tolerance, cohesion, bonding, and cooperation. By comparison, play in adults of other species has been considered rare, and yet a new study reported in the Cell Press journal Current Biology on November 21 shows that some chimpanzees, like people, continue to play often throughout their entire lives and especially before engaging in acts that require collective cooperation.


						
"We show that adult social play in chimpanzees can foster a range of cooperative behaviors, from dyadic interactions to complex, risky activities requiring the coordination of multiple individuals," says Liran Samuni of the German Primate Center in Gottingen, Germany, and the Tai Chimpanzee Project in Cote d'Ivoire. "We have identified a strong link between this positive social behavior, known to elicit joyous emotions, and some of the more intricate forms of cooperation seen in non-human species."

Samuni and her colleagues have been studying three cohesive groups of chimpanzees living in the Tai Forest of Cote d'Ivoire. While earlier studies of play in wild adult chimpanzees had been lacking, they recognized that adult males and females in these groups play together regularly. Their play often involves physical actions like wrestling, mock biting, slapping, pulling, and chasing. The positive nature of these interactions is emphasized through "play faces" and panting vocalizations, which the researchers liken to human smiles and laughter.

"Though adult-adult social play was not a daily occurrence, it consistently emerged under specific conditions," Samuni says.

To understand better how play functions in chimpanzee society, they studied the play of 57 adult chimpanzees. The researchers found that adult chimpanzees were more likely to engage in social play before participating in group activities, such as monkey hunting or territorial defense against hostile outsiders. Those who played together were more likely to collaborate in these endeavors, indicating that play can signal cooperative motivation and enhance collective cooperation.

When chimpanzees played with only one other individual, it often involved close social partners, illustrating the strong connection between play, familiarity, and trust. Play also happened more often during times of increased social tension, such as during competition for mates or following recent disputes, suggesting to the researchers that play might offer a means to relieve tension and resolve conflicts.

The findings in the chimpanzees under study may or may not reflect play in other populations of chimpanzees. Samuni explains that's because chimpanzees are behaviorally diverse and flexible, with different populations displaying unique strategies and behaviors. The prevalence of adult play in this especially cohesive population may strengthen the notion that "societies characterized by cohesion and tolerance also exhibit higher frequencies of adult play," Samuni says.

In future work, they'd like to learn more about how play in the Tai Forest chimpanzees compares to that in other chimpanzee groups. They also are curious to know whether chimpanzees consciously decide to play as an intentional strategy to foster engagement or if the positive effects of play naturally promote cooperation without the chimpanzees meaning to do so.
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Turning carbon emissions into methane fuel | ScienceDaily
Chemists have developed a novel way to capture and convert carbon dioxide into methane, suggesting that future gas emissions could be converted into an alternative fuel using electricity from renewable sources.


						
Carbon dioxide (CO2) is a greenhouse gas that accounts for a large part of Earth's warming climate, and is produced by power plants, factories and various forms of transportation. Typical carbon capture systems aimed at reducing its presence in the atmosphere work to lower carbon dioxide emissions by isolating CO2 from other gases and converting it to useful products. However, this process is difficult to implement on an industrial scale due to the massive amount of energy required for these systems to operate.

Now, using a special nickel-based catalyst, researchers have figured out a way to save much of this precious energy by turning captured carbon dioxide directly into methane, said Tomaz Neves-Garcia, lead author of the study and a current postdoctoral researcher in chemistry and biochemistry at The Ohio State University.

By employing nickel atoms laid out on an electrified surface, the team was able to directly convert carbamate, the captured form of carbon dioxide, to methane. They found that nickel atoms, a cheap and widely available catalyst, were extremely good at making this conversion.

"We are going from a molecule that has low energy and producing from it a fuel that has high energy," said Neves-Garcia. "What makes this so interesting is that others capture, recover and then convert carbon dioxide in steps, while we save energy by doing these steps simultaneously."

Most importantly, streamlining the carbon capture process helps reframe what scientists know about the carbon cycle, and is a vital step to setting up more complex strategies for faster and more efficient climate mitigation technologies.

"We need to focus on spending the lowest energy possible for carbon capture and conversion," said Neves-Garcia. "So instead of performing all the capture and conversion steps independently, we can combine it in a single step, bypassing wasteful energy processes."

The paper was recently published in the Journal of the American Chemical Society. 




Although many carbon capture methods are still in their early stages, with researchers from an array of fields working to improve them, the field is a promising one, said Neves-Garcia.

Converting CO2 into a fuel using renewable electricity has the potential to close the carbon cycle. For example, when methane is burned to generate energy, it emits carbon dioxide, which, if captured and converted back to methane, could lead to a continuous cycle of energy production without adding to Earth's global warming burden.

The study also represents the first time that researchers discovered they could use electrochemistry to achieve carbamate conversion to methane. Although many attempts have been made to convert captured CO2 into useful products, until now most researchers have only shown the ability to produce carbon monoxide.

"Methane can be a really interesting product, but the most important thing is that this opens a path to develop more processes to convert captured CO2  into other products," he said.

Moving forward, the team expects to keep exploring other chemical clean energy alternatives to help inspire the creation of a variety of sustainable carbon capture routes.

"Everything always goes back to energy, and there's a lot of excitement and effort invested in the future of this field to save more of it," said Neves-Garcia.

Other co-authors include Quansong Zhu and L. Robert Baker from Ohio State, Liane M. Rossi from the University of Sao Paulo, Mahmudul Hasan and Robert E. Warburton from Case Western Reserve University, Jing Li and Hailiang Wang from Yale University, as well as Zhan Jiang and Yongye Liang from the Southern University of Science and Technology.
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Research highlights the pressures human activities place on tropical marine ecosystems | ScienceDaily
The tropical coastlines of Southeast Asia are home to some of the most important and biodiverse marine ecosystems on the planet.


						
However, they are also among its most vulnerable, with areas of coral reefs, mangrove forests and seagrass beds under increasing threat from a wide range of human activities.

To try and better understand those potential threats, a study by an international team of researchers has provided the first detailed assessment of activities taking place within coastal and marine habitats and the impact they have on those ecosystems.

The research focused on case study sites in Indonesia, the Philippines, Vietnam and Malaysia, including marine protected areas in UNESCO Man and the Biosphere (MAB) Reserves as well as a Marine Park.

Of the 26 activities that were examined, it found that particular fishing techniques -- and tourism and recreation -- posed the greatest threat to the ecosystems.

The fishing practices, including trawling and the use of gill and seine nets, were shown to cause physical pressures such as abrasion, smothering, siltation and total habitat loss.

Meanwhile tourism activities resulted in different pressures such as organic enrichment, litter and pollution, in particular affecting coral reef habitats.




With fishing and tourism being critical to the region's economy, the researchers hope that highlighting their potential to impact specific locations could help ensure they can be conducted in a more sustainable manner in the future.

The study, published in the British Ecological Society's Journal of Applied Ecology, was led by researchers from the University of Plymouth together and involved colleagues from across Southeast Asia.

It was carried out as part of Blue Communities, a PS6.7million programme funded through the UK Government's Global Challenges Research Fund (GCRF) in partnership with UK Research and Innovation (UKRI).

Dr Fiona Culhane, who carried out the research as part of a Postdoctoral Research Fellowship at the University of Plymouth, and is currently a Postdoctoral Researcher at the Marine Institute in Ireland, is the study's lead author.

She said: "These sites are globally significant for their high marine biodiversity, but are at high risk of pressures from human activities. This work, carried out in collaboration with local communities and in-country researchers, has demonstrated that different locations experience different risks, according to the level of human activities in the sea. By better understanding how human activities are impacting various marine habitats, and the ecosystem services they provide, we can provide local stakeholders and marine managers with clearer evidence that they can use to inform future action."

Professor Melanie Austen, Professor of Ocean and Society at the University of Plymouth and lead of the Blue Communities programme, added: "This study is a powerful example of strong collaboration between researchers from the Global South and Global North. Its aim, and that of the entire programme, has been to provide much needed analysis and information to help coastal communities live within the environmental limits of the natural marine resources."

In addition to forms of fishing and tourism, the research explored the importance and impact of activities including waste disposal, sand mining, aquaculture, coastal infrastructure development, and antique exploration.




It then mapped whether, and to what extent, each activity caused forms of disruption including light, noise and water pollution, as well as physical damage to the coastline and seabed and the habitats they contained.

Across the different countries, there was variation in the activities posing the greatest pressures with, for example, high risk coming from seine nets in Vietnam, fish farming in Malaysia and pots, traps and barricades in the Philippines.

There were also differences across the main habitat types, with trawling and blast finishing among the activities posing the greatest risk to coral reefs, while shrimp farming placed the greatest pressure on mangroves, and trawling and tourism introduced the highest risk to seagrass.

Dr Amy Y. Then, Associate Professor in the Institute of Biological Sciences at the Universiti Malaya in Malaysia, said: "Findings from this paper challenge the way we think about spatially managing multiple economic activities and their impacts on vital coastal ecosystems. By identifying interactions between these activities and the habitats where they take place, we are able to make better marine spatial management decisions to ensure sustainability and resilience of these socio-ecological systems and their functioning."

Dr Radisti Praptiwi, researcher at the National Research and Innovation Agency in Indonesia, added "This is an important study, especially in the context of data poor regions such as Indonesia. Research on understanding the impact chains linking activities and pressures to the marine environment can not only help identify the types of activities and habitats to be prioritised for management purposes, but also highlights areas for further research required for evidence-based policymaking."
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New model sheds light on groundwater declines by linking irrigation decisions and groundwater use | ScienceDaily
Sustainable rates of groundwater withdrawal in Oregon's Harney Basin were surpassed 20 years prior to the time declining groundwater levels were generally recognized, a new analysis found.


						
That lag in realizing the impact of groundwater use is just one insight from a new study linking farm economics and groundwater hydrology in the Harney Basin. Oregon State University economists and a U.S. Geological Survey hydrologist developed the model of interactions and feedback between farm irrigation decisions and groundwater levels to better understand the causes and potential solutions to the decline in groundwater.

"Groundwater is challenging to manage because it is hidden below ground and poorly understood," said William Jaeger, a professor of applied economics at Oregon State. "It's frequently extracted at unsustainable rates because, without effective regulation, individual water users have an incentive to act without considering impacts on others. This can lead to negative effects on all water users and the environment."

Groundwater levels have been declining globally, across the United States, and in other parts of Oregon, leading to decreases in river and stream base flows, less water in wetlands, wells running dry and in some cases land subsidence.

"Both the modeling methods and the case study findings will benefit managers and researchers beyond Harney County and beyond Oregon," Jaeger said.

The Harney Basin is a sparsely populated, semi-arid region in southeast Oregon where groundwater pumpage has increased since the 1990s, resulting in declines in groundwater levels during the past two decades. This has had adverse impacts on farmers who rely on groundwater to irrigate, but also on residential wells and environmental flows, including those serving the Malheur National Wildlife Refuge. It has led to recent attention from state and federal agencies looking to understand the causes, extent and potential solutions to the problem.

In the new study, which was just published in Water Resources Research, the analysis finds that several solutions thought to be promising by observers would do little to stabilize groundwater conditions. For example, in a scenario requiring use of more water-efficient irrigation technologies, water pumped is only 5% lower than for the status quo scenario, offering only minor improvements.




The scenarios indicate that only by limiting groundwater pumping rates by nearly half do the projected responses halt groundwater-level declines, eliminate drying up of non-irrigation wells, and stabilize environmental flows. This scale of change in the groundwater-irrigated economy would reduce farm profits relative to the status quo scenario by $7.5 million to $9 million annually.

The researchers built a hydro-economic model based on detailed geologic, climate and well data for the groundwater system, and data on land use, crop production and farm economics for the agricultural system. The model also illuminates basin-wide impacts on non-irrigation wells and on environmental flows.

The researchers used the model to simulate scenarios 30 years into the future under "status quo" conditions and 14 alternative scenarios representing actions aimed at stabilizing groundwater levels.

Under status quo conditions, the model shows continued declines in groundwater levels, dropping by 14 feet on average, with declines up to 65 feet in some areas over the 30-year simulation. In addition, farm profits decline by 10%, 65 additional wells go dry and environmental flows drop by 19%.

Other scenarios simulate idling irrigated farmland, reducing pumping in areas where groundwater levels are forecast to decrease the most, setting limits on how much groundwater can be pumped and curtailing junior water rights. All the scenarios result in lower annual farm profits by year 30 of the simulations. The reductions range from $2 million under the status quo trajectory to nearly $14 million under a scenario that would lower maximum pumping rates to a quarter of the 2018 rates.

"The model simulations indicate that stabilizing groundwater levels, halting the drying up of residential wells, and stabilizing the basin's environmental flows will require substantial reductions in pumping which will reduce profits for those whose pumping is curtailed," Jaeger said.

"The situation illustrates a structural problem for groundwater management in Oregon," Jaeger explains. "The state's water laws limit managers' ability to respond and adapt to changing circumstances, unlike rules for other resources such as ocean fisheries which are also uncertain and highly variable. For many coastal fisheries a total allowable catch is set by managers, and this can be adjusted up or down from year to year to ensure long-term sustainability. Groundwater managers in Oregon lack these kinds of tools."

Other authors of the paper are John Antle and Dan Bigelow of Oregon State and Stephen Gingerich of the U.S. Geological Survey.
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Manatees might be relatively recent arrivals to Florida | ScienceDaily
New research suggests that while manatees are an indelible part of Florida's seascape, they might also be relatively new residents in the Sunshine State.


						
The findings are detailed in a study co-authored by University of South Florida anthropologist Thomas Pluckhahn and David Thulman, an archaeology professor at George Washington University

The paper, "Historical Ecology Reveals the 'Surprising' Direction and Extent of Shifting Baselines for the Florida Manatee," concludes that for centuries, manatees might have occasionally swum in Florida waters, but possibly more so as tourists than residents, staying for a short visit before returning to their Caribbean homes like Cuba.

It is possible that they did not become Florida fixtures until after Europeans colonized the future state, the research suggests.

In Tampa Bay, the manatee population wasn't deemed plentiful until the 1950s. And, in a twist of irony, manatees' Florida residency was fueled by the same factor that now threatens their existence -- climate change.

"It is commonly assumed that Florida manatee populations were once larger than they are today," Pluckhahn said. "Many will find the results surprising, not only because it contradicts this assumption but also because it indicates the complexity of changes that have taken place in the Anthropocene," the current period during which human activity has most-influenced climate and the environment.

The motivation for the research was fueled by Pluckhahn's realization that there was a lack of evidence pointing to a large population of manatees in Florida's pre-colonial era.




"Based on my own experience and talking to other archaeologists, we agreed there was a rarity of manatee bones on archaeological sites," said Pluckhahn, who has been a part of archaeological excavations in the Tampa Bay area since 2008. "It was particularly impressive to me because I've worked at Crystal River, which is an epicenter for manatees. We became more curious and decided to do a comprehensive review of archaeological and archival sources."

That analysis involved reviewing around 70 archaeological reports that detailed the systematic collection and analysis of nearly two million animal bones. Essentially none of them were manatee.

An expanded review of other excavations did find a dozen reports of manatee bones that had been modified into tools or ornaments, but that is not enough to proclaim that the sea mammals had a large pre-colonial Florida population.

The paper hypothesizes that it is possible that manatees were not present at all in precolonial Florida and the tools and ornaments arrived here via Native Americans trading with those from the Caribbean.

"The problem with that is people have been looking for proof of contact between Florida and the Caribbean during the pre-colonial era for a long time and haven't been able to nail it down," Pluckhahn said.

Or, perhaps, manatees were in abundance but there is a lack of bones at excavation sites because the mammals were not hunted. However, manatees are not described in accounts of expeditions by explorers who landed in Tampa Bay in between 1528 and 1595.




The most logical hypothesis is that manatees were then later "present only in very low numbers in Florida as occasional visitors from the Caribbean and then settled here permanently," Pluckhahn said.

The first reliable written narratives of manatees in Florida date to the period of British rule in the late 1700s, the paper says. But, even then, sightings were rare.

Beginning in the 1920s and 1930s, the print media began writing of routine sightings in Miami and St. Augustine, and by the mid-1950s "there were reports that manatees were 'becoming more plentiful' in Tampa Bay and a few were said to have become permanent residents' of Crystal River," the paper says.

What changed?

In short, Florida's waters were once too frigid for manatees due to what is known as the Little Ace Age, a period of intermittent cooling beginning in the 1200s and lasting through the 1800s.

The authors suggest that as the effects of the Little Ice Age faded, manatees began extending their range northward to Florida. Warming waters caused by the advancements of humans subsequently helped convince the manatees to stay and breed.

Newspaper accounts from the late 1800s and early 1900s describe manatee sightings in warm water refuges like yacht basins and canals harbors, and later in areas near power plants.

The state's current manatee population is between 8,350-11,730, according to the Florida Fish and Wildlife Conservation Commission. That's enough that, in 2017, they were reclassified from endangered to threatened under the federal Endangered Species Act.

But manmade climate change is still a threat to Florida manatees, Pluckhahn said. "Pollution is killing a lot of the sea grass that the manatees eat. Plus, as we wean ourselves off fossil fuels and shut down power plants, we are taking away a refuge from them."
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Research aims to roll back contamination caused by toxic tires | ScienceDaily
University of Delaware researchers have developed a method for mitigating the decontamination that tires release into the environment at the end of their lifespan.


						
In a new study published in Nature Chemical Engineering, the team demonstrated a way to upgrade 6PPD -- a molecule that provides UV protection to help the rubber found in tires last longer -- into safe chemicals. The method would also turn the leftover crumb rubber into aromatics and carbon black, a soot-like material found in everything from pigments to cosmetics to electronics. The study was led by Dion Vlachos, chair of UD's Department of Chemical and Biomolecular Engineering, and also involved reseachers from the University's Center for Plastics Innovation.

According to Vlachos, tires are responsible for about one-third of the microplastics in the environment. This is because nearly 25% of the components in a tire are made of synthetic rubber, which is a plastic.

Under sun radiation exposure, 6PPD converts to 6PPD-quinone, what is called a diketone, or a molecule made up of two ketone groups. One major source for these diketone molecules is the tires themselves. And it's not just the microplastics that result from tire wear and tear when in use. These molecules also can be released into the environment from tires left in landfills and exposed to the elements, such as rainfall.

"You can't put a filter on the environment the way you might have a filter on your household dryer to capture these fibers," said Vlachos, who also directs the Delaware Energy Institute.

While others in the field have attempted to break tire materials down using high heat, through a process known as pyrolysis, 6PPD is stubborn and the diketone molecules remain in the oil left behind. If the oil is used in fuel or other materials, the diketone molecules go along for the ride, which is a problem.

So, the Vlachos team decided to try and remove the 6PPD through a process known as chemical extraction. This involved placing millimeter-sized pieces of tire, or crumb rubber, into a classic microwave reactor, heating the materials up and using a chemical solvent to quickly separate the 6PPD from the other molecules present.




Once the 6PPD molecules are removed, they can be chemically converted into safe chemicals that can be used or sold for a small price. The rest of the tire, meanwhile, can be recycled using classic plastic recycling methods -- a plus, given there currently are no alternatives for tires in general. This would enable remediated tire materials to be used in practical applications, say, on soccer fields, playgrounds or in asphalt for roads, without worry. The crumb rubber also could be used in aromatics, which are starting materials for a wide range of consumer products, or as carbon black, a soot-like material found in many pigments, conductive/insulating elements and reinforcing agents, among other things.

The UD research team has protected the novel approach through the University's Office of Economic Innovation and Partnerships.

To date, the research team has proven this approach at the lab scale, according to Vlachos, and a technoeconomic analysis showed the cost looks to be very reasonable. It's a positive step, but more work is needed -- and time is of the essence.

Worldwide, the number of end-of-life tires continues to grow, with some reports estimating there could be up to five billion tires in need of disposal worldwide by 2030. Meanwhile, scrap tire use in the United States declined by 25% between 2013 and 2021.

"I think actual recycling of the tire itself is important, so there are truly circular solutions that are doing upcycling," he said. "We must make things at a large enough scale and at a reasonable cost outside of the laboratory. This has to be demonstrated with pilot-scale facilities. We haven't done that."

Taking solutions from the lab to the real world will require further engineering effort and time. Having a dedicated Center for Plastics Innovation at UD is a definite advantage, Vlachos said, because it brings a critical mass of people talking, thinking and working on these issues. Startups and other minds, along with the automotive industry, will be key to driving solutions toward adoption.

"We need to educate the community. We need social sensitivity, awareness. It's not a problem that will solve itself," Vlachos said.

Co-authors on the paper include Sean Najmi, Pooja Bhalode, Mongtomery Baker-Fales, Brandon Vance, Esun Selvam, Kewei Yu and Weiqing Zheng.
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Study raises concerns about the climate change and global conflict crises | ScienceDaily
"Talking to the people who had lost their lands and preparing for these cases made me realise how conflict and climate change were so closely connected," said Ms Luisa Bedoya Taborda, who spent countless hours hunting down land deeds and interviewing conflict-affected communities to fight for their land rights.


						
She went on to lead a study examining the relationship between climate change and conflict, including civil war, which has identified that South America, Oceania, and Southeast Asia are understudied regions. The study, published in WIRES Climate Change, examined over 212 papers on the topic spanning 15 years (2007-2023). It revealed that while researchers have focused on linking climate impacts to the onset of conflict, there has been less attention on how climate impacts affect communities already experiencing conflict or involved in peacebuilding.

This is despite the fact that in many communities in Myanmar, Papua New Guinea, and the Philippines, climate-induced impacts such as typhoons, floods, droughts, and coastal erosion are already intensifying socio-political tensions and often triggering or escalating conflicts.

The researchers say the findings underscore the need for peacebuilding and efforts to limit climate change in risk-prone regions to be designed to work together, and not in isolation.

Crucial perspectives were also missing in most of the reviewed studies on climate change and conflict.

"Many of those studies are in English and studies published in Spanish, Portuguese, Tagalog, and other languages are underrepresented in current databases, so we are missing important perspectives and understanding of these situations," said Ms Bedoya Taborda.

Researchers warn that this gap could directly impact Australia's humanitarian response by challenging the effectiveness of its economic aid, peacebuilding, and climate adaptation efforts.




"Climate-driven instability in neighbouring countries could lead to regional security concerns, migration pressures, and humanitarian crises in Australia, and these areas are under-researched," said Associate Professor Michele Barnes, co-author of this study at the University of Sydney with James Cook University's Professor Tiffany Morrison.

"I was helping communities in Colombia that were dealing with climate change impacts like droughts or flooding and simultaneously they were affected by conflict. The same lands that were abandoned or seized, and I was helping to recover, were also intensely impacted by climate change," Ms Bedoya Taborda said. In 2022 she moved to Australia to complete a master's degree at James Cook University, two years later she is commencing a PhD on this topic at the University of Sydney's School of Project Management, Faculty of Engineering.

"It's very complicated because we don't actually know how to help communities facing these simultaneous shocks."

"Our review showed there is a major gap regarding what's happening in communities that are already affected by conflict. So, these communities are basically alone, trying to face these two significant, compounded shocks," said Ms Bedoya Taborda, who led the study as a master's student.

The researchers revealed that climate-induced stress is already exacerbating existing socio-political tensions, often leading to the outbreak or escalation of conflicts.

One example the researchers gave was Nepal, in Southern Asia. The country began a peacebuilding process after a 10-year civil war. The peacebuilding process attempted to lessen poverty and improve communities' livelihoods, but Nepal's communities faced significant difficulties due to the persistence of the underlying causes of the civil war combined with climate change impacts. The Midland region was severely deforested, and there was a shortage of wood and food.

This type of climate-security-driven crisis in Australia's neighbouring regions could lead to an increased demand for humanitarian aid, migration support and diplomatic and security assistance.

"There's an urgent need to study climate change impacts in conflict-affected communities so we can better understand how to design policies and projects that can help address these compounding issues in ways that work toward both climate resilience and enduring peace," said Dr Barnes.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2024/11/241120122454.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Mixed forests reduce the risk of forest damage in a warmer climate | ScienceDaily
Forests with few tree species pose considerably higher risk of being damaged and especially vulnerable is the introduced lodgepole pine. This is shown in a new study by researchers from Umea University and the Swedish University of Agricultural Science in Uppsala. The results can be useful for preventing forest damages and financial losses related to the forest industry.


						
Fungi, insects, fires and cervids, such as moose, are examples of natural factors behind tree damages in Swedish forests. Sometimes, the damages become so extensive that they impact the function of forest ecosystems, not least the ability of forests to provide wood and other tree products.

"In a warmer climate with more extreme weather and new pest organisms, and with a more intense forestry, forest damages are expected to become more common and more severe. It is therefore important to understand causes of forest damages and whether it can be prevented," says researcher Micael Jonsson at Umea University, who led the study.

The Swedish national forest inventory has collected extensive data from Swedish forests. Since 2003, data on forest damages have also been collected.

In the current study, the research group has analyzed 15 years of these data from all over Sweden, to investigate which damages are most common and which factors determine the risk of a tree becoming damaged. The study is more extensive both in time and geographically than previous studies.

The results show that wind and snow are the most common causes of tree damage, followed by forestry and then fungi. Damages from cervids -- mostly moose -- are on fifth place. 94 percent of all trees showed some kind of damage. Coniferous trees and young stands showed the highest risk of damage, and in warmer parts of Sweden, stands with few tree species showed a considerably higher risk of being damaged compared to stands with a higher number of tree species.

"Our results show that there is a potential to reduce the risk of forest damages via a changed forest management. Especially, a higher proportion of broadleaf trees in the otherwise so coniferous-dominated production forest would result in fewer damages. We can for example see that the lodgepole pine, introduced by the forestry industry, has the highest risk of damage. Its introduction therefore counteracts a profitable forestry," says Micael Jonsson.




The results also indicate that a higher number of tree species in a stand act as an insurance against extensive forest damages in a warmer climate.

"We must adapt Swedish forests and forest management methods to a future warmer climate. Including more tree species in production forests seems to be an adaptation that could work!" says co-author Jan Bengtsson at the Swedish University of Agricultural Science.

However, the study also shows that the data material has some weaknesses. For example, it has not been possible to establish the cause behind a large proportion of the damages.

"The national forest inventory collects important data for our understanding of the forest, but when it comes to the damage inventory, the data quality needs to improve to be fully usable in forestry practices," says Jon Moen, co-author at Umea University.
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Scientists develop breakthrough culture system to unlock secrets of skin microbiome | ScienceDaily
The human skin is home to a wide variety of bacteria. The composition of the community of bacteria -- called the "skin microbiota" -- has serious implications for skin health. A healthy balance between different species of bacteria on the skin often translates to healthy skin. The loss of this balanced skin microbiota can lead to diseases such as atopic dermatitis, acne, and psoriasis. Since the skin microbiota can vary based on various factors such as age, sex, climate, and an individual's occupation understanding its composition is crucial for identifying bacteria that cause skin diseases and targeting them with specialized treatments.


						
Culturing skin microbiota in the lab setting can be challenging due to several reasons such as difficulty in replicating the unique environment of skin and the lack of effective culturing methods. In a recent study that was published in Alternatives to Animal Testing and Experimentation on November 14 2024, researchers addressed the limitations in culturing skin microbiota by developing a novel culture system that facilitates cultivating several skin bacteria species in the lab setting.

"We have developed the first complex culture system that can cultivate multiple indigenous skin bacteria in a balanced state. Detailed analysis of the biology of indigenous skin bacteria, which affect the condition of human skin, is now possible. Going forward, the system can be used in the research and development of cosmetics and drugs for numerous skin diseases" explains Associate Professor Yuuki Furuyama of Tokyo University of Science, the lead researcher in the study.

Since culturing skin microbiota in the lab is challenging, researchers have traditionally used metagenomic analysis to study them -- an approach that involves extracting the combined genome of all bacteria in a community. While metagenomic analysis can offer useful insights, it might not be effective in uncovering interactions between different species. The newly created growth medium called "TUS Skin Bacteria Co-culture (TSBC)" medium can allow researchers to jointly cultivate multiple bacteria and study their interactions. In the study, researchers including Dr. Furuyama, along with Mr. Ikuya Yamamoto and Professor Kouji Kuramochi of Tokyo University of Science, successfully cultivated four skin bacteria namely Staphylococcus epidermidis, Staphylococcus capitis, Cutibacterium acnes, and Corynebacterium tuberculostearicum. They found that the bacterial composition within the lab-grown community was balanced and similar to those found in Japanese skin.

"Research on the indigenous microbiota of the skin has mainly focused on metagenomic analysis, which does not involve culture methods, or on the analysis of individual bacteria in pure culture. However, since multiple bacteria interact with each other in the actual skin environment, we thought that a model culture system that reproduced the interaction relationship was necessary," notes Dr. Furuyama.

The skin microbiota is highly individualized and can vary even across different areas of the same person's skin. Skin properties such as sebum levels, moisture, and dryness all influence the composition of the microbiota. This new co-culture technique opens avenues to study how both internal and external factors, including skincare products, affect the microbiota in various skin locations. In addition, future research can explore how skincare routines impact microbiota across different ethnicities and skin types.

As skin sensitivity and conditions like eczema continue to rise, driven by factors like climate change and environmental stressors, a more holistic understanding of skin microbiota imbalances offers a pathway to new treatments. By targeting the microbiota, researchers can potentially develop tailored, preventive solutions that support healthier, more resilient skin -- improving quality of life for millions around the world.
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Researchers eliminate the gritty mouth feel: How to make it easier to eat fiber-rich foods | ScienceDaily
Fiber is something that most of us get far too little of. To change that, we need to actually enjoy eating it. Food researchers from the University of Copenhagen have now invented a "disguise" that solves the problem of the dry and gritty mouth feel of fibers.


						
Think of how it would be to drink a juice with wheat bran in it -- you may imagine an unpleasant gritty sensation which would make you less prone to enjoy it.

Unfortunately, this feeling is often associated with insoluble dietary fibers. Those are the kind of fibers found in e.g. wheat bran, vegetables, and whole grains. The unfortunate feeling is a problem as the majority of the world's population doesn't consume enough fibers, which are crucial for our bodies. This negatively affects human health in several ways. For example, fibers help prevent cardiovascular diseases, diabetes, and colon cancer. In fact, a lack of fiber intake leads to roughly one million deaths annually.

"If we don't like it, we don't eat it. It's that simple. And no one would enjoy eating grainy flour -- but that's roughly what the sensation of insoluble dietary fibers often produces, especially added to more liquid foods like yogurt, juices and beverages," says Professor Lilia Ahrne of the University of Copenhagen's Department of Food Science.

While insoluble fibers work well in breads, there are many other types of products where this isn't the case. This is due to the dry (similar to the sensation known from red wine and green tea) and grainy-like feeling in the mouth that most people find unappetizing.

"This is why there is such a limited selection of fiber-rich foods and beverages. And that's why it's important to figure out how to incorporate fibers into more foods without causing a bad eating experience. The more variety there is in fiber-rich products, the greater the likelihood that people will increase their fiber intake. And now, we have a potential solution," says Lilia Ahrne.

From rough to velvet 

Ahrne and a team of research colleagues from both Denmark and other countries have developed a way to 'disguise' fibers, by making them -- quite literally -- more palatable.




Inspired by foods like chia seeds, which are naturally enveloped in a soft, gel-like layer, the researchers encapsulated pea cell-wall fibers in a gel that forms a soft coating around the fiber particles.

"The gel coating makes the fibers feel velvety, like cream on the tongue, where you can't feel the individual particles because the gel prevents contact between the particles and the tongue. Since the gel is at least as soft as tongue tissue, it doesn't trigger the sensory receptors, and we don't perceive the gritty texture," explains Gabriele D'Oria, former PhD student at the Department of Food Science, now postdoctoral researcher at INRAE -- Universite Paris-Saclay and first author of the research article on the study.

The gel-coated particles were put to the test with a trained tasting panel, where the results demonstrated that the test subjects perceived up to 52% less fibers, while the gel reduced the sensation of grittiness by 42% and dryness in the mouth by 36%.

"We have now demonstrated that gel coating works. The gel can be refined and adjusted depending on the purpose. And in principle, the method can be used for all types of foods and beverages," says Gabriele D'Oria.

The gel is both flavor- and odor-free and is based on gellan gum, which is produced by bacteria and already deployed in the production of foods for other purposes. Furthermore, the process is also quick and simple.

"In lab trials, it took me seven minutes to produce thousands of coated fiber particles. And this can definitely be upscaled once operating on a larger scale. One could imagine giant silos producing tons of coated fiber particles," says Gabriele D'Oria.




Beneficial for elder health -- and climate

In the long run, the researchers hope that the idea could help solve an increasingly widespread health dilemma:

"We are dealing with a global nutritional issue that will only grow as the world's population ages. Elderly people who consume too little fiber are more prone to, among other things, digestive issues, unintended weight loss and general frailty. Therefore, there will be a need to develop fiber-rich products that people actually want to eat," says Lilia Ahrne.

The researchers believe that it makes sense to use gel coating in liquid foods like juice and drinkable yogurt.

Furthermore, the camouflaged fibers have the potential to become a climate-friendly diet option, as Ahrne points out:

"We are all aware of the need to shift to more plant-based diets. If we can understand how to address the negative experiences of eating dietary fibers, we can better utilize fiber-rich by-products, such as bran from grains, in a sustainable way."
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An innovative antibiotic for drug-resistant bacteria | ScienceDaily
Antibacterial drugs are important for treating infections. But increasingly, bacterial resistance to current drugs -- so they don't work well, or even at all -- means new ones are urgently needed. Building on previous work, researchers in ACS Infectious Diseases have demonstrated a potential antibacterial treatment from a modified darobactin, a compound originally from a bacterium. The team reports proof-of-concept animal trials on infections caused by bacteria, including E. coli, that are known to develop drug resistance.


						
This study was published during the World Health Organization's World Antimicrobial Resistance (AMR) Awareness Week from November 18 to 24.

Earlier in 2024, the World Health Organization updated its list of bacterial pathogens that can develop resistance to antibiotics to include Acinetobacter baumannii, Pseudomonas aeruginosa and E. coli, among others. Despite the need for new antibiotics that target these priority pathogens, scientists don't have many candidates. One potential resistance-breaking compound is called darobactin, a naturally produced antibiotic discovered in a bacterium. Darobactin binds to an essential protein in cells of different bacteria and eventually causes their death. Previously, Rolf Muller, Jennifer Herrmann and colleagues showed that genetically engineered versions of darobactin have antibacterial activity. Specifically, one of these non-natural, biosynthetic darobactins (called D22) inhibited A. baumannii growth in lab assays.

For this new study, a larger team led by Muller and Herrmann tested the engineered D22 compound against several priority bacterial infections in animals. First, in zebrafish embryos, D22 treatment cleared A. baumannii infection as effectively as ciprofloxacin, a broad-spectrum antibiotic used for complicated infections. Then the team conducted a series of efficacy and dosing trials with mice:
    	Best delivery method: Observations indicated that administering D22 as an injection was more effective than via mouth.
    	Efficacy against P. aeruginosa: Repeated doses of D22 substantially limited P. aeruginosa bacterial growth in mice (thigh tissue infection) but didn't fully clear the infection.
    	Multi-dose experiments against E. coli: Administering D22 four times in 25 hours fully cleared E. coli in a severe infection model of peritonitis (abdomen infection). Activity was also observed for single doses. Twice-daily D22 injections over three days significantly reduced bacterial presence in a complicated E. coli urinary tract infection, although not as low as the antibiotic gentamicin, which reduced bacterial loads below detection.

These results show that D22 can inhibit critical infections and highlights the compound's promise for further development toward future clinical trials as "an innovative solution to fight antimicrobial resistance," say the researchers.

The authors acknowledge funding from the Helmholtz Impuls- und Vernetzungsfonds (Impulse and Networking Fund).

Some of the authors are employees of Evotec, a biotechnology company involved in drug discovery and development. 
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Garden produce grown near Fayetteville works fluorochemical plant contains GenX, other PFAS | ScienceDaily
Residential garden produce grown near the Fayetteville Works fluorochemical plant can expose those who consume it to per- and polyfluoroalkyl substances (PFAS), according to a new study conducted by researchers from North Carolina State University, East Carolina University and the Colorado School of Mines.


						
"It is often assumed that contaminated drinking water is the main pathway through which we are exposed to PFAS," says Detlef Knappe, professor of civil, construction, and environmental engineering at NC State and a lead investigator of the study. "An important goal of our study was to determine whether people who live in PFAS-impacted communities are also exposed to PFAS through home-grown produce."

The researchers collected 53 produce samples from five residential gardens located near the fluorochemical manufacturer Fayetteville Works in Fayetteville, N.C. Samples were analyzed for 43 PFAS. The targeted PFAS included GenX and 12 other per- and polyfluoroalkyl ether acids (PFEAs) that are uniquely associated with the Chemours-owned facility.

The summed PFAS concentrations detected in as-received produce reached up to 38 nanograms per gram (ng/g), with PFEAs from the manufacturer overwhelmingly dominating the PFAS profile.

Among different types of produce studied, which included fruits, vegetables, and nuts, researchers found that water-rich produce, like berries and figs, exhibited the highest PFAS levels. When comparing frozen produce harvested in the area over time, researchers observed a general decreasing trend in PFAS levels from 2013 to 2019, though with some variations. While the exact cause of this decline is unclear, researchers suspect that interventions implemented to reduce air emissions at the nearby fluorochemical manufacturer might have played a role.

Next, the researchers looked at how PFAS exposure through consuming contaminated produce compared to exposure through drinking water. Specifically, researchers determined how much produce would give the same exposure to GenX as drinking water with 10 ng/L of GenX, the highest level allowed by the U.S. Environmental Protection Agency (EPA).

"The comparison was made based solely on GenX because it was the only one of the detected PFEAs for which toxicity information was available," says Pingping Meng, assistant professor of chemistry at ECU and lead author of this study.




For the site with the highest average GenX concentration in the studied produce (0.19 ng/g), the researchers found that for children, daily exposure to GenX from drinking water containing 10 ng/L GenX is similar to eating about 17 g (0.6 ounces, or about 10 blueberries) and adults eating about 68 g (2.4 ounces) of produce. These produce quantities are about nine times lower for children and four times lower for adults than the typical intake of fruits and vegetables.

To assess the long-term risk of consuming GenX-contaminated produce in impacted communities, researchers also calculated the chronic-exposure daily limit, which is the maximum amount of produce that an individual could safely consume daily.

For children aged 3 to 6 years, the daily limit for chronic exposure was 289 grams daily (about 10 ounces, or one and two-thirds cups of blueberries), which is higher than the typical value of 186 grams per day. However, the researchers note that the risk from consuming this amount of produce is likely underestimated because the calculation didn't consider other PFAS in the produce.

"We may be underestimating the risk because we are not considering the potentially additive effects of PFEA mixtures, particularly for PFEAs that were detected at concentrations higher than GenX but for which health-based reference doses are lacking," Meng says. "Research is urgently needed to better understand the toxicity of the dominant PFEAs that we detected in the produce."

"Our results show that people who live near Fayetteville Works and consumed locally grown fruits and vegetables were exposed to numerous PFEAs through their diet," adds Knappe. "These findings highlight that diet, in addition to drinking water, can be an important human exposure pathway."
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Automated 3D computer vision model offers a new tool to measure and understand dairy cow behavior and welfare | ScienceDaily
Dairy cows typically rest for 10 or more hours a day, so a dry, clean, and comfortable place -- such as a freestall -- to lie down and rest is essential for their health, well-being, and production performance.One key factor in whether stalls are comfortable for cows is the ease with which they can get up and down, so it is common on farms for staff to watch for abnormal rising behaviors as part of standard welfare management. In a new study in the Journal of Dairy Science, published by Elsevier,a Swedish team, in collaboration with Sony Nordic, introduced a new automated model that accurately detects posture transitions in dairy cows. This innovative approach using 3-dimensional (3D) pose estimation offers valuable, unbiased insights into animal welfare and could offer a less time-consuming and more consistent assessment tool for researchers and farmers alike.


						
Led by Niclas Hogberg, DVM, and Adrien Kroese, Eng, Department of Clinical Sciences, Faculty of Veterinary Medicine and Animal Science, Swedish University of Agricultural Sciences, Uppsala, Sweden, the study aimed to develop a reliable method for monitoring the ease with which cows can get up and down in their cubicles, a crucial indicator of overall comfort and well-being.

Adrien Kroese explained, "Evidence points to a clear link between restricted movement for cows and signs of reduced welfare, so it is common to have some kind of observation practice in place to catch signs of movement struggles."

Traditional methods -- which often rely on human observation -- can be subjective, sporadic, and time-consuming.

Considering the need for more consistent methods, the study team proposed a novel framework for detecting cow movements, specifically to understand how to measure lying-to-standing transitions from 3D pose estimation data compared with the human eye.

The team employed a 24-hour setup of seven cameras recording a herd of Swedish Holstein and Swedish Red cows. This footage was then used with 3D pose estimation software, which tracks and records movements via a 2D object detector and pose estimator. These datapoints are then fed into convolutional neural networks to detect cow movements in comparison to specific anatomical landmarks on static images from the footage. The result is a 3D map of cows' movement in their stalls and a selection of which movements indicate the transition to standing.

Kroese explained, "We then compared the standing data gathered by the software against timestamps in the video annotated by three human observers, which is considered the gold standard for behavioral observations."

How did the 3D data model hold up in comparison to the human eye? Kroese said, "The framework was able to detect when a cow was transitioning from lying to standing with the same accuracy as humans. The sensitivity of the detection was over 88%."




Notably, the results also indicate that the model introduced no more bias compared with human observers.

Although not without limitations, the study's findings demonstrate the potential of 3D pose estimation to provide objective and reliable data on cow behavior. Kroese noted, "This technology represents an exciting advancement in our ability to study and monitor animal behavior and welfare. By automatically and accurately detecting posture transitions, we can gain valuable insights into the comfort and well-being of dairy cows."

The model offers potential to help researchers scale up the study of dairy cow behavior and motion patterns and opens the door to the development of new assessment tools for farmers to make informed decisions about their herds.
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Diverse diets of civets in Borneo rainforest allow them to live in same geographical area | ScienceDaily
Four closely related civets, a small nocturnal animal found in Africa and Asia, have made the same geographical area in the rainforests of Borneo home. Typically, closely related animal species have difficulty coexisting because they are competing for the same or similar resources. Despite eating the same figs, binturong, small-toothed palm, masked palm, and common palm civets do coexist together. To understand how they coexist, researchers used a compound-specific nitrogen isotope analysis to understand the degree of faunivory (eating animals). The results were published in Progress in Earth and Planetary Science on October 2, 2024.


						
Strictly using observational methods to analyze the behaviors of civets have suggested insufficient. This is because their behavioral characteristics -- nocturnal and semi-arboreal (climbing trees 30-60 m in height) -- make them difficult to observe. Fecal sampling is also not sufficient to gather data about the civets' diet.

"The cryptic ecology as nocturnal, solitary forest dwellers makes it difficult to discern the mechanism by which these four closely related species coexist. Observational studies indicate that fruits dominate their diets, while faunivory, or eating both other animals and insects, is rare. We suspected that faunivory was a larger part of their diets and investigated by applying stable carbon and nitrogen isotopic analyses," said Miyabi Nakabayashi, an associate professor at Hiroshima University's Graduate School of Integrated Sciences for Life in Hiroshima, Japan.

Having different food sources is the easiest way for species having similar behavioral ecology to coexist in the same geographical area. Due to the generally low and unstable productivity of fruits in Borneo's tropical forests compared to Sumatra Island, fruits alone may not be the sole source of food for all four civet species.

Researchers used stable isotope analyses on each species to determine the nitrogen isotope ratios in the hair of the civets, which would show how much animal protein the civets were eating.

Each civet species was captured in box traps. Hairs were pulled out and used for the bulk stable isotope analysis and compound-specific nitrogen isotope analysis of amino acids. Local insects and fruits were also collected, based on their proximity to the civets' habitats and observations of the civets' diet. Compound-specific nitrogen isotope analysis of amino acids was completed on the hair of two individuals for each civet species, insect, and plant samples. The civets' trophic positions (TP), or their positions in the food web, were determined based on the stable nitrogen isotope ratios of the two amino acids, glutamic acid and phenylalanine.

The results showed that faunivory was much more common in three of the civet species than previously thought.




"Among the four species, the bulk stable isotope analysis revealed distinctly low nitrogen isotope ratios in binturongs, suggesting that binturongs exhibit the lowest degree of faunivory among them. Binturongs had the lowest trophic position, almost similar to exclusive plant-eating animals, estimated from the nitrogen isotope ratios of amino acids, followed by small-toothed palm civets, masked palm civets, and common palm civets. The trophic levels of the latter three species are in the range of omnivorous animals. These results suggest that the varying degree of consumption of animal sources, such as insects, is the key mechanism of niche partitioning in these four Paradoxurinae civet species in Borneo," said Takumi Tsutaya, an assistant professor at the Graduate University for Advanced Studies (SOKENDAI) in Kanagawa, Japan.

Looking ahead, researchers will continue to look at tropical rainforests and how ecologically similar closely related species coexist in close geographical areas.

"Tropical rainforests have, by far, the largest species number compared to forests in other regions. This study revealed one of the coexistence mechanisms of animals inhabiting there. We would like to find other factors that enable multiple closely related species to coexist, not only for civets but other animals as well," said Nakabayashi.

Other contributors include Yoko Sasaki, Nanako O. Ogawa, Naoto F. Ishikawa, and Naohiko Ohkouchi of the Japan Agency for Marine-Earth Science and Technology in Kanagawa, Japan; and Abdul Hamid Ahmad at the Universiti Malaysia Sabah in Sabah, Malaysia.

The Inui Memorial Trust for Research on Animal Science, the Shikata Memorial Trust for Nature Conservation, the Fujiwara Natural History Foundation, JSPS Core-to-Core Program, A. Advanced Research Networks (Wildlife Research Center of Kyoto University), "Evolutionary Studies of Complex Adaptive Systems" Research Grant, and Grants-in-Aid for Scientific Research from JSPS supported this research.
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Climate change and air pollution could risk 30 million lives annually by 2100 | ScienceDaily
A new study projects a sharp rise in temperature- and pollution-related mortality, with the impact of temperature surpassing that of pollution for a fifth of the global population.


						
Mortality attributable to air pollution and extreme temperatures is a major concern, and it is expected to heighten in the future. In a new study led by the Max Planck Institute for Chemistry, an international research team found that, under the most probable projection, annual mortality rates linked to air pollution and extreme temperatures could reach 30 million by the end of the century. The research, based on advanced numerical simulations, suggests a concerning trend: pollution-related deaths are expected to increase five-fold, while temperature-related mortality could rise seven-fold, posing a more critical health risk than air pollution for at least 20% of the world's population.

The researchers base their calculations on projections from 2000 to 2090, analyzed in ten-year intervals. "In 2000, around 1.6 million people died each year due to extreme temperatures, both cold and heat. By the end of the century, in the most probable scenario, this figure climbs to 10.8 million, roughly a seven-fold increase. For air pollution, annual deaths in 2000 were about 4.1 million. By the century's close, this number rises to 19.5 million, a five-fold increase," explains Dr. Andrea Pozzer, group leader at the Max Planck Institute for Chemistry in Mainz and adjunct associate professor at The Cyprus Institute in Nicosia, Cyprus.

The study shows significant regional differences in future mortality rates. South and East Asia are expected to face the strongest increases, driven by aging of the population, with air pollution still playing a major role. In contrast, in high-income regions -- such as Western Europe, North America, Australasia, and Asia Pacific -- deaths related to extreme temperatures are expected to surpass those caused by air pollution. In some countries within these regions, such as the United States, England, France, Japan and New Zealand, this shift is already occurring. The disparity is likely to grow, with extreme temperatures becoming a more significant health risk than air pollution also in countries of Central and Eastern Europe (e.g., Poland and Romania) and parts of South America (e.g., Argentina and Chile).

By the end of the century, temperature-related health risks are expected to outweigh those linked to air pollution for a fifth of the world's population, underscoring the urgent need for comprehensive actions to mitigate this growing public health risk.

"Climate change is not just an environmental issue; it is a direct threat to public health," says Andrea Pozzer. "These findings highlight the critical importance of implementing decisive mitigation measures now to prevent future loss of life," adds Jean Sciare, director of the Climate and Atmosphere Research Center (CARE-C) of The Cyprus Institute, key contributor to the study.
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Stopping severe malaria by harnessing natural human antibodies | ScienceDaily
Malaria, particularly in its severe forms, remains a global health and economic burden. It causes the deaths of more than 600,000 people every year -- most of them African children under five. In a new study, published in the journal Nature, researchers from EMBL Barcelona, the University of Texas, the University of Copenhagen, and The Scripps Research Institute have discovered human antibodies that can recognise and target some of the proteins that cause severe malaria. This breakthrough could pave the way for future vaccines or anti-malaria treatments.


						
Severe malaria is caused by the parasite Plasmodium falciparum, which infects and modifies red blood cells. These modifications can make the red blood cells stick to the walls of tiny blood vessels in the brain. This results in impaired blood flow and blockage of small blood vessels, which causes brain swelling and can develop into cerebral malaria.

The blockage of blood flow is primarily driven by a family of about 60 virulent proteins, called PfEMP1, present on the surface of infected red blood cells. Some types of PfEMP1 proteins can attach to another human protein called EPCR on the surface of cells lining blood vessels. This interaction damages blood vessels and is closely linked to the development of life-threatening complications.

The researchers knew that when children in Africa grow older, they progressively develop immunity, and teenagers and adults rarely suffer from lethal disease complications. This protection was thought to be mediated by antibodies that target PfEMP1.

PfEMP1 is a highly variable protein and has long been considered a technically difficult vaccine target. A long-standing question therefore has been whether the immune system can generate antibodies -- proteins that recognise and neutralise specific pathogens -- that can target the wide variety of PfEMP1 types in circulation.

"We were hesitant whether we could identify a single antibody that could recognise them all, " said Maria Bernabeu, co-senior author of the paper and Group Leader at EMBL Barcelona, "And it turned out that our improved immunological screening methods developed at University of Texas quickly identified two examples of human antibodies broadly effective against different versions of the PfEMP1 protein. They both targeted a part of the protein known as CIDRa1 which interacts with the EPCR receptor."

The team then needed to test if those antibodies could also successfully block EPCR binding in living blood vessels. In most diseases, this could have been tested in animal models. However, for malaria, this is not possible because the virulent proteins of the parasites that infect mice are very different from their human counterparts.




The researchers came up with an innovative approach to overcome this challenge. They developed a way to grow a network of human blood vessels in the laboratory and to pass human blood infected with live parasites through the vessels, thereby reconstructing the disease in a dish. These experiments demonstrated that the antibodies were able to prevent the infected cells from accumulating, suggesting they might help stop the blockage that leads to severe malaria symptoms.

"We used our organ-on-a-chip technology to recreate brain microvessels in 3D, which we then infected with malaria parasites," said Viola Introini, Marie-Sk?odowska Curie postdoctoral fellow in Maria Bernabeu's Group at EMBL Barcelona and co-first author of the work. "We introduced the two antibodies into the vasculature and were impressed at how well they prevented infected blood cells from sticking to the vessels. It was striking to see inhibition readily apparent by eye."

Structural and immunology analysis by collaborators at the University of Copenhagen and The Scripps Research Institute revealed that these antibodies prevent parasite binding by a similar mechanism -- recognising three highly conserved amino acids on CIDRa1. These broadly reactive antibodies likely represent a common mechanism of acquired immunity to severe malaria and offer novel insights for the design of a PfEMP1-based vaccine or treatment targeting severe malaria.

"This study opens the door to targeting new ways of protecting people from severe malaria, like a vaccine or other treatments," said Bernabeu. "This is thanks to the international and interdisciplinary collaboration that is key to understanding diseases like malaria. Our collaborators are from across the globe, studying malaria from different angles. We have to continue working together to tackle big challenges like this one."

She added: "At EMBL Barcelona, we believe that tissue engineering and growing organs-on-a-chip allow us to study diseases with much more complexity and detail, as well as provide useful platforms for screening vaccine candidates."




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2024/11/241120121738.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Probiotic delivers anticancer drug to the gut | ScienceDaily
Immunotherapy is a promising treatment that recruits the immune system to help fight cancer, but it has had limited success in gastrointestinal cancers. Now, researchers at Washington University School of Medicine in St. Louis have engineered a probiotic that delivers immunotherapy directly to the gut to shrink tumors in mice, offering a potentially promising oral drug for hard-to-reach cancers.


						
The probiotic cancer treatment, described Nov. 20 in the journal Cell Chemical Biology, establishes a customizable drug delivery system that can be modified to potentially treat other gut diseases.

"Gastrointestinal cancers are difficult to treat, in part because of their location," said Gautam Dantas, PhD, the study's senior author and the Conan Professor of Laboratory and Genomic Medicine in the Department of Pathology & Immunology at WashU Medicine. "We have engineered a yeast-based probiotic that delivers immunotherapy directly to the tumor site. Our hope is that one day the probiotic could be added to the arsenal of therapies to help shrink tumors in people."

Gastrointestinal cancers, including stomach, liver, esophageal, pancreatic and colorectal cancers, represent more than one-quarter of all cancers. More than 5 million people are living with such cancers -- a number that is growing -- and 3.7 million die worldwide each year. Late-stage detection, due in part by anatomical challenges that hinder imaging and sampling of the long and complex gastrointestinal system composed of various organs and tissues, has contributed to the high mortality rate. Patients may require a combination therapy regime, including surgery, chemotherapy, radiation therapy and immunotherapy, among others.

Although immunotherapy drugs for gastrointestinal cancers are available, they are delivered intravenously and often exhibit limited effectiveness. Safe doses of immunotherapy may not be sufficient to reach the tumor site and be effective, Dantas explained. Oral immunotherapy drugs could directly target hard-to-reach gastrointestinal cancers, but such protein-based treatments degrade in the gut's harsh environment before reaching the tumors. Probiotics -- bacteria and yeast -- can withstand stomach acid and digesting enzymes, offering a potentially promising strategy for safely transporting protein-based drugs that otherwise would get chewed up.

Co-first author Olivia Rebeck, who conducted the experiments when she was a graduate student in the Dantas lab with postdoctoral scholars Miranda Wallace, PhD, and Jerome Prusa, PhD, used a yeast strain to deliver immunotherapy to the gut. The yeast -- Saccharomyces cerevisiae var. boulardii -- is a commonly used and safe probiotic. Unlike bacteria, the microorganism is less likely to exchange genetic material with other microbes and doesn't take up residence in the gastrointestinal tract where it could potentially disrupt microbial communities. Its natural anticancer properties, found to inhibit some types of cancer cells in a dish, potentially offer an additional benefit.

The researchers engineered yeast to act as single-celled drug factories and produce immune checkpoint inhibitors -- anticancer drugs that alert immune cells to the presence of cancer cells. Tumors sabotage the process that the body's healthy cells use to avoid immune recognition and subsequent attack, allowing cancer to hide from the immune system. The researchers found the yeast-based probiotic made and secreted the drug that releases the brake on the immune system, allowing it to fight tumors.

The researchers gave mice with colorectal cancer the drug-making probiotic or an intravenous injection of the immunotherapy drug. They found fewer tumors in mice receiving the probiotic compared with mice given immunotherapy drugs systemically.

The researchers have filed two patents -- with help from the Office of Technology Management at WashU -- related to the engineered probiotic.

Using yeast as a delivery system can be adapted for other gastrointestinal diseases. The researchers are currently working on modifying the system to help combat Clostridioides difficile, commonly referred to as C. diff, a bacterium that can cause diarrhea and colitis, among other symptoms. Delivering therapies that directly target the bug or its toxins could potentially replace the need for antibiotics that also harm beneficial gut microbes.
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Thanksgiving special: Dinosaur drumsticks and the story of the turkey trot | ScienceDaily
Wings may be the obvious choice when studying the connection between dinosaurs and birds, but a pair of Yale paleontologists prefer drumsticks. That part of the leg, they say, is where fibular reduction among some dinosaurs tens of millions of years ago helped make it possible for peacocks to strut, penguins to waddle, and turkeys to trot.


						
"A good way to understand this is to take a look at drumsticks, like the ones people eat on Thanksgiving," said Armita Manafzadeh, lead author of a new study in Nature. She is a postdoctoral researcher affiliated with the Yale Institute for Biospheric Studies, the Department of Earth & Planetary Science, and the Yale Peabody Museum.

"Under the meat of a drumstick, you'll find two bones -- the tibia, which is long and thick, and the fibula, which is much shorter and thinner," Manafzadeh explained. "This shortened fibula is what allows birds to twist and turn around when they're not in flight. And to understand its evolutionary story, we have to look at dinosaurs."

Yet the fibula had been largely overlooked by paleontologists and other scientists, often viewed as merely a small remnant of a once-larger physiological feature. The idea that the shortened fibula had a distinct evolutionary benefit was relatively unexplored.

"The fibula is, in general, the more diminutive of the two lower leg bones, and often neglected in the study of vertebrate form and function," said Bhart-Anjan Bhullar, associate professor of Earth and planetary sciences in Yale's Faculty of Arts and Sciences, associate curator at the Yale Peabody Museum, and co-author of the study. "But evolution acts on all parts of the body, great and small. Structures and regions that have been ignored are often gold mines for new insights and untold tales."

For the study, the researchers used X-ray videos of a present-day bird -- a helmeted guineafowl -- to precisely measure the knee-joint poses of the bird. Using cutting-edge computer animation software, they combined the videos with 3D models to visualize how the bird's bone surfaces fit together geometrically and how those joints appeared in motion.

They also collected X-ray videos from an iguana and an alligator and examined the shapes of leg bones in other birds, including a penguin, an ostrich, an owl, and a crane.




The researchers found that in birds, the tibial joint surfaces have curved arcs, and the shortened fibula is able to roll within the bird's drumstick for about its length relative to the tibia. Taken together, these features enable the knee bones to maintain smooth contact, even when the joint twists by more than 100 degrees.

"You can see that the fibula of birds is moving completely differently from that of other living reptiles," Manafzadeh said. "It's why their knees are uniquely able to spin, allowing them to navigate their world more effectively. They use that mobility to turn and maneuver on the ground, but we suspect they're also using it in mating displays, prey gathering, and moving about tree branches."

Next, the researchers searched for the evolutionary origins of the shortened fibula in birds -- and found their answer in certain species of dinosaurs.

While many dinosaurs, including Tyrannosaurus rex, had straightened tibial surfaces and stiffened drumsticks that only allowed for hinge-like knees, certain avian ancestors, including Rahonavis ostromi and Ichthyornis dispar, showed indications of curved tibial surfaces and a shortened, thinner fibula that was free to move on its own.

"We found that the very features that appeared in early dinosaurs to stiffen the leg ended up being co-opted in birds and their close relatives to mobilize the knee joint in a unique and extreme way," Bhullar said. "Over and again, we see that evolution operates by repurposing existing structures and functions, often in surprising and unpredictable ways."

The researchers said several well-known Yale Peabody Museum fossils were pivotal in the work, including Allosaurus, the giant Jurassic predator discovered by O.C. Marsh (which had a stiffened dinosaurian knee); Deinonychus, the "velociraptor" of the "Jurassic Park" films (which had an early form of the birdlike knee joint); and Ichthyornis, whose proto-beak was the subject of an earlier study by Bhullar (and which had a fully modern, avian knee).

The new study is part of Bhullar and Manafzadeh's ongoing research into the evolution of animal motion, based on their novel method for visualizing how ancient animals moved by comparing their joints with those of modern animals.
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Superior photosynthesis abilities of some plants could hold key to climate-resilient crops | ScienceDaily
More than 3 billion years ago, on an Earth entirely covered with water, photosynthesis first evolved in little ancient bacteria. In the following many millions of years, those bacteria evolved into plants, optimizing themselves along the way for various environmental changes. This evolution was punctuated around 30 million years ago with the emergence of a newer, better way to photosynthesize. While plants like rice continued using an old form of photosynthesis known as C3, others like corn and sorghum developed a newer and more efficient version called C4.


						
There are now more than 8,000 different C4 plant species, which grow particularly well in hot, dry climates and are some of the most productive crop species in the world. However, the vast majority of plants still run on C3 photosynthesis. So how did C4 plants come to be, and could C3 plants ever get a similar update?

Now, for the first time ever, Salk scientists and collaborators at the University of Cambridge discovered a key step C4 plants like sorghum needed to take to evolve to become so efficient at photosynthesizing -- and how we could use this information to make crops like rice, wheat, and soybeans more productive and resilient against our warming climate.

The findings were published in Nature on November 20, 2024.

"Asking what makes C3 and C4 plants different is not just important from the basic biological perspective of wanting to know why something evolved and how it functions on the molecular level," says Professor Joseph Ecker, senior author of the study, Salk International Council Chair in Genetics, and Howard Hughes Medical Institute investigator. "Answering this question is a huge step toward understanding how we can make the most robust and productive crops possible in the face of climate change and a growing global population."

Around 95% of plants use C3 photosynthesis, in which mesophyll cells -- green spongy cells that live inside leaves -- turn light, water, and carbon dioxide into plant-powering sugars. Despite its high prevalence, C3 photosynthesis has two major shortcomings: 1) 20% of the time, oxygen is accidentally used instead of carbon dioxide and must be recycled, which slows down the process and wastes energy, and 2) pores on the leaf surface are open too frequently while waiting for carbon dioxide to enter, causing the plant to lose water and become more vulnerable to drought and heat.

Fortunately, evolution has solved these issues with C4 photosynthesis. C4 plants recruit bundle sheath cells, which normally serve as leaf vein support, to photosynthesize alongside mesophyll cells. As a result, C4 plants eliminate those oxygen-use mistakes to conserve energy and keep plant surface pores closed more often to conserve water. The result is a 50% increase in efficiency compared to C3 plants.




But on the molecular level, what made C3 plants turn into C4 plants? And could scientists prompt C3 crops to become C4 crops?

To answer these questions, Salk scientists employed cutting-edge, single-cell genomics technology to look at the difference between C3 rice and C4 sorghum. While previous methods were too imprecise to distinguish neighboring cells like mesophyll and bundle sheath cells, single-cell genomics allowed the team to investigate the genetic and structural changes in each cell type from both plants.

"We were surprised and excited to find that the difference between C3 and C4 plants is not the removal or addition of specific genes," says Ecker. "Rather, the difference is on a regulatory level, which could make it easier for us in the long run to turn on more efficient C4 photosynthesis in C3 crops."

All cells within an organism contain the same genes, but which genes are expressed at any given time is what determines each cell's identity and function. One way that gene expression can be modified is through the activity of transcription factors. These proteins recognize and bind to small stretches of DNA near the genes, called regulatory elements. Once in position at the regulatory element, a transcription factor can help turn the nearby genes "on" or "off."

When measuring gene expression in rice and sorghum plants, the scientists found that a transcription factor family commonly referred to as DOFs were in charge of turning on the genes to make bundle sheath cells in both species. They also noticed that DOFs were binding to the same regulatory element in both species. However, in C4 sorghum plants, this regulatory element was not only associated with bundle sheath identity genes -- it was also turning on the photosynthesis genes. That suggested that C4 plants had at some point tacked ancestral regulatory elements for bundle sheath genes onto photosynthesis genes, so that DOFs would turn on both sets of genes at the same time. This would explain how bundle sheath cells in C4 plants gained the ability to photosynthesize.

These experiments revealed that both C3 and C4 plants contain the necessary genes and transcription factors required for the superior C4 photosynthesis process -- a promising discovery for scientists hoping to nudge C3 plants to use C4 photosynthesis.




"Now we've got this blueprint for how different plants utilize the sun's energy to survive in different environments," says Joseph Swift, co-first author of the study and a postdoctoral researcher in Ecker's lab. "The ultimate goal is to try to switch C4 photosynthesis on and, in turn, create more productive and resilient crops for the future."

Next on the docket for the team is determining whether rice can be engineered to use C4 photosynthesis rather than C3. This remains a very long-term goal with significant technical challenges that are being addressed by a global collaborative effort known as the "C4 Rice Project." More immediately, the findings will inform the Salk Harnessing Plants Initiative's mission to create optimized crops that simultaneously fight and withstand the threat of climate change.

Their single-cell genomics data has also been shared as a resource for scientists around the world, quickly garnering excitement for its answers to this long-standing mystery in evolution.

Other authors include Travis Lee and Joseph Nery of Salk, as well as Leonie Luginbuehl, Lei Hua, Tina Schreier, Ruth Donald, Susan Stanley, Na Wang, and Julian Hibberd of the University of Cambridge in the United Kingdom.

The work was supported by the Howard Hughes Medical Institute, Biotechnology and Biological Sciences Research Council, C4 Rice Project, Bill and Melinda Gates Foundation, Life Sciences Research Foundation, Herchel Smith Fellowship, and European Molecular Biology Organization.
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Advancements in genomic research reveal alternative transcription initiation sites in thousands of soybean genes | ScienceDaily
Rosalind Franklin, James Watson and Francis Crick discovered the structure of DNA -- that molecular blueprint for life -- over 70 years ago. Today, scientists are still uncovering new ways to read it.


						
In 2010, Jianxin Ma, a professor of agronomy, and his collaborators built the first reference genome for soybeans on the widely studied Williams 82 variety. Thousands of scientists and plant breeders have since used that genome in their own research on the genetic makeup underlying various characteristics, such as seed protein and oil content, plant architecture and productivity, and disease resistance and abiotic stress tolerance in soybeans.

Through the last decade, Ma, who is the Indiana Soybean Alliance Inc. Endowed Chair in Soybean Improvement, has been recognized internationally for his contribution to the soybean genome as well as for his continued research and innovation in the field. His most recent work, published in The Plant Cell, used advancements in genomic research to fill in gaps of the original soybean reference genome.

"The reference genome was like a dictionary when we announced it," Ma said. "Each gene was like a single word. However, there was a piece of critical information lacking: transcription initiation sites for individual genes."

Transcription initiation sites are locations in the DNA where a specialized transcription-factor protein can attach and then build an mRNA copy of the gene in front of it. That mRNA is read and translated at a cell's ribosome to create more proteins, important for the chemical and physical function of every organism.

Knowing where the mRNA begins formation on the DNA strand is a significant part of understanding how genes are expressed. These initiation sites contain regulatory elements and provide information to the cell about when and where to transcribe each gene to make protein, and how frequently to do so at any point in time.

In genetics, it has generally been accepted that each gene has one transcription initiation site, located downstream of a core promoter region and typically around a TATA box -- a DNA sequence rich in thymine and adenine repeats. But Ma and his colleagues no longer think this is the case.




"There is a set of predicted transcription start sites for over 50,000 genes in soy, but based on our new study, less than 3% of those predicted transcription initiation sites actually are correct," Ma said.

In 2020, the development of the Survey of TRanscription Initiation at Promoter Elements Sequencing (STRIPE-seq) technique offered Ma's lab an effective, efficient, faster and more affordable way to identify transcription initiation sites across the entire soybean genome. It also provided information about the relative abundance of every mRNA copy, which gives clues as to how much a gene is expressed in different tissues and times.

With funding from the United States Department of Agriculture's National Institute of Food and Agriculture (USDA-NIFA) and the National Science Foundation, Ma and his lab performed STRIPE-seq analyses on eight different tissues in soybean: leaves, stems, stem tips, roots, nodules, flowers, pods and developing seeds. Even though the plant's DNA is consistent across these tissues, the expression of genes differs.

In their recent paper, the Ma lab identified transcription initiation sites for about 40,000 genes in soy. They discovered widespread alternative transcription initiation sites outside of the TATA box region and other sequences thought to be promoters. Some newly identified sites actually occur in the coding sequence of the gene that becomes an mRNA. Thus, transcription-factor proteins can bind to several different sections of the gene and begin making mRNA, each copy different from ones started at other sites. Each alternative transcription site could potentially create a different protein from the same gene.

One specialized subset of transcription initiation sites the group found was in root nodules, a structure on legumes' roots that harbors interaction between the plant and Rhizobia bacteria. These soil-dwelling microbes fix nitrogen for specialized plants like legumes in return for sugars and protection. This symbiosis increases a plant's survival in nitrogen-deficient soils without the use of nitrogen fertilizers.

"We found these particular transcription initiating sites in nodules, but not in the roots or any other tissues, suggesting they are for tissue-specific transcription and associated with nodule-specific function," said Ma.




In order for DNA to fit within a cell's nucleus, it is wound up around histone proteins to form a structure called "chromatin." Depending on chemical markers placed on these histones, the chromatin can be wound tightly -- preventing transcription factors from binding -- or loosely, making it accessible for generating mRNA copies. Ma believes that these "epigenetic" changes are working hand-in-hand with the alternative transcription initiation sites in gene expression. Different transcription initiation sites can become available as a gene is tightened or loosened, and different proteins may be created.

"We have found nearly 7,000 genes that have the alternative transcription initiation within the coding sequences. These alternative transcription initiation sites tend to be tissue-specific and associated with histone modifications," Ma said.

Evolutionarily, these alternative sites may have been beneficial to soybeans and other plants because they allowed for increased complexity and adaptability under a limited genome. Soybeans have experienced two whole-genome duplication events throughout their history, both several millions of years ago. Although some of the duplicated genes have since been lost, Ma thinks the duplication events may have given rise to altered or alternative transcription sites.

"After duplication, the majority of genes are still in pairs; however, they show different expression patterns, and many have functionally diverged to regulate different traits," Ma said. "They start to transcribe from different sites, potentially contributing to their functional divergence."

Currently, Ma is coordinating with USDA Agricultural Research Service scientists Rex Nelson and Jacqueline Campbell on making this research data accessible for others, just as he did with the original reference genome. The group is adding the data to SoyBase, a collaborative online database for soybean research.

Nelson, curator of SoyBase, explained, "having even a potential transcription start site will aid in the analysis of soybean gene promoter regions. This may shed light on the proteins that interact with promoters and induce transcription."

Campbell, co-curator of the database, added that "the identification of transcription factors that bind promoter regions will allow researchers to identify gene regulatory interaction networks involved in the complex regulation of genes in agronomical important phenotypes."

Ma is honored to give to the research community again. "The database serves as an important resource for both basic and applied research," he said. "By making our data available there, we catalyze further research in understanding gene functions, regulatory mechanisms, gene networks and genetic variations associated with specific traits of interest. As we better understand how these alternative transcription sites affect particular traits, the hope is to see this lead to better soybean varieties."
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HIV latency reversing properties in African plant | ScienceDaily
A collaboration between The Wistar Institute and the University of Buea in Cameroon has uncovered the mechanisms for a medicinal plant with anti-HIV potential in Croton oligandrus Pierre & Hutch, a species of African tree that has been used in traditional healing in Cameroon to treat a variety of diseases and conditions including cancers and diabetes.


						
The research team -- a collaboration between Fidele Ntie-Kang, Ph.D., an Associate Professor of Pharmaceutical Sciences at the University of Buea and the Director of the University of Buea Centre for Drug Discovery, and Ian Tietjen, Ph.D., Assistant Professor and Education Director of Global Studies & Partnerships at The Wistar Institute's Hubert J.P. Schoemaker Education and Training Center -- published their findings in the Journal of Experimental Pharmacology in their paper, "Croton oligandrus Pierre & Hutch (Euphorbiaceae) extracts and isolated compounds reverse HIV-1 latency."

This research is one of several discoveries on African chemical compounds that came from the collaboration between Wistar and the University of Buea Centre for Drug Discovery, which began in 2021. In addition to helping to advance HIV cure research in Cameroon, this collaboration also provided an opportunity for lead author Chantal Emade Nkwelle to travel from Cameroon to work at Wistar for five months, learn many of Wistar's laboratory techniques on HIV research, and transfer them back to the University of Buea.

"This work demonstrates the value of global partnerships to the search for an HIV cure," said Luis Montaner, D.V.M., D.Phil., Wistar Executive Vice President and director of the HIV Cure and Viral Diseases Center, who leads Wistar's HIV research efforts and served as a co-author on the paper. "An effective cure will need to reach people around the world, and by leveraging traditional African ethnomedicine, we're making progress toward a cure with accessibility in mind."

Even though HIV can be managed effectively throughout the world with antiretroviral therapy, or ART, the disease still doesn't have an accessible cure. Even with lifelong ART treatment, the virus remains latent in reservoirs throughout the body that can reactivate at any time, and over the long-term, these reservoirs can contribute to chronic inflammation and comorbidities.

To address the need for HIV cure strategies in Sub-Saharan Africa, Wistar researchers joined forces with the team at The University of Buea in Cameroon to assess the activities of C. oligandrus chemical extracts on HIV latency.

"This Croton species was chosen for study because it has a long history, along with related African plants, of use in ethnomedicine. For thousands of years, people in Cameroon and neighboring countries have relied on traditional, plant-based medicine from healers to treat a variety of illnesses, from cancer to diabetes and, more recently, even HIV. Our collaboration with the Wistar Institute over and above scientific discovery has also provided us with human development capacity building," says Dr. Ntie-Kang.




Building on work from similar species of plants used in African ethnomedicine, the research team investigated whether the medicinally active compounds in C. oligandrus could be latency-reversing agents, or LRAs, substances that reactivate latent HIV. LRAs are a critical component of HIV cure research due to their role in what is called "kick and kill," the idea that HIV can be reawakened and actively targeted to eliminate the viral reservoir.

By isolating compounds from dried powder from the plant's bark, Drs. Tietjen, Ntie-Kang, and their teams were able to run assays designed to test whether the compounds reversed HIV latency in vitro -- a hypothesis that was confirmed for four out of six isolated compounds. Notably, some of these compounds synergized -- that is, achieved "greater than the sum of its parts" latency reversal -- when administered with preexisting LRA compounds.

"Our work shows that there's reason to be hopeful about C. oligandrus's potential in aiding in the HIV cure effort," said Dr. Tietjen, the corresponding author on the paper from Wistar. "Forcing HIV out of hiding so that researchers can kill the virus is a challenge, so identifying an LRA compound that synergizes with other LRAs to improve their strength is a victory -- especially given its discovery in a part of the world where HIV cure research will make such a large impact. We are also demonstrating the importance and value of traditional knowledge that local healers have used for generations, so it's vitally important to respect and support this knowledge. We look forward to learning more about how compounds from this plant can aid in the HIV cure research efforts in Cameroon and worldwide."

According to Ms. Chantal Emade Nkwelle, the visit to the Wistar Institute was a unique opportunity to conduct research in state-of-the-art partner laboratories and generate publishable results that will contribute towards her PhD, with all living costs covered through the Calestous Juma Science Leadership Fellowship awarded to Dr. Ntie-Kang and thirteen other African scientists by the Bill & Melinda Gates Foundation.

The study also featured work from trainees in the Biomedical Technician Training (BTT) Program and students in the Research Experience for Undergraduates (REU), who participated in cytokine ELISA experiments as part of Wistar's dedication to providing trainees with research-driven scientific experience.
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Thermochemical tech shows promising path for building heat | ScienceDaily
Energy stored in thermochemical materials can effectively heat indoor spaces, particularly in humid regions, according to researchers with the U.S. Department of Energy's National Renewable Energy Laboratory (NREL).


						
Working with industry representatives and researchers from Lawrence Berkeley National Laboratory, the scientists determined a realistic configuration for integrating thermochemical materials (TCMs) into a building's HVAC system. Salt-hydrate TCMs are considered promising candidates for providing load flexibility to a building's heating system. This flexibility could allow for reduced electrical requirements for the heating system or load shifting to times when electricity is less expensive and/or cleaner.

The TCM is discharged and charged through hydration and dehydration reactions, respectively. Hydrating the salt releases heat, which is used to heat the building, and extra heat from the heat pump at other times of day is required to dehydrate, or charge, the TCM. This means the reactor needs to interact with water vapor. This water vapor could come directly from the ambient air, in which case the TCM is an open system. Or the TCM could be in an isolated chamber, evacuated of air, which is known as a closed system. In this case, the water vapor comes from evaporating liquid water from a second chamber.

Open systems are simpler but present a challenge during the winter. Water vapor is typically scarce, and using indoor air to drive the hydration reaction can reduce the building's humidity to an uncomfortable level while the cold outside air contains limited moisture.

"The way we integrated the reactor into the building, we're able to do that without drying out the house," said Jason Woods, a senior research engineer within NREL's Advanced Building Equipment Research Group and coauthor of the new paper on this topic. "It's important to think about where the moisture comes from, because performance can be significantly impacted based on how it's integrated."

The paper, "Open-cycle thermochemical energy storage for building space heating: Practical system configurations and effective energy density," appears in the December issue of the journal Applied Energy. Woods' collaborators are Yi Zeng and Adewale Odukomaiya, both of NREL. Other coauthors are from Lawrence Berkeley and NETenergy LLC, a Chicago company.

The research, which was financed by the Department of Energy's Building Technologies Office, arose out of funding priorities established by the office in 2019 regarding thermal energy storage. Buildings require considerable energy to heat and cool, so thermal energy storage offers an opportunity to shift and shape the electrical load. This supports decarbonization by aligning electric heat pump operation with times when low-carbon energy is available.




The researchers examined the thermal performance of a TCM reactor powered by strontium chloride, which gives off heat as it reacts with water vapor in the air. They considered a range of climates and building types, examined several configurations, and paid particular attention to the source of water vapor. The research used computer modeling that was then verified by experimental data.

The configuration with the best results allowed the TCM reactor to heat the air exiting the building, which is at the same temperature and humidity as the indoor air. Once heated, the air then indirectly heats the incoming ventilation via a heat exchanger. This prevents the reactor from dehumidifying the indoor air and provides a sufficient humidity level. In addition to offsetting the energy required to heat the necessary ventilation air, the air can be heated above the indoor temperature, reducing the energy required by a furnace or heat pump to maintain the indoor temperature.

This configuration, however, only works for buildings that have the exhaust air vent located near the incoming ventilation. Woods said the reactor is not intended to replace a heat pump or furnace but to store energy for use later.

In modeling the TCM reactor, the researchers assumed the indoor temperature to be 21 degrees Celsius (69.8 degrees Fahrenheit). The relative humidity proved the key factor affecting the reactor performance. They calculated how well the reactor would work in four climates: Atlanta, New York, Minneapolis, and Seattle. Among those cities, the reactor would perform the worst in Minneapolis because of the colder, drier weather in the winter.

"There's little moisture in cold air, so the humidity indoors is lower and it's more difficult to drive the TCM reaction," Woods said.

With its greater humidity, a TCM reactor in Seattle would have a higher thermal performance, the researchers calculated.

In addition to considering a single-family home, the research also examined how well the technology would work in the lobby of a small hotel, a medium-size office building, and hospital patient rooms. The marginal capital cost for a TCM system decreases as the size of the building increases, with the levelized cost of storage (LCOS) estimated to be lower than 10 cents per kilowatt-hour.

Going forward, the researchers will continue to advance this technology. The low LCOS indicates the technology has a feasible path to commercialization, but additional work is needed to quantify the reactor manufacturing, integration, packaging, and installation costs. Making this a cost-effective technology will require addressing each of these costs. The researchers are also exploring other options for integrating TCMs into HVAC systems, including the closed-cycle systems mentioned above. These systems are not constrained by ambient humidity but come with a separate set of challenges they hope to solve with further research.
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Secrets of horse genetics for conservation, breeding | ScienceDaily
Researchers at the Texas A&M College of Veterinary Medicine and Biomedical Sciences (VMBS) are helping uncover new information about the Y chromosome in horses, which will help owners identify optimal lineages for breeding and help conservationists preserve breed diversity.


						
"Because of its complex structure, the Y chromosome is much harder to sequence, making our knowledge of it far from complete," said Dr. Gus Cothran, a professor emeritus in the VMBS' Department of Veterinary Integrative Biosciences (VIBS). "In fact, scientists used to believe that the Y chromosome lacked genetic variety, which we believed meant that it didn't contribute much to species diversity."

However, Cothran's new research collaboration, led by the University of Veterinary Medicine Vienna, has uncovered that the Y chromosome does have meaningful variation and is important for species diversity.

"As we recently published in the journal PNAS, we can actually trace the male lineage of horses using the Y chromosome, which was something we could not do before," Cothran said. "With this new information, we can better reconstruct the last 1,500 years of horse breeding history and evolution."

Decoding The Y Chromosome

For decades, the Y chromosome has been difficult for scientists to study. When the human genome was first published in 1990, it didn't even include the Y chromosome, which received its first complete sequence in 2023.

"The Y chromosome has many sections that repeat, and even some that are palindromes -- the same forwards and backwards. It makes it challenging to understand which genes are encoded there," Cothran explained. "Getting a basic Y chromosome sequence of any mammalian species is quite hard."

As technology has improved, computers have made it easier to process these sections of DNA, which has dramatically changed Y chromosome research.




"We were able to screen a worldwide collection of horse DNA samples and study where modern stallions trace their roots to," Cothran said. "Horse breeding has been linked to human history for nearly 4,000 years, and for most of that history, humans have used stallion-mediated breeding. This study allowed us to see major breeding influences and how historical expansion routes contributed to the spread of horses."

Studying Paternal Ancestry

Stallion-mediated breeding is the preferred method used in horses for several reasons, one being that it's much easier to analyze a stallion's fertility than a mare's.

"Stallions can have hundreds of offspring over the course of their lives, while mares can only carry one or two foals at a time, making it difficult to judge the performance of her offspring quickly," Cothran said.

Currently, pedigrees are how horse owners and breeders find out which stallions are in a horse's ancestry, which gives information on the traits a horse may have inherited. However, pedigrees are recorded manually, and they may go back only a few generations.

"Our recent research enables us to go back much farther, to see what evolutionary lineages a horse has in its DNA," Cothran said. "We can now see the bigger picture of an individual horse's paternal ancestry."

Maintaining Genetic Diversity




Studying the evolutionary history in a horse's ancestry may soon become a vital part of equine breeding to protect the health and well-being of rare breeds; therefore, the researchers' new findings about the Y chromosome will have lasting impacts on the equine industry.

"One of the main dangers within breeding programs for some horses is inbreeding, which happens when mating animals are too closely related; in horses, it can cause genetic defects like club foot and loss of fertility," Cothran explained. "Thus, both breeders and equine conservationists are interested in using scientific research to promote genetic diversity.

"If you have a horse from a rare breed and there is more than one male lineage to choose from, you could, perhaps, select for the rarer of those lineages in breeding, which would help maintain diversity within that breed," he said. "With the new analysis capabilities provided by our research, we may discover that there are reasons to avoid crossing certain male lineages to protect the health of offspring or the future of the breed."
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High exposure to everyday chemicals during pregnancy linked to asthma risk in children | ScienceDaily
A new study from researchers at Kumamoto University sheds light on a potential link between exposure to certain everyday chemicals during pregnancy and the development of asthma in children. The study analyzed data from over 3,500 mother-child pairs as part of the Japan Environment and Children's Study (JECS), a large-scale nationwide research project.


						
What Are Phenols?

Phenols, including parabens and alkylphenols, are widely used in consumer products for their preservative and antimicrobial properties. While their use is considered safe in small amounts, their potential as endocrine disruptors raises concerns about long-term health effects, such as the recent increase in allergenic diseases such as asthma, particularly during sensitive periods like pregnancy.

Led by Dr. Shohei Kuraoka and his team at Southern Kyushu and Okinawa Unit Center of Japan Environment and Children's Study, researchers measured 24 types of phenols in urine samples collected from pregnant women. They then tracked the health of their children until the age of four. The findings highlight the importance of understanding how everyday chemical exposures might contribute to respiratory and allergic conditions in children.

Implications for Public Health 

"These results emphasize the need for careful evaluation of chemical exposure during pregnancy," said Dr. Kuraoka. "Understanding these risks allows us to develop better guidelines to protect maternal and child health."

While the study provides groundbreaking insights, the researchers acknowledge limitations, such as not measuring phenol levels in children directly. Future studies will aim to explore these mechanisms further and establish safe exposure thresholds.

Key Findings:
    	High levels of butylparaben, a chemical commonly used in personal care products like lotions and shampoos, during early pregnancy were associated with a 1.54-fold increase in the odds of asthma development in children (Odds Ratio: 1.54).
    	Exposure to 4-nonylphenol, a chemical found in some cleaning products and plastics, showed a striking gender-specific effect. Boys born to mothers exposed to this chemical had 2.09 times higher odds of developing asthma, while no such association was observed in girls.
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Revitalizing neighborhoods in the wake of aging populations | ScienceDaily
Planned suburban residential neighborhoods in metropolitan areas known as new towns were initially developed in England. The new town movement spread from Europe to East Asia, such as to Japan, South Korea, Hong Kong, and Singapore. In Japan alone, 2,903 New Towns were built, but many experienced rapid population decline and aging in the 40 years after their development. Therefore, they changed into old new towns and had to transform their facilities.


						
Dr. Haruka Kato, a junior associate professor at Osaka Metropolitan University and Professor Emeritus Kazuhiko Mori conducted action research in Senboku New Town, one of the largest old new towns in Japan. Senboku-NT's population declined from approximately 170,000 to 115,000 in 2022. In addition, the older generation increased by about 42,500 people, accounting for 37.1% of the total population. The demographic change made it difficult for older people to live in Senboku-NT as neighborhood shops closed one after another, leaving frail older adults unable to maintain their daily life within walking distance.

To address this problem, residents began to explore community-led projects with the help of community federations, NPOs, social welfare organizations, the government, and universities. The Senboku Hottokenai Network Project is an example initiative that gradually transformed vacant building stocks into supportive housing for older people, a group home for people with disabilities, and a community restaurant. In addition, this community-led urban transformation project spread to neighboring areas. The results of this study shed new light on the importance of community-led co-creation in transdisciplinary projects toward the Healthy New Town.

"Hottokenai in Japanese translates to 'leave no one behind,' which is the central promise of the United Nations 2030 Agenda for Sustainable Development and its Sustainable Development Goals," said Dr. Kato. "Our insight provides the need to implement a new town movement program to extend the urban transformation project for the Healthy New Town to other old new towns in East Asia."
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How flood risk affects home values | ScienceDaily
Tempted by lower prices and a nice river view? Houses for sale in a flood zone are around 10% cheaper than surrounding areas, according to new research. However, the reduced price tag is not worth the extra risk and can burden buyers with long-term insurance costs.


						
Researchers examined home sales data from the Richmond area on the outskirts of Sydney, along with 2019 and 2023 flood maps for the region. They found a 10.8% price discount in the AEP 100 flood zone, 4.4% in the AEP 500 flood zone, and none in the AEP 1000 flood zone.

AEP or "Annual Exceedance Probability" is used to express the likelihood of a flood occurring in a given area each year. AEP 100 is a 1% chance or a 1-in-100-year flood risk, AEP 500 is a 1-in-500-year flood risk, and AEP 1000 is a 1-in-1000-year flood risk.

Lead author Associate Professor Song Shi from the School of Built Environment at the University of Technology Sydney (UTS) said digital flood risk maps have shaped people's perceptions of flood risk, however low-probably risk is often dismissed, and maps can be misinterpreted.

"Home buyers sometimes think that a "1-in-100-year flood risk" means flooding will only occur once every 100 years, when in reality it means there's a 1% chance of such a flood happening in any given year," he said.

"The chance of a flood occurring at least once in an 80-year lifetime is 55% for a 1-in-100-year flood and 15% for a 1-in-500-year flood. The likelihood of experiencing such devasting floods over a life span is much higher than people might think."

The study shows that people tend to ignore flood risk beyond the AEP 500 flood risk zone. This can be dangerous, as extreme rain events, such as those recently witnessed in Spain that resulted in a devastating death toll, are rising due to climate change.




"In Australia, more than one in 10 houses in Australia are situated in flood zones. Flooding from intense rainfall and overflowing rivers is the most common and costliest natural disaster," said Associate Professor Shi.

"More residents are using digital flood maps to better understand their flood risk, and plan for severe weather events. However, our study shows that beyond a certain threshold, people tend to ignore the risk, which can lead to inadequate preparation for floods."

The study, 'Cognitive limits of perceived flood risk on residential property values', with co-authors Dr Mustapha Bangura and Associate Professor Sumita Ghosh from UTS, was recently published in the International Journal of Disaster Risk Reduction.

The researchers found the cost of insurance for a house in a flood zone is a significant financial burden. In Richmond, median priced homes in the AEP 100 zone have an estimated flood premium potentially as high as $4,606 annually, compared to similar homes in a no-risk zone.

Residential properties exposed to flood risk are overwhelmingly overvalued, especially in coastal areas, the researchers warn, as property price discounts do not compensate for the additional insurance costs payable.

As climate patterns intensify, understanding flood risk is becoming essential for both homebuyers seeking to make informed choices and policymakers aiming to safeguard communities and manage the impact on real estate markets.
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Populations overheat as major cities fail canopy goals | ScienceDaily
A new study led by RMIT University in Australia measuring access to nature for eight major global cities found most still have inadequate canopy cover, despite access to an abundance of trees.


						
Less than 30% of buildings in New York City, Amsterdam, Buenos Aires, Denver, central Sydney and central Melbourne were in neighbourhoods with adequate canopy cover.

New York and Amsterdam both scored almost 0% for canopy cover despite 92% and 50% of buildings having views of at least three trees, respectively.

The research, a collaboration with the Technical University of Munich, studied over 2.5 million buildings across eight cities using an emerging sustainable cities measure, known as the '3-30-300' rule.

The rule states every house, school and workplace should have a view of at least three trees, be in a neighbourhood with at least 30% canopy cover, and be within 300 metres of a park.

Only Seattle and Singapore passed the 30% canopy benchmark, with 45% and 75% of buildings in these cities enjoying adequate shade, respectively.

Access to parks was also patchy, with Singapore and Amsterdam scoring high while Buenos Aires and New York City scored poorly.




Lead researcher and RMIT University research fellow, Dr Thami Croeser, said it was concerning that most of the buildings in the study failed the 30% tree canopy test.

With 2023 being the hottest year on record and 25% of the global population experiencing dangerous levels of extreme heat, canopy cover was urgently needed to cool down our cities, he said.

"Previous research has shown depression, anxiety, obesity and heatstroke are more prevalent in urban areas that lack access to shady tree canopy and green open spaces," said Croeser, from RMIT's Centre for Urban Research.

"Canopy cover doesn't just increase cooling, it can also reduce flood risk as well as benefit mental and physical health and support urban biodiversity.

"Studies say we actually need at least 40% canopy cover to substantially lower daytime air temperatures, so the '30' metric is the absolute bare minimum -- and most buildings we studied don't even reach that goal."

Croeser said current ways of designing or retrofitting streets did not support healthy canopy growth as planning prioritised infrastructure such as cabling and pipelines over tree growth.




"We need to stop thinking that allocated spaces for buildings and roads are permanent when they could be reallocated to prioritise green infrastructure," he said.

"30% canopy cover seems like a high bar if we keep doing things the same way, but it's totally achievable if we change a bit of our practice.

"Currently, we put trees last, and if it gets in the way of cabling or pipes, we remove the tree or replace it with a sapling.

"Designing trees into streets early, and then figuring out win-win solutions to get in utilities and traffic access, is one of the big changes we need to make a difference."

Trees currently tend to be planted in conditions that were not easy for them to grow in, Croeser said.

"The soil is compacted, there's asphalt over them and when it rains, the water runs off into the gutters instead of into the soil."

"Earlier research shows that if urban trees are planted in better quality soil with enough space for them to grow, where rainwater can run directly into the soil, it will help trees grow bigger faster to address our lack of canopy cover.

"Trees in urban environments are also removed and replaced with saplings, or pruned very heavily, so not many trees get the opportunity to grow into big old canopy trees except in a few lucky areas."

A new nature access metric with potential

While the '3-30-300' rule, devised by Dutch urban forestry expert Professor Cecil Konijnendijk, is still relatively new in Australia, it is gaining momentum internationally, with at least six cities in Europe, the US and Canada implementing the measure in their urban forestry strategies.

Konijnendijk said he devised the benchmark to help set a 'bare minimum' for nature in cities.

"Getting more parks and trees into cities is complicated work, and I realised that a simple metric could take the mystery out of it and set a proper benchmark based on evidence," he said.

"I reviewed decades of science linking nature to human health -- and found that views to nature, canopy cover and parks are all really essential if we want to be mentally healthy, physically active and safe from heatwave impacts."

Professor Wolfgang Weisser, from the Technical University of Munich, said metrics that benchmark the adequacy of green infrastructure at a neighbourhood level in relation to human wellbeing were still rare.

"Some of the metrics we use now are not really sufficient whereas the '3-30-300' metric really demands that nature is brought to the areas that people actually live and work in," Weisser said.

"A municipality with almost treeless streets and a few large, well-forested parks may score well on aggregated metrics of canopy and per-capita greenery but will be exposed as inadequate by the highly local '3' and '30' requirements."

The researchers collaborated with Dutch firm Cobra Groeninzicht (Green Insights) to visualise the results.

"With the techniques our team has developed, we can calculate the '3-30-300' benchmark for any city in the world," said Dirk Voets, Senior Advisor Geospatial at Cobra Groeninzicht.
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The chilling sound of the Aztec death whistle | ScienceDaily
Many ancient cultures used musical instruments in ritual ceremonies. Ancient Aztec communities from the pre-Columbian period of Mesoamerica had a rich mythological codex that was also part of their ritual and sacrificial ceremonies. These ceremonies included visual and sonic iconographic elements of mythological deities of the Aztec underworld, which may also be symbolized in the Aztec death whistle. Their skull-shaped body may represent Mictlantecuhtli, the Aztec Lord of the Underworld, and the iconic screaming sound may have prepared human sacrifices for their mythological descent into Mictlan, the Aztec underworld.


						
Aztec death whistles have a unique instrumental construction 

To understand the physical mechanisms behind the whistle's shrill and screeching sound, a team of researchers at the University of Zurich led by Sascha Fruhholz, Professor of Cognitive and Affective Neuroscience, created 3D digital reconstructions of original Aztec death whistles from the Ethnological Museum in Berlin. The models revealed a unique internal construction of two opposing sound chambers that create physical air turbulence as the source of the screeching sound. "The whistles have a very unique construction, and we don't know of any comparable musical instrument from other pre-Columbian cultures or from other historical and contemporary contexts," says Fruhholz.

Death whistles very, very frightening 

The research team also obtained sound recordings of original Aztec death whistles as well as from handmade replicas. Listeners rated these sounds as extremely chilling and frightening. The Aztec death whistle seems to acoustically and affectively mimic other deterring sounds. Most interestingly, human listeners perceived the sound of the Aztec death whistle to be partly of natural and organic origin, like a human voice or scream. "This is consistent ith the tradition of many ancient cultures to capture natural sounds in musical instruments, and could explain the ritual dimension of the death whistle sound for mimicking mythological entities," explains Fruhholz.

Affective response and symbolic association

The Aztec death whistle sounds were also played to human listeners while their brains were being recorded. Brain regions belonging to the affective neural system responded strongly to the sound, again confirming its daunting nature. But the team also observed brain activity in regions that associate sounds with symbolic meaning. This suggests a "hybrid" nature of these death whistle sounds, combining a basic psychoaffective influence on listeners with more elaborate mental processes of sound symbolism, signifying the iconographic nature.

Connecting modern humans with Aztec audiences 

Music has always had strong emotional impact on human listeners in both contemporary and ancient cultures, hence its use in ritual religious and mythological contexts. Aztec communities may have specifically capitalized on the frightening and symbolic nature of the death whistle sound to influence the audience in their ritual procedures, based on the knowledge of how the sound affects modern humans. "Unfortunately, we could not perform our psychological and neuroscientific experiments with humans from ancient Aztec cultures. But the basic mechanisms of affective response to scary sounds are common to humans from all historical contexts," says Fruhholz.
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Labeling cell particles with barcodes | ScienceDaily
Cell-to-cell communication through nanosized particles, working as messengers and carriers, can now be analyzed in a whole new way, thanks to a new method involving CRISPR gene-editing technology. The particles, known as small extracellular vesicles (sEVs), play an important role in the spread of disease and as potential drug carriers. The newly developed system, named CIBER, enables thousands of genes to be studied at once, by labeling sEVs with a kind of RNA "barcode." With this, researchers hope to find what factors are involved in sEV release from host cells. This will help advance our understanding of basic sEV biology and may aid in the development of new treatments for diseases, such as cancer.


						
Your body "talks" in more ways than one. Your cells communicate with each other, enabling your different parts to function as one team. However, there are still many mysteries surrounding this process. Extracellular vesicles (EVs), small particles released by cells, were previously thought to be useless waste. However, in recent decades they have been dramatically relabeled as very important particles (VIPs), due to their association with various diseases, including cancer, neurodegenerative diseases and age-related diseases.

Small EVs have been found to play a key role in cell-to-cell communication. Depending on what "cargo" they carry from their host cell (which can include RNA, proteins and lipids), sEVs can help maintain normal tissue functions or can further the spread of diseases. Because of this, researchers are interested in how sEVs form and are released. However, separating sEVs from other molecules and identifying the factors which lead to their release is both difficult and time-consuming with conventional methods. So, a team in Japan has developed a new technique.

"We have established a new high-throughput screening platform named CIBER (CRISPR-assisted individually barcoded sEV-based release regulator). This system allows a single experimenter to implement a genome-wide screening of sEV release regulators within several weeks to a couple of months, which is superefficient compared to the conventional methods," explained Associate Professor Ryosuke Kojima from the Graduate School of Medicine at the University of Tokyo. "CIBER should be a valuable tool for detailed studies on the creation, release and diversity of sEVs."

The CIBER system works by using CRISPR-guide RNA (gRNA) to knock out (incapacitate) a specific gene in each cell, which in turn is barcoded into the sEVs the cell releases. This enables the researchers to track and estimate the amount of sEVs released by the host cell. Current methods to study factors involved in sEV release involve separating cells into wells, disturbing the expression and activity of a gene in the cells in each well, and then measuring how that impacts the amount of sEVs released. However, with the CIBER system, thousands of cells with different genes knocked out can be studied together in one pool. Thanks to this, researchers can study the various complex factors involved in sEV release simultaneously, as well as estimate the amount of sEVs and different types (subpopulations) released from each cell.

"In the future, CIBER screening could be used to identify the therapeutic target of sEV releases or enhance the production of sEVs for therapeutic use, such as for cancer," said Kojima. "Barcoded sEVs could also be used to estimate cell population dynamics without destroying cells, and tracing the fate of barcoded sEVs can help us better understand sEV biology. We believe that CIBER screening has great potential."
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Perovskite research boosts solar cell efficiency and product life | ScienceDaily
An international team led by the University of Surrey with Imperial College London have identified a strategy to improve both the performance and stability for solar cells made out of the 'miracle material' perovskite by mitigating a previously hidden degradation pathway.


						
In a new study published in Energy and Environmental Science, Surrey's Advanced Technology Institute (ATI) details how they, together with their collaborators, were able to produce lead-tin perovskite solar cells that reach more than 23% power conversion efficiency (PCE) -- one of the best results achieved with this material and importantly, a design strategy which improves the lifetime of these devices by 66%. PCE refers to the amount of sunlight a cell can convert to usable electricity.

While silicon solar panels are used on many rooftops today, perovskite/silicon solar panels are emerging on the market, with fully "all-perovskite" panels with even higher efficiencies being anticipated to be the next big step with the technology. However, for this technology to be commercially viable, scientists need to tackle the challenge of improving both the stability and efficiency, especially around the lead-tin perovskite cell used in this design. This collaborative study initiated by the University of Surrey identifies previously hidden mechanisms that contribute to both efficiency and stability losses and addresses these challenges, helping the scientific community to advance this technology.

Hashini Perera, Ph.D. student and lead author of the study from the Advanced Technology Institute at the University of Surrey, said:

"The understanding we have developed from this work has allowed us to identify a strategy that improves the efficiency and extends the operational lifetime of these devices when exposed to ambient conditions. This advancement is a major step towards high efficiency, long-lasting solar panels which will give more people access to affordable clean energy while reducing the reliance on fossil fuels and global carbon emissions."

To achieve these improvements, the research team focused on understanding the efficiency and stability losses induced by the hole transport layer which plays an important role in the solar cell performance. They introduced an iodine-reducing agent to inhibit the chemical reactions that cause the cells to degrade over time. This approach not only increased the efficiency of the lead-tin solar cells but also extended their lifespan, making them more practical and cost-effective for long-term use.

Dr Imalka Jayawardena, co-author of the study from Advanced Technology Institute at the University of Surrey, said:

"By significantly enhancing the efficiency of our perovskite-based solar cells, we are moving closer to producing cheaper and more sustainable solar panels. We are already working on refining these materials, processes and the device architecture to tackle the remaining challenges.




Professor Ravi Silva, Director of the Advanced Technology Institute at the University of Surrey, said:

"This research brings us closer to panels that not only generate more power over their lifetime but are also longer lasting. Greater efficiency and fewer replacements mean more green energy with less waste. The University of Surrey are in the process of building a 12.5MW solar farm, where we can test some of these modules. We're confident that our innovative perovskite research will accelerate the widespread commercial adoption of perovskite-based solar panels."

This research helps promote the UN Sustainable Development Goals 7 (affordable and clean energy), 9 (industry, innovation and infrastructure) and 13 (climate action).
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New method of generating eco-friendly energy | ScienceDaily
Researchers at University of Limerick in Ireland have developed a new method of growing organic crystals that can be used for energy-harvesting applications.


						
The energy that is being harvested as part of this research is being generated by squeezing amino acid molecules, the building blocks of proteins that exist in the human body.

Piezoelectricity, which translates from Greek to mean pressing electricity, usually found in ceramics or polymers, is also present in human biomolecules.

The research team from the Actuate Lab in the Department of Chemical Sciences and Bernal Institute at UL, have previously utilised predictive computer models that allow them to identify how much electricity a biological material will generate when you squeeze it -- making this material suitable to power sensors in consumer electronics and medical devices.

This latest breakthrough, published in the journal Physical Review Letters, will allow the researchers to shape the crystals they make using silicon moulds into discs or any custom shape required depending on the application, for example, a medical device element versus a phone microphone or car sensor.

Tapping these discs and plates generates useful voltage that if amplified could be used to charge electronic devices using everyday forces.

Discussing the significance of the development, lead author of the paper and PhD student at UL Krishna Hari explained: "The versatile moulding technique that we have developed is a low-cost, low-temperature growth method that opens the path to phase in biomolecular piezoelectrics as high-performance, eco-friendly alternatives to currently used ceramics."

The research project Pb-FREE: Piezoelectric Biomolecules for Lead-Free, Reliable, Eco-Friendly Electronics is being funded by a European Research Council (ERC) starting grant awarded to Associate Professor Sarah Guerin.




The UL lecturer and researcher, who was named Research Ireland (SFI) Early Career Researcher of the Year in 2023, said she was optimistic about what this latest development could mean for solid-state chemistry.

"We hope it will be a gamechanger for the whole field because there are many scientists trying to grow biological crystals that are still behaving in a chaotic way. I am excited to see if this takes off as a methodology for other people working in sustainable piezoelectrics," explained Associate Professor Guerin.

If successful, the research undertaken by the team at UL also has the potential to remove environmentally damaging materials such as lead from consumer electronics.

"There are EU regulations around the use of lead, but piezoelectrics are one of the last remaining mainstream technologies allowed to contain this substance because there is no high-performance alternative," Associate Professor Guerin explained.

"There are about 4,000 tons of lead-based electronic waste generated from these sensors every year, and this research has the potential to remove this waste from the manufacturing process."
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Vultures and artificial intelligence(s) as death detectors: High-tech approach for wildlife research and conservation | ScienceDaily
In order to use remote locations to record and assess the behaviour of wildlife and environmental conditions, the GAIA Initiative developed an artificial intelligence (AI) algorithm that reliably and automatically classifies behaviours of white-backed vultures using animal tag data. As scavengers, vultures always look for the next carcass. With the help of tagged animals and a second AI algorithm, the scientists can now automatically locate carcasses across vast landscapes. The algorithms described in a recently published article in the Journal of Applied Ecology are therefore key components of an early warning system that can be used to quickly and reliably recognise critical changes or incidents in the environment such as droughts, disease outbreaks or the illegal killing of wildlife.


						
The GAIA Initiative is an alliance of research institutes, conservation organisations and enterprises with the aim of creating a high-tech early warning system for environmental changes and critical ecological incidents. The new AI algorithms were developed by the Leibniz Institute for Zoo and Wildlife Research (Leibniz-IZW) in cooperation with the Fraunhofer Institute for Integrated Circuits IIS and the Tierpark Berlin.

The death of wildlife is an important process in ecosystems -- regardless whether this is a regular case, such as the successful hunt of a predator, or an exceptional case caused by the outbreak of a wildlife disease, the contamination of the landscape with environmental toxins or illegal killing by people. For the investigation of mammalian species communities and ecosystems it is therefore important to systematically record and analyse these regular and exceptional cases of mortality. In order to achieve this, the GAIA Initiative makes use of the natural abilities of white-backed vultures (Gyps africanus) in combination with highly developed biologging technologies and artificial intelligence. "This combination of three forms of intelligence - animal, human and artificial -- is the core of our new I3 approach with which we aim to make use of the impressive knowledge that wildlife has about ecosystems," says Dr Jorg Melzheimer, GAIA project head and scientist at the Leibniz-IZW.

Vultures are perfectly adapted by millions of years of evolution to detect carcasses across vast landscapes quickly and reliably. They have outstanding eye-vision and sophisticated communication that allows them to monitor very large areas of land when many individuals work together. Vultures thus fulfil an important ecological role by cleaning landscapes of carrion and containing the spread of wildlife diseases. "For us as wildlife conservation scientists, the knowledge and skills of vultures as sentinels are very helpful to be able to quickly recognise problematic exceptional cases of mortality and initiate appropriate responses," says Dr Ortwin Aschenborn, GAIA project head alongside Melzheimer at the Leibniz-IZW. "In order to use vulture knowledge, we need an interface -- and at GAIA, this interface is created by combining animal tags with artificial intelligence."

The animal tags with which GAIA equipped white-backed vultures in Namibia record two groups of data. The GPS sensor provides the exact location of the tagged individual at a specific point in time. The so-called ACC sensor (ACC is short for acceleration) stores detailed movement profiles of the tag -- and thus of the animal -- along the three spatial axes at the exact same time. Both groups of data are used by the artificial intelligence algorithms developed at the Leibniz-IZW. "Every behaviour is represented by specific acceleration patterns and thus creates specific signatures in the ACC data of the sensors," explains wildlife biologist and AI specialist Wanja Rast from the Leibniz-IZW. "In order to recognise these signatures and reliably assign them to specific behaviours, we trained an AI using reference data. These reference data come from two white-backed vultures that we fitted with tags at Tierpark Berlin and from 27 wild vultures fitted with tags in Namibia." In addition to the ACC data from the tags, the scientists recorded data on the behaviour of the animals -- in the zoo through video recordings and in the field by observing the animals after they had been tagged. "In this way, we obtained around 15,000 data points of ACC signatures ascribed to a verified, specific vulture behaviour. These included active flight, gliding, lying, feeding and standing. This data set enabled us to train a so-called support vector machine, an AI algorithm that assigns ACC data to specific behaviours with a high degree of reliability," explains Rast.

In a second step, the scientists combined the behaviour thus classified with the GPS data from the tags. Using algorithms for spatial clustering, they identified locations where certain behaviours occurred more frequently. In this way, they obtained spatially and temporally finely resolved locations where vultures fed. "The GAIA field scientists and their partners in the field were able to verify more than 500 of suspected carcass locations derived from the sensor data, as well as more than 1300 clusters of other non-carcass behaviours," says Aschenborn. The field-verified carcass locations ultimately served to establish vulture feeding site signatures in the scientists' final AI training dataset -- this algorithm indicates with high precision locations where an animal has most likely died and a carcass is on the ground. "We could predict carcass locations with an impressive 92 percent probability and so demonstrated that a system which combines vulture behaviour, animal tags and AI is very useful for large-scale monitoring of animal mortality," says Aschenborn.

This AI-based behaviour classification, carcass detection and carcass localisation are key components of the GAIA early warning system for critical changes or incidents in the environment. "Until now, this methodological step has been carried out in the GAIA I3 data lab at the Leibniz-IZW in Berlin," says Melzheimer. "But with the new generation of animal tags developed by our consortium, AI analyses are implemented directly on the tag. This will provide reliable information on whether and where an animal carcass is located without prior data transfer in real time without any loss of time." The transfer of all GPS and ACC raw data is no longer necessary, allowing data communication with a significantly lower bandwidth to transmit the relevant information. This makes it possible to use a satellite connection instead of terrestrial GSM networks, which guarantees coverage even in remote wilderness regions completely independent of local infrastructure. Even at the most remote locations, critical changes or incidents in the environment -- such as disease outbreaks, droughts or illegal killing of wildlife -- could then be recognised without delay.

In recent decades, the populations of many vulture species declined sharply and are now acutely threatened with extinction. The main causes are the loss of habitat and food in landscapes shaped by humans as well as a high number of direct or indirect incidents of poisoning. The population of the white-backed vulture, for example, declined by around 90 percent in just three generations -- equivalent to an average decline of 4 percent per year. "Owing to their ecological importance and rapid decline, it is essential to significantly improve our knowledge and understanding of vultures in order to protect them," says Aschenborn. "Our research using AI-based analysis methods will not only provide us with insights into ecosystems. It will also increase our knowledge of how vultures communicate, interact and cooperate, forage for food, breed, rear their young and pass on knowledge from one generation to the next." GAIA has so far fitted more than 130 vultures in different parts of Africa with tags, most of them in Namibia. Until today, the scientists analysed more than 95 million GPS data points and 13 billion ACC records.
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How children learned for 99% of human history | ScienceDaily
Unlike kids in the United States, hunter-gatherer children in the Congo Basin have often learned how to hunt, identify edible plants and care for babies by the tender age of six or seven.


						
This rapid learning is facilitated by a unique social environment where cultural knowledge is passed down not just from parents but from the broader community, according to a new Washington State University-led study in the Proceedings of the National Academy of Sciences.

The research helps explain how many cultural traits have been preserved for thousands of years among hunter-gatherer groups across a wide range of natural environments in Africa.

"We focus on hunter-gatherers because this way of life characterized 99% of human history," said Barry Hewlett, a professor of anthropology at WSU and lead author of the study. "Our bodies and minds are adapted to this intimate, small group living, rather than to contemporary urban life. By examining how children in these societies learn, we aim to uncover the mechanisms that have allowed humans to adapt to diverse environments across the globe."

For the study, Hewlett and colleagues use observational and ethnographic data to examine nine different modes of cultural transmission, meaning from whom and how children learn, in hunter-gatherer societies.

Their analysis reveals that members related to a child's extended family have likely played a greater role in transmitting knowledge to children than previously thought. Additionally, the study shows about half of the cultural knowledge hunter-gatherer children and adolescents acquire comes from people they are not related to. This contrasts with previous studies on the topic that have more heavily emphasized the transmission of knowledge from parent to child.

Hewlett explains that the findings are likely due in large part to how children in hunter-gatherer societies learn from a variety of sources, including parents, peers and even unrelated adults in the community. This contrasts with the Western nuclear family model, where learning is often centered around parents or teachers in a formalized school setting.




The broad informal learning network in hunter-gatherer societies is made possible by intimate living conditions. Small camps, usually consisting of 25-35 individuals living in homes a few feet from each other, create an environment where children can observe and interact with a wide range of people. This allows them to learn essential skills, including caring for infants and cooking as well as hunting and gathering, through a process that is often subtle and nonverbal.

The study also highlights the importance of egalitarianism, respect for individual autonomy and extensive sharing in shaping how cultural knowledge is passed down among hunter gatherers. For example, children learn the importance of equality and autonomy by observing the behavior of adults and children around them. They are not coerced into learning but are given the freedom to explore and practice skills on their own, fostering a deep understanding of their culture.

"This approach to learning contributes to what we call 'cumulative culture' -- the ability to build on existing knowledge and pass it down through generations," Hewlett said. "Unlike in many non-human animals, where social learning is limited to a few skills, humans have developed complex mental and social structures that allow for the transmission of thousands of cultural traits. This has enabled us to innovate and adapt to various environments, from dense forests to arid deserts."

Moving forward, Hewlett hopes that this research offers a more nuanced understanding of the nature of social learning in humans and how cultures in general are conserved and change over time. His coauthors on the study are Adam Boyette, Max Planck Institute for Evolutionary Anthropology, Sheina Lew-Levy, Durham University Department of Anthropology, Sandrine Gallois, Autonomous University of Barcelona Institute of Environmental Science and Technology, and Samuel Dira, Hawassa University Department of Anthropology.
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Researchers develop crystals to harvest water from air, inspired by desert life | ScienceDaily
A team of researchers from Jilin University, NYU Abu Dhabi's Smart Materials Lab, and the Center for Smart Engineering Materials, led by Professor of Chemistry Pance Naumov, has developed a new crystalline material that can harvest water from fog without any energy input.


						
The design of the novel type of smart crystals, which the researchers named Janus crystals, is inspired by desert plants and animals, which can survive in arid conditions. Desert beetles and lizards, for example, have evolved to develop surface structures that have both hydrophilic and hydrophobic areas and effectively capture moisture from the air. Water is attracted to the hydrophilic areas and droplets are accumulated and transported through the hydrophobic areas.

The findings are presented in the paper titled "Efficient Aerial Water Harvesting with Self-Sensing Dynamic Janus Crystals," recently published in the Journal of the American Chemical Society. The researchers chose three chemically versatile organic compounds from which they grew elastic organic crystals. They then tested how each of these materials interacted with the airborne water, which led to the creation of the new water-collecting materials, Janus crystals, that contain both hydrophilic and hydrophobic regions on the surface level, one to capture water and one to transfer it to a receptacle for collection. The Janus crystals capture humidity from humid air with the highest-to-date water collection efficiency. The crystals' narrow and light-translucent structures enable researchers to monitor the collection and condensation of fog droplets in real time by using light.

Desalination is a widely used method to produce potable water, however an energy-intensive process is required to separate the dissolved salt in saltwater. In contrast, the process of condensation of aerial humidity or fog utilized by the Janus crystals is spontaneous under ambient conditions and can be performed without the input of energy, potentially providing an endless source of clean water. Unlike previously reported porous organic crystals, the Janus crystals combine water-collection and water-delivery functions at their surface, creating a highly efficient water harvesting process that maximizes the amount of collected water at ambient conditions.

"The earth's atmosphere contains an abundance of untapped fresh water, but we desperately need materials that can efficiently capture and collect this humidity and condense it into potable water," said Naumov. "The crystals developed by our team not only capitalize on the mechanical compliance and optical transparency of organic crystals, but also pave the way for the design of active, self-sensing, and efficient surface-active harvesters which, when used at a larger scale, can help us combat water scarcity at a societal level.
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Study tracks PFAS, microplastics through landfills and wastewater treatment plants | ScienceDaily
Scientists analyzed the liquid waste, or leachate, released by four Illinois landfills and the inflows and outflows of associated wastewater treatment plants to determine the fate of two contaminants: microplastics and per- and polyfluoroalkyl substances, or PFAS.


						
The good news from the study is that landfills retain most of the plastic waste that is dumped there, and wastewater treatment plants remove 99% of the microplastics and a some of the PFAS from the wastewater and landfill leachate they take in. The bad news is that both microplastics and PFAS accumulate in the biosolids that settle to the bottom of wastewater treatment plants. These biosolids must be disposed of in other ways.

The findings are reported in the journal Science of the Total Environment.

According to the industry-funded National Biosolids Data Project, 70% of the biosolids from Illinois wastewater treatment plants are used as fertilizers on agricultural land, and 30% are buried in landfills. This means that most of the microplastics and PFAS that flow into wastewater treatment plants are going right back into the environment, said John Scott, a research scientist at the Illinois Sustainable Technology Center at the University of Illinois Urbana-Champaign who led the study with fellow ISTC research scientist Andres Prada.

"The wastewater treatment plants are just taking the contaminants from one media and putting it into another," Scott said.

Several hundred million tons of plastics are produced each year globally, and an estimated 79% of this material ends up in landfills or "becomes fugitive in the environment," the researchers wrote in their report. Both microplastics and the endocrine-disrupting chemicals known as PFAS are now ubiquitous: detected in soil, water and in the human body, they said.

The new study is unusual in that it calculated the mass of microplastics in landfill leachate and wastewater influent and effluent. Most studies simply count the number of microplastic particles per volume of liquid, an unreliable measure because the particles will keep breaking into smaller bits, Prada said. To get the mass, the team measured the total surface area of the plastic particles and incorporated a standard measure of thickness and density based on the most common microplastic waste types: polyethylene and polypropylene.




"Landfills and wastewater treatment plants are usually studied separately, but in reality, those are combined systems," Prada said. "Regulations require that landfills send their liquid waste to the treatment plants."

And many studies look at only one contaminant at a time, he said.

"We wanted to put everything together, look at both systems and give results for both contaminants," Prada said.

The analysis revealed that while landfills do a good job of retaining microplastics, their leachate contains high levels of PFAS.

"We were surprised how high the PFAS levels were in landfill leachate, while the microplastics were lower than expected," Prada said.

While plastics degrade more slowly in landfills due to the compression of waste and the lack of solar radiation once they're buried, the plastics will continue to break down into smaller particles, which will eventually flow out with the leachate, Scott said.




Wastewater treatment plants are designed to take in thousands of gallons of wastewater from sanitary and storm sewer systems, and that water also carries a significant load of microplastics and PFAS. While the concentration of PFAS in water flowing through these systems is lower than that found in landfill leachate, the massive volume of water coming in from sewers brings in a higher overall load of both contaminants, the team reported.

Wastewater treatment plants can take in 10,000 gallons of wastewater per minute but only about 30,000 gallons of landfill leachate per day, Prada said.

The problem of microplastics and PFAS in biosolids is not easy to solve, the researchers said. Spreading PFAS and microplastics across cropland is not a good practice, Scott said. "But what else are we to do with it? If we landfill it, we're just going around and around in the circle of moving it from landfill to wastewater treatment plant and back to the landfill."

Trying to treat the biosolids before disposal is a very expensive prospect, Scott said. The best practice would be to prevent the problem of plastic and PFAS pollution further upstream, he said.

"It's time to tell people to start moving away from these things, stop producing these things," Scott said. "Let's turn them off at the tap before this gets any worse."

This research was funded by the Hazardous Waste Research Fund, which is administered by the ISTC, a part of the Prairie Research Institute at the U. of I.
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Building roots in glass, a bio-inspired approach to creating 3D microvascular networks using plants and fungi | ScienceDaily
Microfluidic technology has become increasingly important in many scientific fields such as regenerative medicine, microelectronics, and environmental science. However, conventional microfabrication techniques face limitations in scale and in the construction of complex networks. These hurdles are compounded when it comes to building more intricate 3D microfluidic networks.


						
Now, researchers from Kyushu University have developed a new and convenient technique for building such complex 3D microfluidic networks. Their tool? Plants and fungi. The team developed a 'soil' medium using nanoparticles of glass (silica) and a cellulose based binding agent, then allowed plants and fungi to grow roots into it. After the plants were removed, the glass was left with a complex 3D microfluidic network of micrometer-sized hollow holes where the roots once were.

The new method can also be utilized for observing and preserving 3D biological structures that are typically difficult to study in soil, opening new opportunities for research in plant and fungal biology. Their findings were published in the journal Scientific Reports.

"The primary motivation for this research was to overcome the limitations of conventional microfabrication techniques in creating complex 3D microfluidic structures. The focus of our lab is biomimetics, where we try to solve engineering problems by looking to nature and artificially replicating such structures," explains Professor Fujio Tsumori of Kyushu University's Faculty of Engineering, who led the study. "And what better example of microfluidics in nature than plant roots and fungal hyphae? So, we set out to develop a method that could harness the natural growth patterns of these organisms and create optimized microfluidic networks."

The researchers began by developing a 'soil' like mix for plants to grow in, but instead of dirt, they combined growth medium with glass nanoparticles smaller than 1 mm in diameter with hydroxypropyl methyl cellulose as a binding agent. They then seeded this 'soil' mixture and waited for the plants to take root. After confirming successful plant growth, the 'soil' was baked leaving only the glass with root cavities.

"The process is called sintering, which aggregates fine particles together into a more solid state. It is similar to powder metallurgy in the manufacturing of ceramics," continues Tsumori. "In this case it is the plant that does the molding."

Their method was able to replicate the intricate biological structures of a plant's main roots which can be up to 150 mm in diameter, and all the way down to it root hairs which can be about 8 mm in diameter. Tests with other organisms showed that the method can even replicate the root structure of fungi, called hyphae.

"Hyphae are even thinner and can be as small as 1-2 mm in diameter. That's thinner than a single strand of spider silk," says Tsumori.

The team hopes that their new bio-inspired microfluidic fabrication technique could be used in various fields of science and engineering, potentially leading to more efficient microreactors, advanced heat exchangers, and innovative tissue engineering scaffolds.

"In the biological sciences, this technique provides a unique tool for studying the intricate 3D structures of plant roots and fungal networks, which can advance our understanding of soil ecosystems," concludes Tsumori. "By bridging biological systems and engineering, our research has the potential to pave the way for new technologies and scientific discoveries."




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2024/11/241119132607.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Artificial intelligence can be used to predict river discharge and warn of potential flooding | ScienceDaily
As recent flooding in Spain and elsewhere revealed, every minute of warning given to people ahead of a possible flood can save lives and property. A new paper in the journal Hydrology may help authorities improve flood evacuation protocols with help from a machine-learning model developed by Concordia researchers.


						
PhD candidate Mohamed Almetwally Ahmed and Samuel Li, professor and chair of the Department of Building, Civil and Environmental Engineering, created a method that uses artificial intelligence to more accurately predict short-term river discharge.

Using historical data and a novel set of weather-based predictors, the authors based their research on measuring advection -- the rate of water movement -- between two hydrometric stations on the Ottawa River. A test case was created using two stations roughly 30 kilometres apart. The downstream station had been deactivated for many years and the upstream station was still active.

Historical data collected over decades by the Government of Canada was supplemented by data on rainfall, temperature and humidity levels, among other parameters. Once input into the machine-learning model, these parameters provided reliable estimates on daily discharge and gave real-time data on how much water was moving through a particular cross-section in the river.

"Sub-diurnal forecasting, meaning less than 24 hours, is mainly used for evacuation. This method gives us more accurate forecast probabilities compared to those that make predictions daily or over multiple days," Ahmed says. "These are all based on probabilities, and the probability increases as the forecasting time decreases."

A transparent and transferrable model

The researchers built on an existing type of algorithm called group method of data handling. This method constructs predictive models by sorting and combining data into groups, where they are computed in different combinations repeatedly until the best and most reliable data combination is identified.




"In this method, we use nine predictors: seven weather parameters and the historical data from the two hydroelectric stations. The model ranks and re-sorts these parameters to create multiple combinations until it makes a digital selection of predictors. It is important to note that it does not necessarily use all the predictors or weigh them equally. It uses the ones that prove to be the most accurate," Ahmed explains.

The model changes depending on time frame. One that predicts discharge 12 hours ahead will be different than one that predicts eight, nine or 10 hours ahead.

The model also changes from river to river. To test it, Ahmed conducted additional calculations on data taken from the Boise and Missouri rivers in the United States.

"As this technique matures, we think we will be able to run it in an operational kind of way, where people will be able to check river discharge estimates on their phones, just like they do a weather forecast," Li says. "Instead of giving them the estimates for temperatures or rainfall at some point in the future, we can give them the water levels."

To Ahmed, who is pursuing his studies in flood evacuation preparedness, this model is only one tool he hopes authorities can use ahead of disastrous flooding.

"I want them to use this data as an input for their models for flood-prone areas," he says. "With this tool, we can help them predict which roads will be available for evacuation, which would give the local transportation system real-time action plans that can save lives and property."




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2024/11/241119132600.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Will agricultural weeds finally claim the upper hand in a changing climate? | ScienceDaily
A few years back, a group of weed scientists showed that soil-applied herbicides are less effective against agricultural weeds in the context of our changing climate. Now, the same research group, led by the USDA Agricultural Research Service and the University of Illinois Urbana-Champaign, has shown the same is true of post-emergence (POST) herbicides.


						
Mining a 30-year database from 16 Extension weed science programs (including Illinois Extension) across the U.S. Corn Belt, the researchers found variable weather significantly reduces the effectiveness of three leading POST herbicides against major weeds affecting corn and soybean. And if farmers can't adequately control weeds with PRE or POST herbicides, corn and soybean yields -- and global food security -- will suffer.

"Weather doesn't just matter in the hours after POST application, as other studies have shown. Our analysis showed air temperature and precipitation were linked with herbicide effectiveness days before and after application for the products and weeds we studied," said Chris Landau, postdoctoral researcher for USDA-ARS and first author on the paper. "With the sheer amount of data we analyzed -- thousands and thousands of data points, including a broad range of weather conditions over 30 years -- we were able to characterize the effects of weather on POST herbicide efficacy on a much broader range of environments than previous studies."

The analysis showed average air temperatures below 66 or above 77 degrees Fahrenheit made fomesafen, glyphosate, and mesotrione -- representing three herbicide sites of action -- less effective on waterhemp, giant foxtail, and morning-glory species. The historical dataset couldn't explain why weeds were less responsive to the herbicides under these conditions, but other studies provide clues.

"If it's excessively warm before application -- and water is not limiting -- weed growth speeds up, resulting in larger plants that may have a better chance of surviving the herbicide," said co-author Marty Williams, an ecologist with USDA-ARS and affiliate professor in the Department of Crop Sciences, part of the College of Agricultural, Consumer and Environmental Sciences at Illinois. "Likewise, a hot period after application could supercharge plant metabolism and neutralize the herbicide faster, rendering it less effective."

Cold temperatures have essentially the opposite effect, slowing metabolism and movement of herbicides within the plant and rendering them less effective.

Herbicide applicators don't just need to pay attention to air temperature, however. The analysis found precipitation patterns -- particularly dry conditions in the 10 days before application or wet conditions 10 days after application -- also affected herbicide effectiveness.




Again, Landau points to previous research to explain why dry or rainy conditions might prime weeds to be less responsive to herbicides. For example, drought prompts plants to thicken the waxy cuticle layer on leaf surfaces. That helps plants avoid water loss, but it also makes it harder for foliar-applied herbicides to get in. Wet conditions could not only wash herbicides off leaf surfaces in the hours after application; excess precipitation in the days after application could trigger stress responses, leading to slower growth and reduced movement of herbicides to target sites within the plant.

"Farmers are already dealing with serious challenges due to climate change, such as spring flooding and summer droughts. When you consider that the tools used to combat weeds are also affected by these weather patterns, farming becomes that much more difficult," Williams said.

While much of the analysis focused on the effects of single herbicides, the team also analyzed the combination of glyphosate and fomesafen. Weed control was more robust with the combined application across variable weather conditions, but the researchers warn that POST combinations alone won't guarantee full control. Landau recommends layering in effective soil-applied residual herbicides and non-chemical tactics to provide more consistent weed control.

Williams adds that weed science as a discipline needs to invest in new tools.

"Collectively, weeds are adapting quicker than our ways to manage them. Climate change appears poised to put this evolution on a faster track," he said. "We hope it's possible to get ahead of the issue of failing weed control on the research and development side, because the cost of waiting until everything fails could be painful."
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How cells habituate | ScienceDaily
A dog learns to sit on command, a person hears and eventually tunes out the hum of a washing machine while reading ... The capacity to learn and adapt is central to evolution and, indeed, survival.


						
Habituation -- adaptation's less-glamorous sibling -- involves the lessening response to a stimulus after repeated exposure. Think the need for a third espresso to maintain the same level of concentration you once achieved with a single shot.

Up until recently, habituation -- a simple form of learning -- was deemed the exclusive domain of complex organisms with brains and nervous systems, such as worms, insects, birds, and mammals.

But a new study, published Nov. 19 in Current Biology, offers compelling evidence that even tiny single-cell creatures such as ciliates and amoebae, as well as the cells in our own bodies, could exhibit habituation akin to that seen in more complex organisms with brains.

The work, led by scientists at Harvard Medical School and the Centre for Genomic Regulation (CRG) in Barcelona, suggests that single cells are capable of behaviors more complex than currently appreciated.

"This finding opens up an exciting new mystery for us: How do cells without brains manage something so complex?" said study senior author Jeremy Gunawardena, associate professor of systems biology in the Blavatnik Institute at HMS. He co-led the study with Rosa Martinez Corral, a former post-doctoral researcher in his lab who now leads a research group in systems and synthetic biology at CRG.

The results add to a small but growing body of work on this subject. Earlier work led by Gunawardena found that a single-cell ciliate showed avoidance behavior, not unlike the actions observed in animals that encounter unpleasant stimuli.




What the researchers discovered

Instead of studying cells in a lab dish, the scientists used advanced computer modeling to analyze how molecular networks inside ciliate and mammalian cells respond to different patterns of stimulation. They found four networks that exhibit hallmarks of habituation present in animal brains.

These networks shared a common feature: Each molecular network had two forms of "memory" storage that captured information learned from the environment. One memory decayed much faster than the other -- a form of memory loss necessary for habituation, the researchers noted. This finding suggests that single cells process and remember information over different time spans.

Implications 

Studying habituation in single cells could help propel understanding of how learning in general works, the researchers said. The findings also cast the humble single-cell creatures in a new, more tantalizing light: They are not merely molecular machines packed in microscopic bodies, but they are also agents that can learn.

But what about more practical applications?




The researchers caution that these remain purely speculative for now. Yet one daring idea would be to apply the concept of habituation to the relationship between cancer and immunity.

Tumors are notoriously good evaders of immune surveillance because they trick immune cells into viewing them as innocent bystanders. In other words, the immune cells responsible for recognizing cancer may get somehow habituated to the presence of a cancer cell -- the immune cell gets used to the stimulus and no longer responds to it.

"It's akin to delusion. If we knew how these false perceptions get encoded in immune cells, we may be able to re-engineer them so that immune cells begin to perceive their environments correctly, the tumor becomes visible as malign, and they get to work," Gunawardena said.

"It is a fantasy right now, but it is a direction I would love to explore down the road."
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Improving hurricane modeling with physics-informed machine learning | ScienceDaily
Hurricanes, or tropical cyclones, can be devastating natural disasters, leveling entire cities and claiming hundreds or thousands of lives. A key aspect of their destructive potential is their unpredictability. Hurricanes are complex weather phenomena, and how strong one will be or where it will make landfall is difficult to estimate.


						
In a paper published this week in Physics of Fluids, by AIP Publishing, a pair of researchers from the City University of Hong Kong employed machine learning to more accurately model the boundary layer wind field of tropical cyclones.

In atmospheric science, the boundary layer of the atmosphere is the region closest to the Earth's surface.

"We human beings are living in this boundary layer, so understanding and accurately modeling it is essential for storm forecasting and hazard preparedness," said author Qiusheng Li.

However, because air in the boundary layer interacts with land, the ocean, and everything else at surface level, modeling it is especially challenging. Conventional approaches to storm forecasting involve large numerical simulations run on supercomputers incorporating mountains of observational data, and they still often result in inaccurate or incomplete predictions.

In contrast, the author's machine learning algorithm is equipped with atmospheric physics equations that can produce more accurate results faster and with less data.

"Unlike traditional numerical models, our model employs an advanced physics-informed machine learning framework," said author Feng Hu. "Only a small amount of real data is required by our model to capture the complex behavior of the wind field of tropical cyclones. The model's flexibility and ability to integrate sparse observational data result in more accurate and realistic reconstructions."

Being able to reconstruct a tropical cyclone's wind field provides valuable data that experts can use to determine how severe the storm will be.




"The wind field of a tropical cyclone contains the information of the storm's intensity, structure, and potential impact on coastal regions," said Li.

With a more detailed picture of what that wind field looks like, disaster authorities can better prepare for storms before they make landfall.

"With more frequent and intense hurricanes due to climate change, our model could significantly improve the accuracy of wind field predictions," said Hu. "This advancement can help refine weather forecasts and risk assessments, providing timely warnings and enhancing the resilience of coastal communities and infrastructure. "

The authors are planning to continue to develop their model and employ it to study different types of storms.

"We are planning to incorporate more observational data sources and improve the model's capability to handle the time evolution of winds," said Hu. "Expanding the application to more storm events across the world and integrating the model into real-time forecasting systems is also planned to enhance its utility for weather prediction and risk management."
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Sliding seeds can provide insight into devastating landslides and rock avalanches | ScienceDaily
Champatis, the seeds of the Lapsi tree, are valued in Nepal for their medical, economic, social, and cultural significance. They are also popular among children as simple playthings. But for a group of physicists, these unique seeds -- and the way they bounce and roll down slopes -- could help them better understand landslides and avalanches, leading to research that could save lives.


						
In a study published this week in Physics of Fluids, by AIP Publishing, a team at the Technical University of Munich, the Kathmandu Institute of Complex Flows, and Tribhuvan University studied how Champatis roll and bounce down inclines. They suggested these seeds could serve as an analogue in the study of geological flow, particularly in a region prone to landslides and avalanches.

The Champati has a very complex structure. The wide head and narrow oval tail create a slope for each grain, leading to spin and rolling motion when sliding down slopes. This creates interesting dynamics that drew the attention of the research team.

"We are primarily interested in the scientific question of the dynamics and deposition of Champati slide: how it flows, where it goes, how far, and with what force," said author Shiva Pudasaini from Kathmandu.

The authors released a heap of the seeds down an inclined plane while a camera recorded their descent to analyze their speed and the dynamics of their movement. The unique physical and geometrical properties of the supergrain led to previously unobserved dynamics as they slid down slopes. The team's findings showed a unique property: The grains start to spread out slowly, then decrease quickly as they move downstream, akin to rock avalanches.

"Soon after the mass hits the ground, the behavior is unprecedented and appears to be highly unpredictable," Pudasaini said.

This research may provide valuable insights into geological flows, including hyperspreading of rock avalanches, and could contribute to resolving challenges in this area. Additionally, findings may have significant implications for industrial process engineering.

Currently, the advanced mechanical, geotechnical, and imaging technologies needed for further study of the Champati seeds are not fully available in Kathmandu. To address this, the research team is expanding their measurement facilities and collaborating with well-equipped research institutions abroad.

However, while the initial results offer promising insights into fragmented rock avalanches, further investigation into the structural, mechanical, and dynamic properties of these grains is essential to fully understand their relevance to earth science and engineering.
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Eradivir's EV25 therapeutic reduces advanced-stage influenza viral loads faster, more thoroughly in preclinical studies than current therapies | ScienceDaily
Eradivir, a preclinical biotech company, has developed a patent-pending antiviral therapeutic that reduces lung viral loads of advanced-stage influenza in preclinical studies quicker and more effectively than currently available therapies.


						
A single intranasal dose of EV25, a bispecific small molecule developed by Eradivir, acts faster than the current standard of care, eliminating the detectable virus within 24 hours. EV25 also has a window of efficacy of 96 hours postinfection, which is broader than the current standard of care.

A research paper titled "Targeted recruitment of immune effector cells for rapid eradication of influenza virus infections" has been published in the peer-reviewed Proceedings of the National Academy of Sciences.

EV25 was built on a platform created by Philip Low, the Presidential Scholar for Drug Discovery and the Ralph C. Corley Distinguished Professor of Chemistry in Purdue University's College of Science. He is part of Purdue's One Health initiative and on the faculty of the Purdue Institute for Drug Discovery and the Purdue Institute for Cancer Research. Low is Eradivir's chief scientific officer and on its board of directors.

He disclosed the immunological innovations to the Purdue Innovates Office of Technology Commercialization, which has applied for patents to protect the intellectual property. OTC licensed the innovations to Eradivir for further development and commercialization.

Serious threats posed by influenza

Imrul Shahriar, a scientist at Eradivir, said the influenza virus remains a serious health threat for multiple reasons. One is that current FDA-approved drugs are only effective when administered early during an influenza infection, but they are less effective when administered in later stages of the disease.




"This emphasizes the need for a therapy that can treat more severe infection," he said. "Familiarity with influenza may mollify public concerns about its risk, but infections still cause tens of millions of illnesses and medical visits annually in the United States, hundreds of thousands of hospitalizations, and tens of thousands of deaths."

Other reasons influenza remains a serious health problem are:
    	Only 50% of people in the U.S. get vaccinated, and the effectiveness of current vaccines ranges from only 19% to 60%.
    	Current therapies are less effective against some strains of the flu as they mutate.
    	Pandemic strains of the flu like the current H5N1 avian strain may mutate enough to be transmitted from animals to people and eventually from people to people. They are now being transmitted to dairy cattle that, in turn, are infecting people.

Developing and testing EV25

Shahriar, who recently earned his PhD in Low's laboratory, said EV25 reduces viral loads of advanced-stage influenza in two ways.

"It binds and inhibits viral neuraminidase expressed on both free virus particles and virus-infected cells," he said. "It also recruits naturally occurring antibodies to fight the virus."

Shahriar said tests showed EV25 lowered secretions of pro-inflammatory markers and protected against virus-induced damage to lungs better than current therapies.




"As a result, we believe that combining an immunotherapy with a chemotherapy in a single pharmacological agent constitutes a promising new approach for treating the more challenging forms of influenza virus infection," he said.

Next development steps

Recently EV25 was approved by the European and Belgian regulatory agencies to be used in a Phase 1 human trial that will conclude early next year. Shortly following the Phase 1 trial, a Phase 2a trial will be conducted to further establish the safety and begin to define the efficacy of EV25. Data from the Phase 2a will be available in July 2025.

Eradivir at OPTIONS XII

Jeffery Nielsen, vice president for research and development at Eradivir, presented information on two Eradivir drug compounds during OPTIONS XII, a global scientific conference focused on influenza held Sept. 29-Oct. 2 in Brisbane, Australia.

The poster presentation "Ligand-Targeted Immunotherapy for the Rapid Clearance of Influenza Infections" disclosed data about EV25. It won the Best in Clinical Science and Vaccinology award at the conference.

The oral presentation "Novel Ligand-Targeted Immunotherapy for the Treatment of Human Respiratory Syncytial Virus (RSV)" disclosed data about Eradivir's small-molecule therapy to treat human RSV infections in all age groups.

Both EV25 and the RSV therapeutic are built on the BAiT platform, or Bispecific Antigenic immunoTherapy, developed at Purdue.

"It was tremendous that presentations about both therapeutics were accepted at OPTIONS XII, the premier conference on influenza and respiratory viruses," Nielsen said. "EV25 is a game changer in how effective it is compared to existing therapeutics in preclinical models. The RSV drug is another game changer because it rapidly clears out infection in preclinical models; there are currently no therapies to treat a person who has been infected with RSV."
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Bioeconomy in Colombia: The race to save Colombia's vital shellfish | ScienceDaily
Along Colombia's Pacific coast, a small shellfish called piangua has been a crucial part of local communities for generations. This humble mollusk is a vital source of income and nutrition for many coastal residents. As a regional resource that can be sustainably utilized, it represents a bioeconomy opportunity and is an example for other regions. But now, scientists are raising the alarm about its future.


						
A new study reveals that piangua populations are showing concerning signs of decline, largely due to overharvesting. Researchers used cutting-edge DNA analysis to examine these shellfish in two key locations along Colombia's Pacific coast, providing the first detailed genetic profile of these important creatures.

The findings paint a worrying picture. "While piangua populations have been stable for over 100,000 years, recent decades of intensive harvesting have taken their toll," explained Silvia Restrepo, president of the Boyce Thompson Institute and lead author of the study.

The numbers are striking. Piangua exports from Colombia skyrocketed from just 100 tons per year in 1980 to over 3,000 tons by 2004. In some areas, like Bahia Malaga, the population has plunged by 60%. This dramatic increase in harvesting has forced the piangua onto Colombia's endangered species list.

"We discovered that the piangua are experiencing a significant loss of genetic diversity," said Restrepo. "This is evidenced by a high level of inbreeding and a reduction in heterozygosity."

Why is genetic diversity so important? Imagine the gene pool of a species as a deck of cards. Each card represents different genetic traits that help the species survive various challenges -- disease resistance, temperature tolerance, or the ability to find food. When overharvesting reduces the population, it's like removing cards from the deck. With fewer "cards" in play, the species becomes less equipped to handle new threats.

The study, recently published in Scientific Reports, also revealed something unexpected. Despite living in connected coastal waters, piangua populations in different areas maintain subtle genetic variations. This suggests that local populations might have special adaptations to their specific environments, making it even more crucial to protect them all.




This research has real-world implications for conservation. Equipped with this new genetic information, scientists, the Colombian government, and local communities can work together to develop better protection strategies. These might include creating protected areas, establishing sustainable harvesting quotas, or implementing restoration programs.

The study marks a significant milestone as the first genetic investigation of piangua in Colombia, complete with the first detailed mapping of its genome. This genetic blueprint will be an invaluable tool for future conservation efforts.

The message is clear for the communities along Colombia's Pacific coast: without immediate action to protect these vital shellfish, they risk losing not just an important food source, but a crucial part of their cultural and economic heritage. The race is on to save the piangua while there is still time.

This research was funded by the Ministerio de Ciencia, Tecnologia e Innovacion (MinCiencias) of Colombia.
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Researchers use biophysics to design new vaccines against RSV and related respiratory viruses | ScienceDaily
In most people, the lung-infecting pathogens known as respiratory syncytial virus (RSV) and human metapneumovirus (hMPV) trigger mild cold-like symptoms. But in infants and seniors, these viruses can cause severe pneumonia and even death.


						
Vaccines against both viruses, however, have been difficult to design. Now, Scripps Research scientists have analyzed the structure and stability of a critical RSV and hMPV protein to better design vaccines that target it. Their research, published in Nature Communicationson November 16, 2024, points toward RSV vaccines that may be more effective than existing ones, as well as a vaccine against hMPV, for which there are no commercially available options.

"Creating a combination vaccine for these viruses could significantly reduce viral hospitalizations for both babies and the elderly," says study senior author Jiang Zhu, PhD, an associate professor in the Department of Integrative Structural and Computational Biology at Scripps Research. "This could alleviate the overall health burden during flu season, which is also when most RSV and hMPV cases occur."

Scientists have long attempted to create vaccines that coax the immune system into recognizing the fusion (F) proteins present on the surfaces of RSV, hMPV and related viruses. These proteins play a key role in letting the viruses infect human cells. However, the F protein has a delicate structure that changes rapidly from a "pre-fusion" form to a "post-fusion" form when the viruses fuse with cells. Ideally, a vaccine would teach the immune system to recognize the closed pre-fusion F protein so it could stop infection.

"The problem is that this pre-fusion structure is so fragile and volatile," says Zhu. "If you change the environment even a tiny bit, the protein is like a transformer that suddenly flips from a car into a robot."

This means that scientists cannot simply use an isolated pre-fusion F protein as a vaccine -- its structure would change too quickly for the immune system to react. And a vaccine targeting the post-fusion version of the protein wouldn't teach the immune system to attack the virus before it has a chance to infect the body.

Zhu, who has a background in biophysics and has recently designed new vaccines for viruses including HIV, SARS-CoV-2 and hepatitis C, thought that if he could understand the precise mechanism of why the pre-fusion F protein was so unstable, especially why it is so easy to open, he could make a more stable form -- and, in turn, a better vaccine.




Zhu and his research team first analyzed the F proteins used in development of four existing RSV vaccines -- the commercially available Arexvy, mResvia and Abrysvo, and an experimental vaccine that has reached phase 3 trials. They discovered that some of the pre-fusion F proteins appeared to be unstable and sometimes converted to an open form, or even less desirable, a post-fusion form. A detailed structural analysis revealed an "acidic patch" sitting at the center of the pre-fusion structure with three positively charged molecules repelling each other, ready to push open the RSV F protein at the slightest perturbation, like a spring-loaded transformer.

"This is an incredible trait for a virus to acquire during evolution to control the movement of its key protein," says Zhu. "Luckily, it's also something we can overcome, either with brute force or, better, with a smart mutation directly tackling the source of the problem, the acidic patch."

Zhu reengineered the RSV F protein by changing a pair of molecules at its center, turning the outward repelling force into an attracting one. Then, his team showed that this new F protein was both more stable in the lab and successfully worked to vaccinate mice against RSV.

"This suggests that we might be able to take a similar approach for other viral F proteins," says Zhu. "At the very least, we can look for similar repulsive patches in their structure as we design vaccines."

In the hMPV F protein, Zhu didn't find the same patch of repellant molecules -- instead, he used a strong chemical bond as a "brute force" solution to hold the protein together. Once again, the modified protein was stable enough to remain intact as a vaccine.

In future studies, Zhu plans to develop an experimental vaccine using a self-assembling protein nanoparticle (SApNP) platform reported in his recent work to deliver the RSV and hMPV F proteins to the human body. "That would be our next-generation RSV/hMPV combo vaccine," says Zhu.

 is work was supported by funding from Uvax Bio. Uvax Bio, a spin-off vaccine company from Scripps Research, employs proprietary platform technology invented in Zhu's lab to develop and commercialize prophylactic vaccines for various infectious diseases.
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Modeling and analysis reveals technological, environmental challenges to increasing water recovery from desalination | ScienceDaily
Climate change is making water scarcer. A promising method to combat this problem is desalination technology because it can tap seawater. Though desalination has potential, it also brings risks with environmental impact, cost, and accessibility. Zero liquid discharge (ZLD) technology aims to increase water recovery from desalination by squeezing more water out of desalination brine. ZLD can help reduce water scarcity and waste from desalination plants, but comes at increased costs and, potentially, increased environmental effects from desalination.


						
In a new analysis by a team led by Northwestern Engineering's Jennifer Dunn that uses a novel optimization model, researchers concluded that while incorporating ZLD into desalination plants is a valuable way to fight future water scarcity. The process, however, poses notable tradeoffs when it comes to energy use, disposal of water that has salt, and cost for low-income areas.

In desalination, seawater is filtered through a membrane that removes salts, leaving fresh water and a salty brine. ZLD can increase water recovery from this brine and reduce its volume, leading to more manageable desalination waste streams. While desalination facilities are abundant in countries like Israel, Australia, and Saudi Arabia where water scarcity is acute, the energy required to desalinate water at scale presents a significant environmental hurdle.

Due to the pressure needed to push water through membranes, high energy demand is a considerable obstacle to desalination and ZLD. This demand presents a perplexing cycle -- energy production often requires water, and water production from desalination now requires significant energy.

"The big challenge is that you need a lot of energy to desalinate water and increase water production using zero liquid discharge," Dunn said. "That energy comes at a high environmental cost, especially if fossil fuels are the primary energy source. Renewable energy is being investigated as a cleaner power source, but these options are still limited, depending on location and available infrastructure."

Dunn is a professor of chemical and biological engineering at the McCormick School of Engineering. She reported her findings in the paper "Analysis of Energy, Water, Land and Cost Implications of Zero and Minimal Liquid Discharge Desalination Technologies," published November 18 in the journal Nature Water. Dunn directs the Center for Engineering Sustainability and Resilience and is the associate director of the Northwestern-Argonne Institute of Science and Engineering.

In the paper, Dunn and her colleagues evaluated methods to make ZLD more efficient. They did this by using a new optimization model that aids in the design of desalination treatment trains (multiple technologies that work together), including seven different options for treatment trains. This required extensive research on each technology included in an overall process train (series of steps that result in zero liquid discharge). The model, WaterTap, is funded by the US Department of Energy and is led by the National Alliance for Water Innovation.




"ZLD and minimal liquid discharge processes give you more water, which can be crucial in water-scarce areas, but you're increasing the energy and costs," Dunn said. "In each plant, decisions need to be made based on the specific location and the resources available. It's all about trade-offs."

Brine disposal also poses an environmental issue. Coastal desalination plants often pump the brine back into the ocean. However, the long-term effects of that practice are not yet known. A concern is that brine has more saline than seawater, giving it the potential to disrupt marine life in sensitive areas.

Dunn emphasized that monitoring brine disposal will be essential as desalination becomes more widespread.

"There's not enough data on the effects of high-salinity brine on marine ecosystems," Dunn said. "In some areas, the damage may be minimal, but in others, it could be disruptive. We're working to fill those gaps."

Desalination is costly, presenting problems for low-income regions that have the biggest issues with water access. Desalination plants are expensive to build, operate, and maintain, and require large amounts of energy. Some countries do provide subsidies for desalinated water; unfortunately, they can be insufficient.

"Desalination can't be the only solution," Dunn said. "In some areas, it's essential, but it must be part of a broader water management strategy."

Dunn pointed out that several countries are taking a "multi-faceted" approach to address a lack of water by combining desalination with methods such as water recycling, rainwater harvesting, and conservation measures. That mix of techniques has obvious advantages, better preparing communities for unpredictable resources and increasing demand.

"Desalination is crucial in certain regions, but it can't be the only answer to water scarcity," Dunn said. "To make real progress, we need to look at it as one piece of a broader, more sustainable water management strategy that's adapted to the unique needs and constraints of each area."
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Revealing the hidden costs of what we eat | ScienceDaily
Shifting our diets to be more sustainable can be a powerful way for each of us to address both climate change and global food insecurity, however making such adjustments at the large scales necessary to make a difference globally can be a delicate matter.


						
"Changes in food demand in one part of the world can have cascading environmental and human welfare implications for people around the world)," said Joe DeCesaro, data analyst at UC Santa Barbara's National Center for Ecological Analysis & Synthesis (NCEAS).

Despite the seemingly daunting complexity of the global food system, to ensure a healthy population and planet, global diet shifts are required. To remove some of the uncertainty surrounding such an ambitious yet necessary endeavor, DeCesaro and an international collaboration of researchers set out to understand where and how these environmental pressures might occur within hypothetical global shifts to each of four types of diets: Indian, Mediterranean, EAT-Lancet (largely plant-based, "flexitarian") and average government-recommended food-based dietary guidelines (FBDGs). The most beneficial of the four? The Indian diet, with an estimated 20.9% reduction in food production-based global environmental pressure. The least beneficial of the selected diets? FBDGs, with a potential 35.2% global increase in environmental pressure.

The researchers' study is published in the journal Environmental Research Letters.

Following food flow

The global food system is one of the largest drivers of environmental change, according to the study, contributing to about a third of global greenhouse gas emissions and using more than 70% of freshwater resources, on top of degrading and disturbing land for agriculture and contributing the majority of nutrient pollution in waterways and coastal waters. For these reasons, moving toward a more sustainable diet -- one that leans away from resource-intensive foods like red meat, for instance -- can ease the pressure on the environment, with the added benefit of being healthier, especially when the diet also involves cutting back on refined sugars and starches and increasing nutrient-dense foods such like vegetables and legumes.

But that's just part of the solution, according to the researchers.




"We wanted to know who would actually be feeling the change from the food production if these shifts occur," said Ben Halpern, NCEAS director and a coauthor on the study. What has not been well understood is how environmental pressures may move, or if new ones might be generated by a large-scale shift in diet, especially given that food is often produced in one part of the world and eaten in another part of the world.

"The research was motivated originally by the question: Who's consumption is generating the pressures of food production that are being felt by people and places around the world?" DeCesaro said. "Are poorer countries paying the environmental price of producing higher pressure foods that are being eaten by richer countries or vice versa? Our methods allow us to track changes in the environmental pressures from the producer to the consumer, and vice versa, in a standardized format across four pressures. Our work is quite novel in this space."

Using available data on a variety of factors, including countries' average diets, trade flow and the global environmental pressures of food production, the researchers were able to map to a high degree of precision the changes in environmental pressure that would occur with a global shift to each of four types of diets, the mostly vegetarian Indian diet, the plant-forward Mediterranean and EAT-Lancet diets, and average government-recommended dietary guidelines.

"We felt these four diet scenarios gave us a good variation of diet types from low meat to higher quantities of meat and dairy while also maintaining cultural relevance," noted DeCesaro. "The Indian and FBDGs being directly from government recommendations, the Mediterranean being widely discussed for its health benefits, and the EAT-Lancet diet being developed by subject matter experts."

The researchers found that shifts to three of the four diets examined -- all except the FBDGs -- resulted in reductions in global cumulative pressure. The Indian diet in particular performed the best out of the sustainable popular diets largely due to the difference in red meat consumption -- the Indian diet recommends no red meat while the FBDGs typically recommend more red meat than countries already consume.

Meanwhile, global reductions in pressure, according to the study, would come mostly from dietary shifts in higher-income countries.




"Higher-income countries' average current diets have higher consumption quantities of most food categories than the recommended quantities in our diet scenarios," DeCesaro said. "Essentially, these countries are over-consuming, compared to the recommendations of the diet scenarios, while lower-income countries are, on average, under-consuming in these categories."

Additionally, should the world shift toward more sustainable, plant-forward diets, lower-income countries would see an increase to their food-production related environmental pressures, DeCesaro said, "but that is mainly due to the diet scenarios meeting more of their daily needs." To ensure the goals of food security and equitable access to adequate nutrition for these countries, the authors call for support from wealthier countries via access to imports of efficiently produced foods, economic development where it can improve dietary health and reduce environmental pressures of food production, and through innovation and knowledge sharing of efficient and environmental food production practices.

"Sharing sustainable agricultural practices will help reduce any increases in pressures seen from diet shifts," DeCesaro said. Continuing in this vein, the researchers are currently working to directly analyze current food trade patterns and the subsequent environmental pressures traded with it, with no diet shifts.

"A big message from our work," summarized Halpern, "is that the decisions we make about what we eat are important for reducing our environmental footprint, but other people may pay the price for those decisions."
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American soil losing more nutrients for crops due to heavier rainstorms | ScienceDaily
Phosphorus, a nutrient in soil essential for sustaining most forms of life, is increasingly disappearing from land as it is washed into waterways throughout the United States, according to a new study led by researchers at Penn State.


						
The study, published today (Nov. 18) in the Proceedings of the National Academy of Sciences, analyzed data from 430 rivers across the U.S. and found that phosphorus loss from agricultural lands has increased over the past four decades, despite efforts to reduce it. This loss of phosphorus can potentially lead to decreased crop yields, which could drive up the cost of food, the researchers explained.

"We've seen from recent weather events that water quantity, the amount of water that storms and waterways carry, can lead to dangerous flooding and mudslides," said Li Li, professor of civil and environmental engineering at Penn State and corresponding author on the study. "What we wanted to understand is what happens to the land when these storms pull the subsurface of the soil into rivers and streams. What we found is an alarming loss of this finite element that lets soil sustain life."

Phosphorus plays an essential role in various biological processes, like creating DNA structure and facilitating the energy transfer between cells, Li explained. But unlike nitrogen, another critical soil nutrient, phosphorus is a non-renewable resource with limited geological deposits, meaning that once it moves from land to water, it can't get back into the land.

"This is a problem for many reasons," Li said. "When it's lost from farmland, it can reduce crop yields, potentially leading to higher food prices. Then, when phosphorus enters our waterways, it can cause harmful algal blooms that can make water unsafe for swimming and fishing -- and can even reduce oxygen levels in water and kill fish and other aquatic life. It also makes it more expensive to treat drinking water, which means higher water bills for all of us."

The study used a sophisticated deep learning model to analyze four decades of data, from 1980 to 2019, from 430 rivers throughout the contiguous United States. It revealed that while 60% of the rivers studied showed declining levels of phosphorus, the overall amount of phosphorus flowing into rivers has increased. Agricultural areas are the biggest contributors to the problem, with phosphorus levels increasing in most rivers near agricultural areas, even as they decline in rivers near urban areas.

"This suggests that efforts to control phosphorus pollution from sources like agricultural runoff are not as effective as we thought," Li said. "But declining levels of phosphorus, particularly in rivers flowing through urban areas, suggests that efforts to control phosphorus pollution from point sources such as wastewater treatment plants are working."

Despite these targeted efforts, Li said the overall increased amount of phosphorus flowing into rivers is due to the increased frequency of extreme weather events that lead to heavier rainfall and higher river flows -- with that increased flow comes more phosphorus.




"This means that even though we're doing a better job at limiting phosphorus pollution from urban areas, the problem is getting worse overall, due to factors largely beyond the control of just one region," Li said. "This is a problem that is tied to climate change."

Going forward, the study's authors said phosphorus pollution from agriculture needs better prevention and mitigation, which will be a challenge, especially as wetter storms drive increased rainfall and river flows. They said that this will likely require a combination of new technologies and changes to farming practices.

One such technology was invented at Penn State and is currently garnering support from the agricultural technology sector to address the problem at scale. Hunter Swisher, a 2016 Penn State alumnus, is the founder and chief executive officer of Phospholutions, a fertilizer formulated to increase phosphorus efficiency in the soil.

He developed the company's technology during his undergraduate studies in plant sciences at Penn State. The company recently announced the results of a study proving that the product reduces runoff potential by 78% compared to conventional phosphorus fertilizers. Phospholutions is actively commercializing throughout the Americas, Europe and India.

"We are advocating for more innovation, more creativity and more urgency," Li said. "The connection between water and land is essential and that balance is growing increasingly fragile."

Other Penn State authors are Wei Zhi, former assistant research professor of civil and environmental engineering at Penn State and currently a professor in Hohai University in China; Jiangtao Liu, a doctoral student in civil and environmental engineering; Elizabeth Boyer, professor of environmental science; Chaopeng Shen, professor of water resources engineering; and Xiaofeng Liu, associate professor of civil engineering. Other authors are Hubert Baniecki of University of Warsaw in Poland and Gary Shenk of the United States Geological Survey.

This work was supported by the Barry and Shirley Isett Professorship at Penn State, the High Performance Computing Platform of Hohai University, the U.S. National Science Foundation, the U.S. Department of Energy and the Polish Ministry of Education and Science.
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New nasal vaccine shows promise in curbing whooping cough spread | ScienceDaily
As whooping cough cases rise in the U.S., a new nasal vaccine developed by Tulane University may hold the key to reducing the spread of the highly contagious respiratory disease.


						
Current pertussis vaccines are widely used and effective at preventing whooping cough, caused by the Bordetella pertussis bacteria. However, the vaccines fail to clear bacteria from the upper respiratory tract, allowing even vaccinated individuals to spread the disease.

The new vaccine combines the traditional pertussis antigens with an innovative adjuvant called T-vant, which boosts the body's immune response specifically in the respiratory tract. In a study published in npj Vaccines, mice immunized intranasally with the new T-vant vaccine showed no signs of the bacteria in the lungs and nasopharynx -- the upper throat area behind the nose -- three weeks after infection. The bacteria remained prevalent in upper respiratory tract of mice that received the traditional vaccine intramuscularly.

"By developing a vaccine that can not only protect individuals but also prevent transmission, we hope to improve on existing vaccines and limit the spread of whooping cough in communities," said lead study author Lisa Morici, professor of microbiology and immunology at Tulane University School of Medicine.

The T-vant adjuvant is derived from bacterial outer membrane vesicles, tiny particles that naturally stimulate the immune system. The study found that the adjuvant encouraged a mucosal immune response, spurring the activation of immune cells in the respiratory tract critical for halting the bacteria's ability to colonize.

The study also found no adverse effects on lung tissue following immunization, highlighting the vaccine's safety.

The findings are significant and come at a time when whooping cough cases are surging. Recent data from the Centers for Disease Control and Prevention showed a five-fold increase in U.S. cases over last year. The disease affects roughly 24 million people a year worldwide and primarily impacts infants and those with weakened immune systems.

A vaccine that can successfully prevent infection and transmission of whooping cough in humans could lay the groundwork for eliminating the disease altogether, said James McLachlan, co-author of the study and associate professor of microbiology and immunology at Tulane School of Medicine.

"These findings underscore the need for enhanced vaccines that can do more than just protect the individual," McLachlan said. "We need vaccines that can effectively stop the bacteria from spreading within communities, and this new approach offers an encouraging step in that direction."

T-vant was developed through support from the NIH Adjuvant Development Program.
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New model can help understand coexistence in nature | ScienceDaily
Different species of seabirds can coexist on small, isolated islands despite eating the same kind of fish. A researcher at Uppsala University has been involved in developing a mathematical model that can be used to better understand how this ecosystem works.


						
"Our model shows that coexistence occurs naturally when species differ in their ability to catch fish and to efficiently fly long distances to the area where they catch fish," says Claus Ruffler, Associate Professor of Animal Ecology at Uppsala University.

Seabirds can breed in very large colonies, sometimes consisting of several hundred thousand pairs. Ecologists working with seabirds have long been interested in what regulates the size of such colonies. Researchers at Uppsala University and the University of Lausanne have developed a mathematical model that studies how the behavioural decisions of seabirds about where to catch fish affect the distribution of fish around a breeding colony, how this in turn regulates the size of bird populations, and how different bird species breeding in the same colony and eating the same resource can coexist.

According to basic ecological theory, two different species cannot exist on the same limiting resource -- the better competitor is expected to drive the other to extinction. The researchers wanted to understand what makes the coexistence of seabird species breeding on the same isolated island possible.

"For all species, it would be most beneficial to fish close to the island because it would cost them the least energy. But bird species differ in traits such as wing length and how deep they can dive. Our model shows that different species, all maximising their energy intake, automatically use different distances from the colony," says Ruffler.

The model predicts that seabirds will divide the waters around a colony into different circular zones, with each species using its own zone to fish in.

"Our model is fundamentally about coexistence and biodiversity. Understanding this is important in itself -- we humans have a desire to understand how nature works. However, such an understanding is also crucial for any management strategy for an endangered ecosystem. Also, we believe that our results contribute to ecology more generally because the mechanism for coexistence discovered in our model likely applies to systems other than seabirds," Ruffler concludes.
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        Research highlights the pressures human activities place on tropical marine ecosystems
        The tropical coastlines of Southeast Asia are home to some of the most important and biodiverse marine ecosystems on the planet. But as well as being essential to communities along these coastlines, fishing and tourism were found -- in new research conducted by an international study team -- to be among the most damaging from an environmental perspective.

      

      
        Study raises concerns about the climate change and global conflict crises
        Researchers are looking at the impact of climate change in communities affected by conflict and have found that many countries most impacted by these crises are being overlooked.

      

      
        War impacts the function of children's DNA and slows development
        Children living in war-torn countries not only suffer from poor mental health outcomes, but war may cause adverse biological changes at the DNA level, which could have lifelong health impacts, according to a ground-breaking study.

      

      
        R sounds are rough, and L sounds are smooth, according to cross-cultural study
        People around the world associate a trilled R sound with a rough texture and a jagged shape, and an L sound with smooth texture and a flat shape, according to the findings of a new study. Researchers believe this association may be more universal than the famous bouba/kiki effect.

      

      
        Revitalizing neighborhoods in the wake of aging populations
        Researchers examined the Senboku Hottokenai Network Project through a combination of case study and action research methodologies. The results of this study shed new light on the importance of community-led co-creation in transdisciplinary projects.

      

      
        How flood risk affects home values
        Houses for sale in a flood zone are around 10% cheaper than surrounding areas, according to new research. However, the reduced price tag is not worth the extra risk and can burden buyers with long-term insurance costs, according to new research.

      

      
        Populations overheat as major cities fail canopy goals
        A new study measuring access to nature for eight major global cities found most still have inadequate canopy cover, despite access to an abundance of trees.

      

      
        How children learned for 99% of human history
        Unlike kids in the United States, hunter-gatherer children in the Congo Basin have often learned how to hunt, identify edible plants and care for babies by the tender age of six or seven. This rapid learning is facilitated by a unique social environment where cultural knowledge is passed down not just from parents but from the broader community. The research helps explain how many cultural traits have been preserved for thousands of years among hunter-gatherer groups across a wide range of natura...

      

      
        Bioeconomy in Colombia: The race to save Colombia's vital shellfish
        Along Colombia's Pacific coast, a small shellfish called piangua has been a crucial part of local communities for generations. This humble mollusk is a vital source of income and nutrition for many coastal residents. As a regional resource that can be sustainably utilized, it represents a bioeconomy opportunity and is an example for other regions. But now, scientists are raising the alarm about its future.

      

      
        Plastic bag bans have lingering impacts, even after repeals
        A new study found that policies to curtail the use of single-use plastic bags in grocery stores and other retail outlets in Austin and Dallas, Texas, resulted in people buying more plastic bags, a behavior that continued after the rules were no longer in place.

      

      
        Alcohol-related deaths in the U.S. more than double from 1999 to 2020
        Alcohol-related deaths in the U.S. nearly doubled from 1999 to 2020. The sharpest spike occurred among 25- to 34-year-olds (nearly fourfold), while individuals aged 55 to 64 had the highest rates. Men consistently had higher rates but women saw the largest proportional rise, with deaths increasing 2.5 times. Asian and Pacific Islander communities experienced the steepest ethnic increase, while the Midwest saw the greatest regional rise (2.5 times), followed by the Northeast, West, and South.

      

      
        The women and stress behind rural farming in America
        Recent research suggests the unique stresses from farm life may be taking a toll on one of the pillars of the families that make your dinners possible: the women who keep farming families running.

      

      
        Redefining net zero will not stop global warming
        An international group of authors who developed the science behind net zero demonstrate that relying on 'natural carbon sinks' like forests and oceans to offset ongoing CO2 emissions from fossil fuel use will not actually stop global warming. The science of net zero, developed over 15 years ago, does not include these natural carbon sinks in the definition of net human-induced CO2 emissions. Yet governments and corporations are increasingly turning to them to offset emissions, rather than reducin...

      

      
        Study explores the pandemic's impact on breastfeeding practices in historically marginalized communities
        A new study has found that 34 percent of mothers said stay-at-home orders facilitated easier breastfeeding at home, stronger mother-child bonding, and extended breastfeeding duration for many women. However, the pandemic also presented significant barriers, including limited access to lactation support and heightened maternal stress.

      

      
        Gaming for the good!
        It turns out gaming is good for you! New research indicates massive multiplayer online gamers learn by gaming and their skills in the workplace are enriched by those seemingly endless hours previously thought of as frittering away time.

      

      
        Decline in West African coastal fish stocks threatens food security and livelihoods
        Fish stocks along the West African coast have declined significantly over the past five decades, threatening food security and the livelihoods of the fishing communities that depend on them, according to a new study.

      

      
        'Jekyll and Hyde' leaders do lasting damage, new research shows
        Employees struggle when supervisors swing between good and bad behavior

      

      
        Traditional Mayan practices have long promoted unique levels of family harmony: But what effect is globalization having?
        A new study shows that the past 30 years of globalization have brought fundamental shifts in some aspects of family interaction among Indigenous people in Guatemala. But families have still maintained a unique level of harmony in their interactions.

      

      
        Mountain lions coexist with outdoor recreationists by taking the night shift
        Mountain lions in greater Los Angeles are proactively shifting their activity to avoid interacting with cyclists, hikers, joggers and other recreationists, finds a new study.

      

      
        How next-day responsibilities influence cannabis use
        A study found that people are less likely to consume cannabis if they had an upcoming activity, which is consistent with other studies, and would reduce use the most for job interviews and caring for children. However, people who rated the suitability of using cannabis in each situation more highly also were more likely to consider using the drug.

      

      
        Resilience index needed to keep us within planet's 'safe operating space'
        Researchers are calling for a 'resilience index' to be used as an indicator of policy success instead of the current focus on GDP. They say that GDP ignores the wider implications of development and provides no information on our ability to live within our planet's 'safe operating space'.

      

      
        Time in nature benefits children with mental health difficulties
        Researchers found that spending two hours a week of class time in a natural environment can reduce emotional distress among 10- to 12-year-olds who had the most significant mental health problems before the program began.

      

      
        Cash is King: The surprising truth about spending habits in a cashless world
        Physical cash not only influences how much we spend but also fosters a profound sense of psychological ownership that digital payments cannot replicate, according to new research.

      

      
        PTSD patients can benefit just as much from intensive outpatient programs as from inpatient clinics, new study shows
        Post-traumatic stress disorder comes in many forms and affects each person differently. Some patients benefit more from residential, in-treatment programs, while others are more suited for outpatient care. Others may thrive best in a system that mixes elements of both. A team of researchers found intensive outpatient programs, in which a patient consults with a health professional daily while staying at home in their community, are as effective as inpatient treatment, where patients can be isolat...

      

      
        New study sheds light on language development in children with hearing loss
        Researchers find a link between early vocabulary composition and later language development in children with cochlear implants.

      

      
        It's my brain's fault! Why teenagers make often unwise decisions
        Adults exhibit a general tendency to make better decisions than adolescents, and this improvement drives an increase in specific and more sophisticated choice behaviors, according to a new study.

      

      
        Four global policies could eliminate more than 90% of plastic waste and 30% of linked carbon emissions by 2050
        A new study determines that just four policies can reduce mismanaged plastic waste -- plastic that isn't recycled or properly disposed of and ends up as pollution -- by 91% and plastic-related greenhouse gasses by one-third. The policies are: mandate new products be made with 40% post-consumer recycled plastic; cap new plastic production at 2020 levels; invest significantly in plastic waste management -- such as landfills and waste collection services; and implement a small fee on plastic packagi...
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Research highlights the pressures human activities place on tropical marine ecosystems | ScienceDaily
The tropical coastlines of Southeast Asia are home to some of the most important and biodiverse marine ecosystems on the planet.


						
However, they are also among its most vulnerable, with areas of coral reefs, mangrove forests and seagrass beds under increasing threat from a wide range of human activities.

To try and better understand those potential threats, a study by an international team of researchers has provided the first detailed assessment of activities taking place within coastal and marine habitats and the impact they have on those ecosystems.

The research focused on case study sites in Indonesia, the Philippines, Vietnam and Malaysia, including marine protected areas in UNESCO Man and the Biosphere (MAB) Reserves as well as a Marine Park.

Of the 26 activities that were examined, it found that particular fishing techniques -- and tourism and recreation -- posed the greatest threat to the ecosystems.

The fishing practices, including trawling and the use of gill and seine nets, were shown to cause physical pressures such as abrasion, smothering, siltation and total habitat loss.

Meanwhile tourism activities resulted in different pressures such as organic enrichment, litter and pollution, in particular affecting coral reef habitats.




With fishing and tourism being critical to the region's economy, the researchers hope that highlighting their potential to impact specific locations could help ensure they can be conducted in a more sustainable manner in the future.

The study, published in the British Ecological Society's Journal of Applied Ecology, was led by researchers from the University of Plymouth together and involved colleagues from across Southeast Asia.

It was carried out as part of Blue Communities, a PS6.7million programme funded through the UK Government's Global Challenges Research Fund (GCRF) in partnership with UK Research and Innovation (UKRI).

Dr Fiona Culhane, who carried out the research as part of a Postdoctoral Research Fellowship at the University of Plymouth, and is currently a Postdoctoral Researcher at the Marine Institute in Ireland, is the study's lead author.

She said: "These sites are globally significant for their high marine biodiversity, but are at high risk of pressures from human activities. This work, carried out in collaboration with local communities and in-country researchers, has demonstrated that different locations experience different risks, according to the level of human activities in the sea. By better understanding how human activities are impacting various marine habitats, and the ecosystem services they provide, we can provide local stakeholders and marine managers with clearer evidence that they can use to inform future action."

Professor Melanie Austen, Professor of Ocean and Society at the University of Plymouth and lead of the Blue Communities programme, added: "This study is a powerful example of strong collaboration between researchers from the Global South and Global North. Its aim, and that of the entire programme, has been to provide much needed analysis and information to help coastal communities live within the environmental limits of the natural marine resources."

In addition to forms of fishing and tourism, the research explored the importance and impact of activities including waste disposal, sand mining, aquaculture, coastal infrastructure development, and antique exploration.




It then mapped whether, and to what extent, each activity caused forms of disruption including light, noise and water pollution, as well as physical damage to the coastline and seabed and the habitats they contained.

Across the different countries, there was variation in the activities posing the greatest pressures with, for example, high risk coming from seine nets in Vietnam, fish farming in Malaysia and pots, traps and barricades in the Philippines.

There were also differences across the main habitat types, with trawling and blast finishing among the activities posing the greatest risk to coral reefs, while shrimp farming placed the greatest pressure on mangroves, and trawling and tourism introduced the highest risk to seagrass.

Dr Amy Y. Then, Associate Professor in the Institute of Biological Sciences at the Universiti Malaya in Malaysia, said: "Findings from this paper challenge the way we think about spatially managing multiple economic activities and their impacts on vital coastal ecosystems. By identifying interactions between these activities and the habitats where they take place, we are able to make better marine spatial management decisions to ensure sustainability and resilience of these socio-ecological systems and their functioning."

Dr Radisti Praptiwi, researcher at the National Research and Innovation Agency in Indonesia, added "This is an important study, especially in the context of data poor regions such as Indonesia. Research on understanding the impact chains linking activities and pressures to the marine environment can not only help identify the types of activities and habitats to be prioritised for management purposes, but also highlights areas for further research required for evidence-based policymaking."
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Study raises concerns about the climate change and global conflict crises | ScienceDaily
"Talking to the people who had lost their lands and preparing for these cases made me realise how conflict and climate change were so closely connected," said Ms Luisa Bedoya Taborda, who spent countless hours hunting down land deeds and interviewing conflict-affected communities to fight for their land rights.


						
She went on to lead a study examining the relationship between climate change and conflict, including civil war, which has identified that South America, Oceania, and Southeast Asia are understudied regions. The study, published in WIRES Climate Change, examined over 212 papers on the topic spanning 15 years (2007-2023). It revealed that while researchers have focused on linking climate impacts to the onset of conflict, there has been less attention on how climate impacts affect communities already experiencing conflict or involved in peacebuilding.

This is despite the fact that in many communities in Myanmar, Papua New Guinea, and the Philippines, climate-induced impacts such as typhoons, floods, droughts, and coastal erosion are already intensifying socio-political tensions and often triggering or escalating conflicts.

The researchers say the findings underscore the need for peacebuilding and efforts to limit climate change in risk-prone regions to be designed to work together, and not in isolation.

Crucial perspectives were also missing in most of the reviewed studies on climate change and conflict.

"Many of those studies are in English and studies published in Spanish, Portuguese, Tagalog, and other languages are underrepresented in current databases, so we are missing important perspectives and understanding of these situations," said Ms Bedoya Taborda.

Researchers warn that this gap could directly impact Australia's humanitarian response by challenging the effectiveness of its economic aid, peacebuilding, and climate adaptation efforts.




"Climate-driven instability in neighbouring countries could lead to regional security concerns, migration pressures, and humanitarian crises in Australia, and these areas are under-researched," said Associate Professor Michele Barnes, co-author of this study at the University of Sydney with James Cook University's Professor Tiffany Morrison.

"I was helping communities in Colombia that were dealing with climate change impacts like droughts or flooding and simultaneously they were affected by conflict. The same lands that were abandoned or seized, and I was helping to recover, were also intensely impacted by climate change," Ms Bedoya Taborda said. In 2022 she moved to Australia to complete a master's degree at James Cook University, two years later she is commencing a PhD on this topic at the University of Sydney's School of Project Management, Faculty of Engineering.

"It's very complicated because we don't actually know how to help communities facing these simultaneous shocks."

"Our review showed there is a major gap regarding what's happening in communities that are already affected by conflict. So, these communities are basically alone, trying to face these two significant, compounded shocks," said Ms Bedoya Taborda, who led the study as a master's student.

The researchers revealed that climate-induced stress is already exacerbating existing socio-political tensions, often leading to the outbreak or escalation of conflicts.

One example the researchers gave was Nepal, in Southern Asia. The country began a peacebuilding process after a 10-year civil war. The peacebuilding process attempted to lessen poverty and improve communities' livelihoods, but Nepal's communities faced significant difficulties due to the persistence of the underlying causes of the civil war combined with climate change impacts. The Midland region was severely deforested, and there was a shortage of wood and food.

This type of climate-security-driven crisis in Australia's neighbouring regions could lead to an increased demand for humanitarian aid, migration support and diplomatic and security assistance.

"There's an urgent need to study climate change impacts in conflict-affected communities so we can better understand how to design policies and projects that can help address these compounding issues in ways that work toward both climate resilience and enduring peace," said Dr Barnes.
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War impacts the function of children's DNA and slows development | ScienceDaily
Children living in war-torn countries not only suffer from poor mental health outcomes, but war may cause adverse biological changes at the DNA level, which could have lifelong health impacts, according to a ground-breaking study from the University of Surrey.


						
In the first study of its kind, the research team collected saliva samples from 1,507 Syrian refugee children, aged 6 to 19, living in informal settlements in Lebanon. They analysed DNA methylation (DNAm), an epigenetic process where chemical tags are added to DNA at various sites in the genome (the complete set of genes). These DNAm changes can turn genes on or off without changing the DNA code.

Questionnaires, completed by both the children and their caregivers, were used to measure exposure to the war-related events experienced by the child.

Surrey -- in collaboration with University College London, Institute for Development, Research, Advocacy and Applied Care, Lebanon, St Georges University Lebanon, and a leading international NGO -- found that children who had been exposed to war events showed DNA m changes at several sites and regions in the genome. Some of these changes were linked to genes involved in critical functions like neurotransmission (how nerve cells communicate) and intracellular transport (how materials move within cells).

These specific changes are not known to be present in other forms of trauma, like poverty or bullying, suggesting that war may trigger unique biological responses in the body.

This research is funded by the National Institutes of Health (NIH).

Professor Michael Pluess, lead author of the study from the School of Psychology at the University of Surrey, said:

"While it's common knowledge that war has an adverse impact on the mental health of children, our study has found evidence of the biological mechanisms underlying this effect. We also found that war is linked to slower epigenetic ageing -- which could mean that war could be impacting the development of children.




"All told, our study paints a clearer picture of the tragic cost of war, beyond the mental stress, for the many millions of children caught in the middle of it."

This paper is part of the BIOPATH study, a cohort study which began in 2017. BIOPATH is the first large-scale study of its kind among refugee children, setting the stage for a deeper understanding of how trauma impacts mental health development.

Additionally, the researchers also looked into how the biological effects of war differ between boys and girls. They found that girls who experienced war events showed more significant DNA m changes than boys, particularly in genes linked to stress response and brain development. While both boys and girls were affected, girls showed a stronger biological response to war exposure, suggesting that they may be more vulnerable to the long-term effects of trauma at a molecular level.

DNA m is a natural process where small chemical groups, called methyl groups, are added to certain parts of our DNA. These groups act like switches, turning genes on or off or adjusting how strongly they are expressed. Importantly, this doesn't change the actual DNA sequence itself.

DNA m plays a key role in normal development and can be influenced by things like diet, stress, and exposure to trauma. When someone experiences extreme events, such as war, it can lead to changes in DNA m, which might affect their long-term physical and mental health. Scientists study these changes to understand how stressful experiences can leave lasting biological marks on the body.

The study has been published in JAMA Psychiatry.
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R sounds are rough, and L sounds are smooth, according to cross-cultural study | ScienceDaily
People around the world associate a trilled R sound with a rough texture and a jagged shape, and an L sound with smooth texture and a flat shape, according to the findings of a new study. Researchers believe this association may be more universal than the famous bouba/kiki effect.


						
New research from the University of Birmingham (UK), published today (20th Nov) in the Journal of the Acoustical Society of America, has found one of the strongest cases ever documented of "sound symbolism" -- a direct link between speech sounds and meaning.

Marcus Perlman, Associate Professor in Linguistics and Communication at the University of Birmingham said: "Our research shows that speech sounds have texture and shape to them. In a previous study, we found that across languages, R sounds are more common in adjectives describing rough as opposed to smooth surfaces. This could be due to a kind of iconicity -- a resemblance between the sound of the word and the texture to which it refers. In this study, we wanted to see if there was a perceptual connection between the trilled R sound and roughness.

"The most famous example of sound symbolism in spoken language is the bouba/kiki effect, where nonsense words like 'bouba' are matched to round shapes, as opposed to words like 'kiki', which are matched to angular shapes. In a comparable experiment, we previously demonstrated the bouba/kiki effect with speakers of different languages, but the R/L effect appears much stronger and more consistent across cultures. These kinds of cross-modal correspondences might have influenced the evolution of spoken languages, shaping the words we use to talk about texture and shape."

From Albanian to Zulu

The researchers conducted their study through online and field experiments involving 1030 adults who spoke a total of 28 different languages, including Zulu, Albanian, Danish, English, Greek, Italian, Farsi, Spanish, Russian, Japanese, Korean, Mandarin Chinese, Thai, Daakie and Palikur. Participants were presented with images of two lines -- one jagged and one straight -- and were asked to imagine running their fingers along each. They were then played a recording of a speaker producing a trilled R (a rolled "R" sound, like in Spanish) and an L-sound and matched each sound to one of the lines.

The research showed that the great majority of participants displayed a strong tendency to match R with the jagged line and L with the straight line, regardless of which was presented first. The pattern was strongest for matching the trilled R to the jagged line (94% on independent trials), but it was also very strong for matching L to the straight line (84% on independent trials). Speakers of languages including Estonian and Finnish had the highest match rate of 100%, with the lowest at 70% for speakers of languages including Albanian and Mandarin Chinese.




The trilled R connection to roughness appeared across speakers of all languages regardless of whether the sound was used in that language or not. For example, speakers of Palikur, a language that is completely lacking in a trilled R, performed matching at 100%. Together with the evidence from languages which do not regularly use the trill, such as Mandarin Chinese and Japanese, this shows that even when speakers cannot produce sound, they still perceive it to be rough and jagged.

Near-universal link between speech and texture

The results are the strongest case ever documented of an iconic correspondence between speech sounds and properties related to our senses of touch and vision.

Bodo Winter, Professor of Linguistics at the University of Birmingham commented: "Overall the findings from our experiments are even more consistent than in the cross-cultural investigation of the bouba/kiki effect. Nearly all participants in our study thought R is rougher than L, about 15% more than for the bouba/kiki effect. This pattern was exceptionless across cultures: every single language group showed the same association. This is different from bouba/kiki, which doesn't work in some languages. It seems that the connection between R/L and roughness/smoothness may be one of the most cross-culturally robust cases of sound symbolism documented to date."

The researchers also found that, while there was an overall high average match rate across languages, participants whose native language primarily uses the alveolar trill R had a slightly lower proportion of correct matches (86.6%) compared to those whose native language does not use this sound as the primary variant (89.8%). This suggests that the conventional use of the sound diminishes its iconic power.

Dr Perlman concluded: "The trilled R is among the most fascinating of speech sounds. It is notoriously difficult for speakers to produce, and some languages even have a word for people who cannot ever learn to produce this sound ("Erre moscia" in Italian). And yet trilled Rs are surprisingly common across languages. It's a mystery why such a difficult sound would be so prevalent. We think the iconicity of R has something to do with it. The sound can convey such a strong sense of texture and shape, and it has this extraordinary expressive value that drives people to use the sound even when it's relatively hard to articulate. Also, it's a very exciting sound and a lot of fun to produce!"
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Revitalizing neighborhoods in the wake of aging populations | ScienceDaily
Planned suburban residential neighborhoods in metropolitan areas known as new towns were initially developed in England. The new town movement spread from Europe to East Asia, such as to Japan, South Korea, Hong Kong, and Singapore. In Japan alone, 2,903 New Towns were built, but many experienced rapid population decline and aging in the 40 years after their development. Therefore, they changed into old new towns and had to transform their facilities.


						
Dr. Haruka Kato, a junior associate professor at Osaka Metropolitan University and Professor Emeritus Kazuhiko Mori conducted action research in Senboku New Town, one of the largest old new towns in Japan. Senboku-NT's population declined from approximately 170,000 to 115,000 in 2022. In addition, the older generation increased by about 42,500 people, accounting for 37.1% of the total population. The demographic change made it difficult for older people to live in Senboku-NT as neighborhood shops closed one after another, leaving frail older adults unable to maintain their daily life within walking distance.

To address this problem, residents began to explore community-led projects with the help of community federations, NPOs, social welfare organizations, the government, and universities. The Senboku Hottokenai Network Project is an example initiative that gradually transformed vacant building stocks into supportive housing for older people, a group home for people with disabilities, and a community restaurant. In addition, this community-led urban transformation project spread to neighboring areas. The results of this study shed new light on the importance of community-led co-creation in transdisciplinary projects toward the Healthy New Town.

"Hottokenai in Japanese translates to 'leave no one behind,' which is the central promise of the United Nations 2030 Agenda for Sustainable Development and its Sustainable Development Goals," said Dr. Kato. "Our insight provides the need to implement a new town movement program to extend the urban transformation project for the Healthy New Town to other old new towns in East Asia."
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How flood risk affects home values | ScienceDaily
Tempted by lower prices and a nice river view? Houses for sale in a flood zone are around 10% cheaper than surrounding areas, according to new research. However, the reduced price tag is not worth the extra risk and can burden buyers with long-term insurance costs.


						
Researchers examined home sales data from the Richmond area on the outskirts of Sydney, along with 2019 and 2023 flood maps for the region. They found a 10.8% price discount in the AEP 100 flood zone, 4.4% in the AEP 500 flood zone, and none in the AEP 1000 flood zone.

AEP or "Annual Exceedance Probability" is used to express the likelihood of a flood occurring in a given area each year. AEP 100 is a 1% chance or a 1-in-100-year flood risk, AEP 500 is a 1-in-500-year flood risk, and AEP 1000 is a 1-in-1000-year flood risk.

Lead author Associate Professor Song Shi from the School of Built Environment at the University of Technology Sydney (UTS) said digital flood risk maps have shaped people's perceptions of flood risk, however low-probably risk is often dismissed, and maps can be misinterpreted.

"Home buyers sometimes think that a "1-in-100-year flood risk" means flooding will only occur once every 100 years, when in reality it means there's a 1% chance of such a flood happening in any given year," he said.

"The chance of a flood occurring at least once in an 80-year lifetime is 55% for a 1-in-100-year flood and 15% for a 1-in-500-year flood. The likelihood of experiencing such devasting floods over a life span is much higher than people might think."

The study shows that people tend to ignore flood risk beyond the AEP 500 flood risk zone. This can be dangerous, as extreme rain events, such as those recently witnessed in Spain that resulted in a devastating death toll, are rising due to climate change.




"In Australia, more than one in 10 houses in Australia are situated in flood zones. Flooding from intense rainfall and overflowing rivers is the most common and costliest natural disaster," said Associate Professor Shi.

"More residents are using digital flood maps to better understand their flood risk, and plan for severe weather events. However, our study shows that beyond a certain threshold, people tend to ignore the risk, which can lead to inadequate preparation for floods."

The study, 'Cognitive limits of perceived flood risk on residential property values', with co-authors Dr Mustapha Bangura and Associate Professor Sumita Ghosh from UTS, was recently published in the International Journal of Disaster Risk Reduction.

The researchers found the cost of insurance for a house in a flood zone is a significant financial burden. In Richmond, median priced homes in the AEP 100 zone have an estimated flood premium potentially as high as $4,606 annually, compared to similar homes in a no-risk zone.

Residential properties exposed to flood risk are overwhelmingly overvalued, especially in coastal areas, the researchers warn, as property price discounts do not compensate for the additional insurance costs payable.

As climate patterns intensify, understanding flood risk is becoming essential for both homebuyers seeking to make informed choices and policymakers aiming to safeguard communities and manage the impact on real estate markets.
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Populations overheat as major cities fail canopy goals | ScienceDaily
A new study led by RMIT University in Australia measuring access to nature for eight major global cities found most still have inadequate canopy cover, despite access to an abundance of trees.


						
Less than 30% of buildings in New York City, Amsterdam, Buenos Aires, Denver, central Sydney and central Melbourne were in neighbourhoods with adequate canopy cover.

New York and Amsterdam both scored almost 0% for canopy cover despite 92% and 50% of buildings having views of at least three trees, respectively.

The research, a collaboration with the Technical University of Munich, studied over 2.5 million buildings across eight cities using an emerging sustainable cities measure, known as the '3-30-300' rule.

The rule states every house, school and workplace should have a view of at least three trees, be in a neighbourhood with at least 30% canopy cover, and be within 300 metres of a park.

Only Seattle and Singapore passed the 30% canopy benchmark, with 45% and 75% of buildings in these cities enjoying adequate shade, respectively.

Access to parks was also patchy, with Singapore and Amsterdam scoring high while Buenos Aires and New York City scored poorly.




Lead researcher and RMIT University research fellow, Dr Thami Croeser, said it was concerning that most of the buildings in the study failed the 30% tree canopy test.

With 2023 being the hottest year on record and 25% of the global population experiencing dangerous levels of extreme heat, canopy cover was urgently needed to cool down our cities, he said.

"Previous research has shown depression, anxiety, obesity and heatstroke are more prevalent in urban areas that lack access to shady tree canopy and green open spaces," said Croeser, from RMIT's Centre for Urban Research.

"Canopy cover doesn't just increase cooling, it can also reduce flood risk as well as benefit mental and physical health and support urban biodiversity.

"Studies say we actually need at least 40% canopy cover to substantially lower daytime air temperatures, so the '30' metric is the absolute bare minimum -- and most buildings we studied don't even reach that goal."

Croeser said current ways of designing or retrofitting streets did not support healthy canopy growth as planning prioritised infrastructure such as cabling and pipelines over tree growth.




"We need to stop thinking that allocated spaces for buildings and roads are permanent when they could be reallocated to prioritise green infrastructure," he said.

"30% canopy cover seems like a high bar if we keep doing things the same way, but it's totally achievable if we change a bit of our practice.

"Currently, we put trees last, and if it gets in the way of cabling or pipes, we remove the tree or replace it with a sapling.

"Designing trees into streets early, and then figuring out win-win solutions to get in utilities and traffic access, is one of the big changes we need to make a difference."

Trees currently tend to be planted in conditions that were not easy for them to grow in, Croeser said.

"The soil is compacted, there's asphalt over them and when it rains, the water runs off into the gutters instead of into the soil."

"Earlier research shows that if urban trees are planted in better quality soil with enough space for them to grow, where rainwater can run directly into the soil, it will help trees grow bigger faster to address our lack of canopy cover.

"Trees in urban environments are also removed and replaced with saplings, or pruned very heavily, so not many trees get the opportunity to grow into big old canopy trees except in a few lucky areas."

A new nature access metric with potential

While the '3-30-300' rule, devised by Dutch urban forestry expert Professor Cecil Konijnendijk, is still relatively new in Australia, it is gaining momentum internationally, with at least six cities in Europe, the US and Canada implementing the measure in their urban forestry strategies.

Konijnendijk said he devised the benchmark to help set a 'bare minimum' for nature in cities.

"Getting more parks and trees into cities is complicated work, and I realised that a simple metric could take the mystery out of it and set a proper benchmark based on evidence," he said.

"I reviewed decades of science linking nature to human health -- and found that views to nature, canopy cover and parks are all really essential if we want to be mentally healthy, physically active and safe from heatwave impacts."

Professor Wolfgang Weisser, from the Technical University of Munich, said metrics that benchmark the adequacy of green infrastructure at a neighbourhood level in relation to human wellbeing were still rare.

"Some of the metrics we use now are not really sufficient whereas the '3-30-300' metric really demands that nature is brought to the areas that people actually live and work in," Weisser said.

"A municipality with almost treeless streets and a few large, well-forested parks may score well on aggregated metrics of canopy and per-capita greenery but will be exposed as inadequate by the highly local '3' and '30' requirements."

The researchers collaborated with Dutch firm Cobra Groeninzicht (Green Insights) to visualise the results.

"With the techniques our team has developed, we can calculate the '3-30-300' benchmark for any city in the world," said Dirk Voets, Senior Advisor Geospatial at Cobra Groeninzicht.
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How children learned for 99% of human history | ScienceDaily
Unlike kids in the United States, hunter-gatherer children in the Congo Basin have often learned how to hunt, identify edible plants and care for babies by the tender age of six or seven.


						
This rapid learning is facilitated by a unique social environment where cultural knowledge is passed down not just from parents but from the broader community, according to a new Washington State University-led study in the Proceedings of the National Academy of Sciences.

The research helps explain how many cultural traits have been preserved for thousands of years among hunter-gatherer groups across a wide range of natural environments in Africa.

"We focus on hunter-gatherers because this way of life characterized 99% of human history," said Barry Hewlett, a professor of anthropology at WSU and lead author of the study. "Our bodies and minds are adapted to this intimate, small group living, rather than to contemporary urban life. By examining how children in these societies learn, we aim to uncover the mechanisms that have allowed humans to adapt to diverse environments across the globe."

For the study, Hewlett and colleagues use observational and ethnographic data to examine nine different modes of cultural transmission, meaning from whom and how children learn, in hunter-gatherer societies.

Their analysis reveals that members related to a child's extended family have likely played a greater role in transmitting knowledge to children than previously thought. Additionally, the study shows about half of the cultural knowledge hunter-gatherer children and adolescents acquire comes from people they are not related to. This contrasts with previous studies on the topic that have more heavily emphasized the transmission of knowledge from parent to child.

Hewlett explains that the findings are likely due in large part to how children in hunter-gatherer societies learn from a variety of sources, including parents, peers and even unrelated adults in the community. This contrasts with the Western nuclear family model, where learning is often centered around parents or teachers in a formalized school setting.




The broad informal learning network in hunter-gatherer societies is made possible by intimate living conditions. Small camps, usually consisting of 25-35 individuals living in homes a few feet from each other, create an environment where children can observe and interact with a wide range of people. This allows them to learn essential skills, including caring for infants and cooking as well as hunting and gathering, through a process that is often subtle and nonverbal.

The study also highlights the importance of egalitarianism, respect for individual autonomy and extensive sharing in shaping how cultural knowledge is passed down among hunter gatherers. For example, children learn the importance of equality and autonomy by observing the behavior of adults and children around them. They are not coerced into learning but are given the freedom to explore and practice skills on their own, fostering a deep understanding of their culture.

"This approach to learning contributes to what we call 'cumulative culture' -- the ability to build on existing knowledge and pass it down through generations," Hewlett said. "Unlike in many non-human animals, where social learning is limited to a few skills, humans have developed complex mental and social structures that allow for the transmission of thousands of cultural traits. This has enabled us to innovate and adapt to various environments, from dense forests to arid deserts."

Moving forward, Hewlett hopes that this research offers a more nuanced understanding of the nature of social learning in humans and how cultures in general are conserved and change over time. His coauthors on the study are Adam Boyette, Max Planck Institute for Evolutionary Anthropology, Sheina Lew-Levy, Durham University Department of Anthropology, Sandrine Gallois, Autonomous University of Barcelona Institute of Environmental Science and Technology, and Samuel Dira, Hawassa University Department of Anthropology.
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Bioeconomy in Colombia: The race to save Colombia's vital shellfish | ScienceDaily
Along Colombia's Pacific coast, a small shellfish called piangua has been a crucial part of local communities for generations. This humble mollusk is a vital source of income and nutrition for many coastal residents. As a regional resource that can be sustainably utilized, it represents a bioeconomy opportunity and is an example for other regions. But now, scientists are raising the alarm about its future.


						
A new study reveals that piangua populations are showing concerning signs of decline, largely due to overharvesting. Researchers used cutting-edge DNA analysis to examine these shellfish in two key locations along Colombia's Pacific coast, providing the first detailed genetic profile of these important creatures.

The findings paint a worrying picture. "While piangua populations have been stable for over 100,000 years, recent decades of intensive harvesting have taken their toll," explained Silvia Restrepo, president of the Boyce Thompson Institute and lead author of the study.

The numbers are striking. Piangua exports from Colombia skyrocketed from just 100 tons per year in 1980 to over 3,000 tons by 2004. In some areas, like Bahia Malaga, the population has plunged by 60%. This dramatic increase in harvesting has forced the piangua onto Colombia's endangered species list.

"We discovered that the piangua are experiencing a significant loss of genetic diversity," said Restrepo. "This is evidenced by a high level of inbreeding and a reduction in heterozygosity."

Why is genetic diversity so important? Imagine the gene pool of a species as a deck of cards. Each card represents different genetic traits that help the species survive various challenges -- disease resistance, temperature tolerance, or the ability to find food. When overharvesting reduces the population, it's like removing cards from the deck. With fewer "cards" in play, the species becomes less equipped to handle new threats.

The study, recently published in Scientific Reports, also revealed something unexpected. Despite living in connected coastal waters, piangua populations in different areas maintain subtle genetic variations. This suggests that local populations might have special adaptations to their specific environments, making it even more crucial to protect them all.




This research has real-world implications for conservation. Equipped with this new genetic information, scientists, the Colombian government, and local communities can work together to develop better protection strategies. These might include creating protected areas, establishing sustainable harvesting quotas, or implementing restoration programs.

The study marks a significant milestone as the first genetic investigation of piangua in Colombia, complete with the first detailed mapping of its genome. This genetic blueprint will be an invaluable tool for future conservation efforts.

The message is clear for the communities along Colombia's Pacific coast: without immediate action to protect these vital shellfish, they risk losing not just an important food source, but a crucial part of their cultural and economic heritage. The race is on to save the piangua while there is still time.

This research was funded by the Ministerio de Ciencia, Tecnologia e Innovacion (MinCiencias) of Colombia.
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Plastic bag bans have lingering impacts, even after repeals | ScienceDaily
Regulations imposed to protect the environment may continue to have impacts even after they are repealed. And those lingering impacts include some that run contrary to the goals of the policies.


						
Such are te findings of a study published in the Journal of Marketing Research co-authored by UC Riverside marketing professor Hai Che that examined policies to curtail the use of single-use plastic bags in grocery stores and other retail outlets in Austin and Dallas, Texas -- policies that were later repealed.

Significantly, the behaviors spurred by the plastic bag rules continued after the rules were no longer in place. And some impacts were not beneficial to the environment.

Che and his coauthors found an increase in sales of plastic bags after the cities prohibited stores from giving away free plastic bags for carrying home groceries. They quantified plastic bag sales by analyzing barcode scanner data on consumer purchases.

"We were hoping for positive spillover effects, like customers will be more environmentally conscious and consume less one-time use plastic or paper products," said Che, an associate professor at UCR's School of Business. "But that's not what happened in the data. People wound up buying more plastic."

Che added store customer had been repurposing the free grocery bags al as liners for household trash bins."

The bag rules, however, most likely changed consumer behavior in positive ways as well, such as people getting in the habit of using reusable canvas or burlap bags for everyday shopping, although such data wasn't available to the researchers, Che said.




The study found that the longer a policy is in place, the longer the behaviors spurred by the policy lingered on.

The Dallas City Council had imposed a 5-cent fee for single-use bags for five months in 2015 before repealing the fee when the city faced lawsuits from plastic bag manufacturers. When free bags became available again, plastic bag sales initially declined sharply and returned to pre-policy levels after 13 months.

The Austin City Council banned single-use carryout bags in 2013, and the policy remained in place for five years until 2018 when the Texas Supreme Court struck down such bans statewide when it ruled on a case about a similar bag ban in Lerado. After the repeal, the carryover effect of plastic bag purchases declined gradually and did not revert to the pre-policy baseline after 18 months, which was the end of the researchers' analysis time frame. In fact, the carryover effect remained 38.6% above the baseline even at the end of the analysis

To assess the net environmental impact, the research team conducted a "break-even analysis" to determine if the plastic bag policy, despite the negative spillover effects, ultimately reduced plastic waste. They calculated how many fewer single-use grocery bags consumers would need to use to offset the additional trash bags purchased due to the policy. In Dallas, consumers would need to use one less grocery bag every seven trips, while in Austin, it would be one less bag every five trips to break even in terms of environmental impact.

The study contributes to a growing body of knowledge on the unintended consequences of environmental policies and offers insights applicable beyond plastic bag usage, Che said.

"While our study focused on plastic bags, similar spillover effects have been documented in policies targeting sugary drinks, energy efficiency, and health incentives," Che said. "In each case, behaviors that weren't directly targeted by the policy -- like purchasing more sugary snacks when soda is taxed -- can offset or even undermine the policy's primary goals."
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Alcohol-related deaths in the U.S. more than double from 1999 to 2020 | ScienceDaily
In the United States and globally, alcohol consumption is a major cause of preventable death and disability and increases liver disease, mental health disorders and accidents.


						
Researchers from Florida Atlantic University's Schmidt College of Medicine explored U.S. trends in alcohol-related deaths from 1999 to 2020 overall as well as by age, gender, race and region, using the publicly available U.S. Centers for Disease Control and Prevention Wide-ranging Online Data for Epidemiologic Research (WONDER).

Results of the clinical research study, published in The American Journal of Medicine, reveal that alcohol-related deaths in the U.S. have surged dramatically in the last two decades, with the mortality rate nearly doubling from 10.7 per 100,000 in 1999 to 21.6 per 100,000 in 2020. The total number of alcohol-related deaths soared from 19,356 to 48,870, a dramatic twofold increase. Every age group has suffered increases, with the most alarming spike -- nearly fourfold -- in those aged 25 to 34.

The 85 and older age group saw a possible but nonsignificant increase. Additionally, individuals aged 55-64 had both the steepest rise in mortality and the highest absolute rates in both 1999 and 2020. Both men and women experienced significant increases in alcohol-related deaths, but men had the highest rates in both years and saw the steepest increase overall. Women, however, saw the largest proportional rise, with deaths increasing from 4.8 per 100,000 in 1999 to 12 in 2020.

Deaths in women increased two-and-a-half times, while Asian and Pacific Islander communities experienced the steepest rise of 2.4 times. Regionally, the Midwest experienced the greatest jump, with an increase of 2.5 times in alcohol-related mortality, followed by the Northeast, West and South.

"Our study found significant gender differences in alcohol-related mortality. While men had higher overall death rates, women experienced a larger relative increase, which may reflect changing social norms and the alcohol industry's increased targeting of women through marketing campaigns," said Panagiota "Yiota" Kitsantas, Ph.D., senior and corresponding author and professor and chair of the Department of Population Health and Social Medicine, FAU Schmidt College of Medicine. "As alcohol consumption among women has grown, so have the associated risks. Women appear to be more vulnerable to alcohol's harmful effects due, possibly, to differences in body composition and metabolism, leading to higher blood alcohol concentrations. Moreover, mental health issues like depression and anxiety, already more common in women, can be worsened by alcohol use."

Findings from the study highlight significant clinical and public health challenges that may benefit from targeted interventions. Risk factors such as obesity, diabetes and liver damage complicate these challenges, accelerating alcohol-related mortality. Gender, demographic and regional differences should also guide health care strategies.




"Addressing these factors through tailored interventions could help combat the growing U.S. alcohol mortality epidemic," said Kitsantas.

Additionally, findings from the study generate testable hypotheses for future research, which combined with further basic studies, will enable more informed clinical decisions and public health policies. In the meantime, the data suggest actionable solutions for health care providers and public health officials at all levels.

"Health care providers should recognize that heavy alcohol use is a leading risk factor for total mortality and cardiovascular disease, especially heart attacks and stroke," said Charles H. Hennekens, M.D., FACPM, co-author, the first Sir Richard Doll Professor of Medicine and Preventive Medicine in the departments of medicine and population health and social medicine, and senior academic advisor, FAU Schmidt College of Medicine. "To mitigate these risks, screening for alcohol use in primary care settings is essential. Coexisting conditions like overweight and obesity can accelerate liver damage, which may in turn lead to earlier onset of cirrhosis and liver cancer. The U.S. has the highest rates of overweight and obesity in the world and low levels of daily physical activity. The deleterious interaction of these factors may contribute to the observed trends in alcohol-related mortality, particularly in younger adults."

Alcohol consumption varies significantly by region worldwide and in the U.S. According to 2019 data, Latvia had the highest annual per capita consumption at 13.2 liters, followed by France at 12.2 and the U.S. at 10. Descriptive data on mortality reveal complex links between alcohol use and premature deaths. Latvia, for example, leads in alcohol consumption and ranks third in total deaths, while France, despite high alcohol consumption, has low cardiovascular mortality but high rates of cirrhosis and liver cancer. In contrast, Russian men have high alcohol consumption and an elevated rate of cardiovascular mortality. These patterns illustrate the complex interrelationships of alcohol consumption, premature death and disease, regardless of the beverage type.

"Both globally and in the U.S., high levels of alcohol consumption are closely linked to premature deaths and disability," said Hennekens. "The difference between consuming small amounts of alcohol daily and larger amounts could be the difference between preventing and causing premature death. One immediate effect of alcohol is liver damage, and in the U.S., the rising rates of obesity and diabetes also contribute to early liver damage."

The authors say health care providers should be aware that in the U.S. as well as most populations throughout the world, individuals who consume large amounts of alcohol tend to have the highest risks of mortality as well as deaths from cardiovascular disease, which are predominantly due to heart attacks and stroke.

Co-authors are Alexandra Matarazzo, first author and a second-year FAU medical student; John Dunn, a second-year FAU medical student; Katerina Benson, a third-year premedical student at FAU; Yanna Willett, a third-year premedical student at Virginia Tech; Robert S. Levine, M.D., FACPM, an affiliate professor of family medicine, FAU Schmidt College of Medicine; and Maria C. Mejia, M.D., a professor, Department of Population Health and Social Medicine, FAU Schmidt College of Medicine.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2024/11/241118125511.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



The women and stress behind rural farming in America | ScienceDaily
If you're like most Americans, you probably don't give too much thought to where your food comes from. And you likely pay even less attention to the people who supply it.


						
But recent research from the University of Georgia suggests the unique stresses from farm life may be taking a toll on one of the pillars of the families that make your dinners possible: the women who keep farming families running.

"If we don't control our food sources, we don't control our health and safety," said Anna Scheyett, lead author of the study and a professor in UGA's School of Social Work. "It's a matter of national security that farmers survive in the United States. And one of the big factors in helping farms survive is women."

Women vital in farming, on and off the agricultural field

The researchers held six focus group sessions with more than two dozen women married to farmers in rural Georgia.

Women are vital in farming, Scheyett said. Many women are farmers themselves while others work the farm alongside their spouse. But much of their work is "invisible," sometimes even to the women themselves. That's a theme that emerged among the women in the groups.

They often take care of everything but the farm, managing housework, yardwork and child care. One participant even described herself as being, in a sense, a single parent, saying, "If it has to do with our kids or my household ... that is 100% on me."

Because farming is uncertain and one bad frost can spell disaster for the season's crops, two-thirds of the women in the study also work full time outside the home. This provides more financial stability and health care coverage for the families, but it also increases the mental load the women carry.




On top of their careers and role handling all the non-farming tasks, over half of the women in the study also managed the books for their families' farms, a unique source of stress for many of them.

"He doesn't look at the bank account ... as far as looking at it on paper, what we have coming in and what we have going out, I carry that burden," one woman said.

Many also work on the farm as well. But they often discounted their own contributions to farm work, saying things like they "only" managed hay or that their husband was "the primary farmer."

Managing emotions, coping with stress gets tough for female farm wives

The women described feeling like they had to be the "bright spot in everyone's day," saying it was up to them to manage their husbands' emotions when things got rough and the farmers got grumpy.

"Any time they're under stress, boy, you're going to get the brunt of it," said one participant.




They lead an isolated and often lonely life, the women agreed.

"What a lot of people don't realize is as a farmer's wife ... you can't get off at 5 o'clock and go and hang out with your friends like 'normal' ... because it's a full-time, seven day a week deal," one participant said.

"It is really easy to get sad," said another.

Minimizing difficulties, finding joy and pride to thrive in farm life

The women often minimized the difficulties they experience, describing their farm work as simple and their husbands' as "the real work." And they also minimized the negative emotions they absorbed from their spouses.

"I don't think that they mean it" and I just "tune it out" were common refrains from the women in the focus groups.

A positive repeatedly stated by women was the pride they felt in farm life and how it gave them real joy to see their children raised on a farm. One wife noted how lucky she felt because "we live right here in the midst of it all, so there's no life like it" while others talked about how "it's a great way to raise kids."

"These are powerful, resilient women ... They are passionate about farming and farm life." -- Anna Scheyett, School of Social Work

"These are powerful, resilient women," Scheyett said. "The title of the paper -- 'A great life if you can stand it' -- is a quote from one of the women.

"They are passionate about farming and farm life, proud of what their families are doing, proud of their kids, proud of how hard their husbands are working and how hard they're all working."

And they don't want your pity, the researchers said. The participants universally agreed that raising their families on a farm was a uniquely challenging but rewarding experience, and they wouldn't change that.

Thank farming families

Still, a little recognition of their contribution to securing the U.S. food supply could go a long way, the researchers said.

"I'd love to see a campaign thanking farmers and their families for their service to the country," Scheyett said. "They put their bodies on the line every day so we can eat and live. The least we could do is say 'thank you.'"

Using Extension services to connect the women to lessen their feelings of isolation could also improve quality of life among this population.

Another obstacle is child care. Rural child care is hard to find and often extremely expensive when you do find it. Policies increasing access to quality and affordable care "would give the women a little bit of breathing space," Scheyett said.

"I ultimately would hope that people can move beyond whatever stereotypes they have about farming and families who farm," Scheyett said. "If we don't support these families, we're in big trouble as a country because we won't be able to generate our food."
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Redefining net zero will not stop global warming | ScienceDaily
In a new study, led by the University of Oxford's Department of Physics and published today (18 November) in Nature, an international group of authors who developed the science behind net zero demonstrate that relying on 'natural carbon sinks' like forests and oceans to offset ongoing CO2 emissions from fossil fuel use will not actually stop global warming.


						
The science of net zero, developed over 15 years ago,* does not include these natural carbon sinks in the definition of net human-induced CO2 emissions.

Natural sinks play a vital role to moderate the impact of current emissions and draw down atmospheric CO2 concentrations after the date of net zero, stabilizing global temperatures. Yet governments and corporations are increasingly turning to them to offset emissions, rather than reducing fossil fuel use or developing more permanent CO2 disposal options. Emissions accounting rules encourage this by creating an apparent equivalence between fossil fuel emissions and drawdown of CO2 by some natural carbon sinks, meaning a country could appear to have 'achieved net zero' whilst still contributing to ongoing warming.

The authors call on governments and corporations to clarify how much they are counting on natural carbon sinks to meet their climate goals, as well as recognising the need for Geological Net Zero.

Geological Net Zero means balancing flows of carbon into and out of the solid Earth, with one tonne of CO2 committed to geological storage for every tonne still generated by any continued fossil fuel use. Given the cost and challenges of permanent geological CO2 storage, achieving Geological Net Zero will require a substantial reduction in fossil fuel use.

The authors stress the importance of protecting and maintaining natural carbon sinks while accepting that doing so cannot compensate for ongoing fossil fuel use. Total historical CO2 emissions determine how much a country or company has contributed to the global need for ongoing natural carbon sinks. A country like the UK, with large historical emissions and limited natural sinks, has implicitly committed other countries to maintain natural sinks for decades after UK emissions reach net zero. This is not currently addressed in climate talks.

Professor Myles Allen, of the University of Oxford's Department of Physics, who led the study, summarises: "We are already counting on forests and oceans to mop up our past emissions, most of which came from burning stuff we dug out of the ground. We can't expect them to compensate for future emissions as well. By mid-century, any carbon that still comes out of the ground will have to go back down, to permanent storage. That's Geological Net Zero."

Dr Glen Peters, of the CICERO Center for International Climate Research in Oslo, Norway, a study co-author, says "Countries report both emissions and removals, but using all removals in climate targets is a recipe for continued warming. Natural carbon sinks currently clean up around half our annual emissions for free, but this ecosystem service must be kept separate from the fossil emissions driving climate change. Relabelling things will not stop global warming."




Professor Kirsten Zickfeld of Simon Fraser University in British Columbia, Canada, co-author and leader of one of the other 2009 net zero papers, says "It is a common assumption that removing carbon from the atmosphere to offset burning of fossil fuels is as effective as not burning fossil fuels in the first place. It is not. Offsetting continued fossil fuel use with carbon removal will not be effective if the removal is already being counted on as part of the natural carbon cycle and if the carbon is not permanently stored. Unless we can increase transparency in national Greenhouse gas reporting and target setting, offsets will become part of the problem instead of part of the solution."

Study co-author Professor Jo House of the University of Bristol UK says: "Land is limited, we rely on it for food, nature, biodiversity, leisure, water storage, and so on. It cannot offset more than a portion of fossil emissions even now, probably less in future with worsening pressures on the biosphere such as population increase, fires, and drought. Giving carbon credits for natural processes that are happening anyway undermines trust in the whole idea of offsetting. We have to urgently protect natural carbon sinks, but there are more scientifically credible and equitable ways of doing this than relying on carbon offset markets."

* The 2009 'Net Zero Papers' were Solomon et al, Meinshausen et al, Allen et al, Matthews et al, Zickfeld et al, and Gregory et al. All lead authors and most co-authors on those papers contributed to this study, together with other key scientists working on this issue.
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Study explores the pandemic's impact on breastfeeding practices in historically marginalized communities | ScienceDaily
A Saint Louis University study explored the impact of COVID-19 stay-at-home orders on breastfeeding practices in the U.S.


						
The study, recently published in the Maternal and Child Health Journal, provides critical insights into how pandemic-induced changes affected breastfeeding habits. Thirty-four percent of mothers said stay-at-home orders facilitated easier breastfeeding at home, stronger mother-child bonding, and extended breastfeeding duration for many women. However, the pandemic also presented significant barriers, including limited access to lactation support and heightened maternal stress.

Earlier studies on mothers' breastfeeding habits yielded samples of a majority of White, non-Hispanic, well-educated, partnered, and employed respondents. This study surveyed the breastfeeding practices of a large and diverse sample of U.S. mothers across various regions, income levels, and racial/ethnic backgrounds.

Maria Jose Romo-Palafox, Ph.D., assistant professor of nutrition and dietetics at SLU, is the paper's senior author. Romo-Palafox is a registered dietitian and researcher focusing on maternal-child health in historically marginalized communities.

"As a Mexican immigrant, I am dedicated to addressing the systemic barriers that disproportionately affect breastfeeding and maternal health. Observing the pandemic's impact on breastfeeding illuminated the urgent need for holistic, supportive work policies," she said. "I am passionate about contributing to solutions that support breastfeeding and provide mental health and financial stability resources for mothers, creating healthier outcomes for both mothers and children across diverse backgrounds."

Breastfeeding is one of the best investments in a child's health, laying a solid nutritional foundation early in life. The World Health Organization recommends exclusively breastfeeding infants up to six months of age; however, in the U.S., only 26% of infants met this recommendation in 2020.

Returning to work has emerged as one of the main barriers to exclusive and continued breastfeeding. Women attempting to continue breastfeeding by pumping at work often find it challenging to meet their goals due to incomplete support from their management and organization, such as the lack of a designated lactation space and limited time to pump.




The U.S. Senate passed the Providing Urgent Maternal Protections (PUMP) for Nursing Mothers Act in December 2022 and the Pregnant Workers Fairness Act.

While valuable, Romo-Palafox and her team argue that existing policies like the PUMP Act and Pregnant Workers Fairness Act may not adequately meet the needs of low-income, racially diverse mothers who often return to work early out of financial necessity. The COVID-19 stay-at-home orders provided a unique natural experiment where many women found that working from home allowed for more sustained breastfeeding and promoted stronger mother-infant bonding -- this period highlighted that even with current policies, many mothers particularly those from historically marginalized backgrounds -- require more comprehensive support beyond the lactation accommodation alone.

Romo-Palafox and her team propose policies that go beyond current mandates by ensuring flexibility in work location, especially for roles that typically require in-person attendance. Additionally, policies should include expanded financial stability and mental health resources alongside telehealth lactation services.

"For instance, offering telehealth options for lactation consultants through programs like WIC, which proved effective during the pandemic, is essential to maintain. Although many programs temporarily offered these flexible services, they have since reduced access, leaving gaps in support," she said. "Reinstating and standardizing telehealth lactation services for breastfeeding mothers, particularly through WIC, would enhance breastfeeding success, reduce stress, and better address the unique challenges faced by low-income and diverse populations."

Other authors include Valerie Graham, Department of Nutrition and Dietetics, Saint Louis University; Haley Pritz, Department of Nutrition and Dietetics, Saint Louis University; and Zoe Henkes, Saint Louis University School of Medicine.
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Gaming for the good! | ScienceDaily
So maybe the naysayers and detractors of online gaming and its ill effects on youth need to stand down. That's what science is telling us in a new report in the journal Human Resource Development International from Melika Shirmohammadi, assistant professor at the UH College of Technology.


						
The article reports that -- contrary to popular belief -- massive multiplayer online gamers learn by gaming and their skills in the workplace are enriched by those seemingly endless hours previously thought of as frittering away time.

"Online gaming often gets a bad reputation, but our study reveals a different story. We found that gaming can actually help people develop valuable workplace skills," reports Shirmohammadi. "These skills include problem-solving, teamwork, leadership, and even self-confidence. Our research shows that gaming, when done in moderation, can be a way for people to grow both personally and professionally."

Gaming truths

Whether they know it or not, companies are already hiring an enormous amount of multiplayer online gamers. The math on this is simple. Millions of people play "massively multiplayer online" or MMO games, in which they play together in a virtual world. The top three games -- World of Warcraft, Destiny 2, and Final Fantasy -- claim 150.6 M, 49.7 M, and 60.3 M total players respectively.

"The purpose of the present study was to examine hobby -- an understudied but prevalent part of the nonwork domain -- to understand if and how MMO gaming positively enriches employees' work domain," said Shirmohammadi.

Shirmohammadi's team conducted a qualitative study among 23 employed MMO gamers who had an average of 20 years of video gaming experience and had played MMO games for at least 10 years.




The MMO games examined (including World of War Craft, EVE and Final Fantasy) require players to coordinate tasks to achieve collective goals, respect team norms (e.g., arriving on time for missions), collaborate with others as part of a team, and avoid reckless or uncalculated behaviors that would jeopardize the mission.

Game More, Worry Less 

Among the positive outcomes of the research, gamers reported viewing work as solvable puzzles, and their experience resulted in improved patience in encountering problems and encouraged them to persevere in solving them.

One participant, an engineer, said: "I just see a puzzle and I'm motivated to solve it. So, it's affected, I guess, my mindset in that way, such that I look at things as solvable..."

Other players say they developed self-confidence through game playing because they feel good about the level of success in the online gaming world. Still others reported developing self-awareness as they received feedback on their own skills and how they played alongside team members.

Gamers' ability with coaching skills -- such as evaluating performance, providing feedback, giving instructions and inspiring others -- was also traced to their gaming. Several participants mentioned the similarities between gaming and work that made such skills transferrable.




An IT specialist, described it this way: "I deal with a lot of new people [at work]. Since I kind of go out of my way in game to do all the coaching, I've become ahead of some of colleagues in explaining how to do certain things [to new employees] ..."

Gaming for the good 

"Our study extends the understanding of nonwork-to-work enrichment to the MMO gaming context and reveals how a hobby, as an understudied subdomain of life, could benefit work," said Shirmohammadi.

As one famous gaming quote says, ""Failure doesn't mean the game is over, it means try again with experience."

Apparently true, especially in the professional world.
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Decline in West African coastal fish stocks threatens food security and livelihoods | ScienceDaily
Fish stocks along the West African coast have declined significantly over the past five decades, threatening food security and the livelihoods of the fishing communities that depend on them, according to a study by the Institute of Environmental Science and Technology of the Universitat Autonoma de Barcelona (ICTA-UAB) in collaboration with Fundacao Maio Biodiversidade (FMB).


						
Small-scale fisheries play a vital role in providing food and livelihoods for millions of people around the world, particularly in low-income countries in Africa. However, there is limited statistical data on the composition, abundance, and distribution of the fisheries' resources, which is crucial for effective management.

New research, recently published in the journal Marine Policy, documents changes in the catches of small-scale fisheries, highlighting a significant decline not only in volume of catches, but also in the size of fish for key local species.

Scientists compiled official catch landing data and combined it with local ecological knowledge from local fishermen and fishmongers on Maio island, in Cabo Verde, designated a UNESCO Biosphere Reserve since 2020.

"Monitoring of fish landings in West African countries is limited and under-represents catches at the local level, especially from artisanal fisheries, creating data gaps that hinder effective management," says Thais Peixoto Macedo, ICTA-UAB researcher and lead author of the study, who explains that traditional fishers' accounts revealed trends that are poorly captured in official records. "The findings in this area show us trends that are likely to occur on other islands of the archipelago or other West African coastal areas and should be taken into account in marine resource management plans."

Local communities believe that certain fishing practices, such as spearfishing with scuba gear and semi-industrial fishing with purse seines and night lights, are major contributors to the decline of fish stocks. In the case of semi-industrial fishing, they report that vessels fish within the three-nautical-mile zone and in marine protected areas reserved for artisanal fishing.

The most reported depleted species include groupers (dusky grouper, island grouper and the African hind) and small pelagic fish such as mackerel and bigeye scad. "According to local fishermen, the decline of small pelagic fish due to semi-industrial coastal fishing is negatively affecting artisanal catches of large pelagic species, such as yellowfin tuna and albacore, an important commercial species for local and international markets," says Benalsy Varela, FMB staff who contributed to the study. Spiny and slipper lobsters, particularly targeted to supply more tourist-intensive islands, were also considered depleted.

The research highlights a phenomenon known as "Shifting Baseline Syndrome," where people gradually adjust their perception of what is healthy or natural to a new reality, forgetting past conditions and accepting it as the 'new normal'. Younger fishermen reported smaller catches and fish sizes than older generations, but a larger proportion of the younger group believe that fish stocks are not in decline.
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'Jekyll and Hyde' leaders do lasting damage, new research shows | ScienceDaily
There's only one thing worse than an abusive boss -- and that's a boss who thinks they can make up for their bad behavior by turning on the charm the following day. That's the key finding from a new study from researchers at Stevens Institute of Technology, which shows that employees' morale and job performance decline sharply when leaders lurch unpredictably between good and bad behavior.


						
"We already know that abusive leadership takes a serious toll on workers -- but now we're seeing that leaders who swing back and forth between abusive and ethical leadership do even more damage to employees," says Dr. Haoying Xu, the study's lead author and an assistant professor of management in the Stevens School of Business. "It turns out that reverting to an ethical leadership style doesn't magically erase the impact of prior bad behavior -- and in some circumstances, it can actually make things worse."

The research, published in the Journal of Applied Psychology, used surveys and field experiments to examine the impact of "Jekyll-and-Hyde" leadership on more than 650 full-time employees based in the United States and Europe. Dr. Xu's team confirmed that the workers struggled when their supervisors were abusive -- but found an even stronger negative impact when supervisors alternated unpredictably between abusive and ethical leadership styles.

"If you're constantly guessing which boss will turn up -- the good cop or the bad cop -- then you wind up emotionally exhausted, demoralized, and unable to work to your full potential," Dr. Xu explains.

The new research also shows for the first time that "Jekyll-and-Hyde" leadership can take a serious toll even when employees aren't directly impacted by a leader's on-again, off-again misbehavior. When a supervisor's own boss alternated between abusive and ethical leadership, the study found, it created additional uncertainty and eroded employees' confidence in the supervisor's capabilities.

"In today's workplaces, employees are very attuned to their supervisors' relationships with more senior leaders," Dr. Xu says. "If that relationship becomes unpredictable, or is marked by repeated bouts of good and bad behavior, it can cause real problems for the whole team."

For organizations, the research offers some important new insights -- most notably the fact that leaders who seek to atone for intermittent bad behavior are often doing real harm to their employees. "Organizations tend to intervene when bosses are consistently abusive, but are more tolerant of leaders whose abusive behavior only shows through from time to time," Dr. Xu says. "With this study, however, we've shown that intermittent bad behavior can actually be more toxic for organizations."

To counter Jekyll-and-Hyde leadership, Dr. Xu says, organizations should pay attention to employees who voice concerns, and hold leaders accountable for sporadic abusive behavior. It's also worth considering anger management coaching for leaders who show signs of volatility. "This kind of intermittent abusive leadership tends to be impulsive," Dr. Xu says. "That means there's scope to reduce or eliminate it by helping leaders to manage their tempers and improve their impulse control."

In future research, Dr. Xu hopes to explore how employees respond to and learn from Jekyll-and-Hyde leadership, and how a leader's periodic abusive behavior impacts individual behavior and team dynamics. "There are some indications that this kind of leadership could be contagious, with a leader's volatility fostering volatility in others," he says.

There is also some intriguing early evidence that employees might learn from and emulate a leader's bad behavior more than they replicate their good behavior. "If that's the case, then it would be another big reason for organizations to take Jekyll-and-Hyde leadership seriously," Dr. Xu warns.
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Traditional Mayan practices have long promoted unique levels of family harmony: But what effect is globalization having? | ScienceDaily

UC Santa Cruz psychologist Barbara Rogoff has been working with Mayan communities in San Pedro la Laguna, Guatemala for five decades and noticed a sophisticated type of fluid, inclusive collaboration among children from these communities. During a research study 30 years ago, mothers and their two small children interacted in a very distinct way, with all 3 people mutually engaged in exploring novel objects provided by the research team.

This type of collaboration is one of the foundational elements of a way of organizing learning that Rogoff and her collaborators have come to call Learning by Observing and Pitching In to family and community endeavors (LOPI). It's a common traditional practice in many Indigenous and Mexican-heritage communities across the Americas, through which children learn by being involved alongside adults in the full range of daily activities of their family and community.

"Everyone contributes, taking initiative to collaborate and foster the direction of the group, and during these shared activities, children get feedback and corrections on their contributions," Rogoff explained. "Over the years, increased understanding of this way of learning has inspired educators and developmental psychologists around the world and supported Indigenous and Mexican-heritage communities as they work to maintain this way of organizing learning."

Because LOPI is so different from Western approaches to classroom learning, Rogoff wondered how globalization might be affecting the practice in San Pedro la Laguna. So the research team repeated their study with relatives from the same families who were involved in the initial study.

The new research found that current groups of a mother and two small children now collaborated among all members of the group about half as often as their predecessors 30 years ago did. In this regard, current Mayan families are becoming more like European American middle-class families, who, under similar circumstances, often interacted in ways that left out at least one of the three participants.

Some trends that may be contributing to these changes in Mayan family interaction include declining use of the Indigenous Maya language and cultural practices and growing involvement with Western schooling and digital technology. Rogoff and her graduate student collaborator also noted that increased use of chairs and couches, as opposed to the traditional practice of kneeling on a mat on the floor, created increased physical separation that seemed to impede inclusive collaboration.




However, the Mayan families still differed dramatically from European American families in maintaining harmony in their interactions with minimal conflict. Current Mayan families, similarly to their predecessors, engaged harmoniously in all but about 5% of interactions in the study, compared to European American families that engaged in conflictual or resistant interaction more than 20% of the time under similar conditions.

In related studies, Rogoff and colleagues have also found that, in collaborative settings, European-heritage children are more likely to boss, ignore, or resist and to negotiate their separate ideas and goals, rather than collaborating with mutuality to advance a shared vision.

In contrast, maintaining harmonious relations is a major cultural value of many Indigenous communities across the Americas. Rogoff believes this emphasis is important not only for the Mayan community, but also could help to combat many of the social and environmental problems that globalization has brought worldwide.

"LOPI is a strength for learning for entire communities, including children, who learn as alert, community-minded contributors," Rogoff said. "This has been known in everyday life in many communities and in the wisdom of the elders long before our research efforts. Bringing an understanding of LOPI to more people across cultures can help us all learn to be more community-minded."
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Mountain lions coexist with outdoor recreationists by taking the night shift | ScienceDaily
Mountain lions in greater Los Angeles are proactively shifting their activity to avoid interacting with cyclists, hikers, joggers and other recreationists, finds a study from the University of California, Davis, Cal Poly Pomona and the National Park Service.


						
The study, published Nov. 15 in the journal Biological Conservation, found that mountain lions living in areas with higher levels of human recreation were more nocturnal than lions in more remote regions who were more active at dawn and dusk. The authors said their findings offer a hopeful example of human-wildlife coexistence amid a large, dense human population.

"People are increasingly enjoying recreating in nature, which is fantastic," said lead author Ellie Bolas, a Ph.D. candidate in the UC Davis Department of Wildlife, Fish and Conservation Biology. "This flexibility we see in mountain lion activity is what allows us to share these natural areas together. Mountain lions are doing the work so that coexistence can happen."

Mountain lions prefer to avoid people, but in a metro area of more than 18 million people, natural areas inhabited by mountain lions and other wildlife are also heavily used by recreationists. To learn whether and how lions were adjusting their activity in response to recreationists, the study authors monitored the movements of 22 mountain lions living in the Santa Monica Mountains and the surrounding region between 2011 and 2018.

The lions were captured and fitted with global positioning system (GPS) and accelerometer collars as part of a long-term study conducted by biologists at Santa Monica Mountains National Recreation Area, a unit of the National Park Service. The authors analyzed the collar data and quantified human recreation in the area using a global database of GPS-tracked activities that users opted to make public.

"These results are really important in that they show how humans may be affecting wildlife in less obvious ways than killing them with vehicles," said Seth Riley, branch chief for wildlife at the park. "The study also continues to drive home the amazing fact that a population of a large felid predator persists in one of the largest urban areas in the world. That would not be possible if mountain lions weren't able to adjust to human activity in ways like this."

How mountain lions respond to more humans

The study showed that Griffith Park hosted the highest levels of recreational activity, while the Santa Susana Mountains and Los Padres National Forest were least active. How did mountain lions respond?




The least nocturnal mountain lion was female P13 in the central and western Santa Monica Mountains. Females, in general, were found to be more active closer to sunrise and during daylight hours as compared to males. The authors say this may be so they can avoid overlapping with male lions, who pose a threat to them and their kittens.

The most nocturnal were two male mountain lions living in small, isolated natural areas with many trails, high levels of recreation, and surrounded by intense development and freeways. Both individuals occupied two of the smallest home ranges ever recorded for adult males. P41, the study's most nocturnal lion, lived in the Verdugo Mountains, a small mountain range spanning several cities.

The famous "Hollywood Cat," P22, preferred to stay out of the limelight. P22, who managed to cross two busy freeways as a young lion to earn fame, hearts and a home in active Griffith Park, was the second most nocturnal lion studied. He died in 2022 when he was roughly 12 years old -- one of the oldest cats in the study.

The authors said the urban experiences of P41, P22 and others in the study illustrate how, when faced with increased human activity, mountain lions actively seek to avoid people rather than becoming habituated to them.

How people can help

Still, the authors note, this doesn't mean mountain lions should do all the work. People can help protect themselves and mountain lions by being aware that dawn or dusk is prime time for mountain lion activity. They can also be extra cautious when driving at night, when mountain lions in populated areas are more likely to be active.




Mountain lions in the Los Angeles area deal with many challenges -- busy roadways where they're often killed, wildfires, rodenticide exposure, low genetic diversity and fragmented habitat.

"Even something as innocuous as recreation can add to these other stressors we're bringing into their lives, potentially by altering the amount of energy they have to expend for hunting and other needs," Bolas said. "But we can feel a sense of optimism that they are flexible in the timing of their activity. Coexistence is happening, and it's in large part because of what mountain lions are doing."

The study's additional co-authors include Adam Pingatore and Daniel Blumstein of UCLA, Maya Mathur of Harvard Westlake High School, Jeff Sikich of the National Park Service, Justine Smith of UC Davis, John Benson of University of Nebraska and Rachel Blakey of California State Polytechnic University, Pomona, and UCLA.

The study was supported through funding from the National Science Foundation, National Park Service, La Kretz Center for California Conservation at UCLA, and the UC Davis Graduate Group in Ecology Fellowship.
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How next-day responsibilities influence cannabis use | ScienceDaily
People who use cannabis at least once a month may consume the drug before low-stakes activities, but what if they had other responsibilities, such as taking care of their children?


						
That question was at the center of a study recently published by a diverse team of authors at the Cofrin Logan Center for Addiction Research and Treatment and Brown University. The researchers explored how next-day responsibilities affected choices about cannabis consumption among 177 adults.

Study participants evaluated how much cannabis they would consume at increasing prices in the context of activities scheduled for the next day that spanned work, leisure and caregiving.

The findings, published in September, showed that people are less likely to consume cannabis if they had an upcoming activity, which is consistent with other studies, and would reduce use the most for job interviews and caring for children.

However, people who rated the suitability of using cannabis in each situation more highly also were more likely to consider using the drug.

"One of the things that we know about addictive disorders is that people often will continue to consume the substance despite it causing consequences for them," said Michael Amlung, associate director for training at the Cofrin Logan Center at the KU Life Span Institute. "That could be an indicator of a potentially more problematic substance use pattern."

Choosing to consume substances even when they interfere with fulfilling responsibilities is one of the signs of substance use disorder, identified by the American Psychiatric Association.




Amlung said that prior research had not explored why or why not people might reduce their cannabis consumption before an activity.

"The themes that we identified were really unique, and nobody has really looked at the specific reasons for why people might reduce their consumption when they have important activities happening in the near future," Amlung said.

Researchers found there were commonalities among people who wouldn't alter their cannabis consumption. This included people who believed cannabis use wouldn't interfere with their responsibilities, or it was considered socially acceptable, so they would continue their consumption patterns.

Amlung said there was also a sizable group of study participants who said cannabis had positive effects for them -- such as helping them sleep better or reducing anxiety -- in which case they could be more likely to consume the drug. However, Amlung emphasized that the science supporting the viewpoint that cannabis improves sleep or reduces anxiety is inconsistent.

A diverse team of researchers that included graduate and undergraduate students contributed to the paper, along with faculty and a postdoctoral fellowship researcher. Amlung noted that it's somewhat unusual for undergraduate students to be authors in a published scientific paper, but they earned their byline with their hard work as equal contributors to the research.

"This captures one of the biggest things that KU prides itself on, which is engaging undergraduate students directly in scientific research," Amlung said.

If students are planning to go into a research or clinical science field, they should have a strong understanding of what's involved, he said.

"The best way for undergraduate students to get that exposure," said Amlung, "is to actually do research."

The research, "Exploring the suitability of cannabis use with next-day responsibilities: A behavioral-economic and qualitative study," was published in the Journal of the Experimental Analysis of Behavior.
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Resilience index needed to keep us within planet's 'safe operating space' | ScienceDaily
Researchers are calling for a 'resilience index' to be used as an indicator of policy success instead of the current focus on GDP.


						
They say that GDP ignores the wider implications of development and provides no information on our ability to live within our planet's 'safe operating space'.

In a paper published today [15 November] in the journal One Earth, researchers from the University of Southampton, UCL and the University of East Anglia outline the case for using a resilience index to inform policy decisions, arguing it would be a much more appropriate measure for the modern age than GDP.

"Resilience is about the ability of a system to prepare for, resist, recover and adapt to disturbances in order to function successfully," says Professor Ian Townend, lead author of the paper from the University of Southampton.

"This invites us to take a more holistic view, accommodating both human and natural components of complex systems that extend across environmental, social and economic domains."

Gross Domestic Product (GDP) was adopted to guide progress when the Great Depression of the 1930's led to a need for economic growth. Since then, it has become one of the most significant policy indicators.

But there is increasing concern about our use of resources on a finite planet and the growing and interacting pressures of pollution, biodiversity loss and climate change.




That's prompted scientists to consider a 'safe operating space' that ensures humanity has an adequate social foundation, while remaining within sustainable ecological limits (also known as planetary boundaries).

"As we encroach on planetary boundaries, the number of organisms an ecosystem can support is reduced," says Prof Townend. "Similarly, if we don't address inequality, embark on conflict, or suffer major disasters, our social foundations are diminished."

The researchers believe that a resilience index can help policy makers to steer a course through this safe operating space.

Professor Jon French, a coauthor on the paper from UCL, says: "Often what we can measure is what gets done, so it's important to provide a quantitative measure of resilience at local, national and global scales.

"Necessarily, such a measure will incorporate value judgements. Rather than seeing this as a drawback, this can allow differing views within a society to be captured.

"It also helps decision makers to consider the inherent trade-offs when dealing with systems that extend across social, environment and economic domains."

In the paper, the researchers provide two examples of how a resilience index might be used at a national and global scale.




The University of Southampton has developed a model to index the resilience of England's coastal communities. The model allows decision makers to adjust the relative weight given to different priorities, such as human health, economic damage or habitat loss.

This means stakeholders, such as local government, businesses, or communities, can influence how resilience is quantified based on their specific needs, ensuring decisions reflect a balanced view of competing interests?.

The team applied a similar method on a global scale using existing data sets. They mapped biophysical and social performance measures to index the resilience of 132 countries during 1992 and 2015.

In this illustrative example, the global index revealed a trend towards progress being made on social measures at the expense of biophysical measures of resilience.

The team believe such models could enhance or even replace traditional performance measures, but suggest further development is needed.

"We urgently need to think about how we mobilise a global change in outlook," says Professor Robert Nicholls, another coauthor on the paper from the Tyndall Centre for Climate Change Research at the University of East Anglia.

"That means moving away from the focus on GDP to measures that track the challenges we face to meet societal needs and recognise that these are inextricably linked to the needs of all life on earth."

The paper Framing resilience to manage complex environmental systems is published in One Earth and is available online.

The work was supported by the UK Climate Resilience Programme through UK Research and Innovation (UKRI).
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Time in nature benefits children with mental health difficulties | ScienceDaily
A team of researchers from McGill and Universite de Montreal's Observatoire pour l'education et la sante des enfants (OPES, or observatory on children's health and eduation), led by Sylvana Cote, found that spending two hours a week of class time in a natural environment can reduce emotional distress among 10- to 12-year-olds who had the most significant mental health problems before the program began.


						
The research comes on the heels of the publication of a UNICEF report pointing to the importance of green space for children's development.

The study published this week in JAMA Network Open, looked at the effects of spending time in nature on the behaviour and mental health symptoms of over 500 schoolchildren across Quebec in the spring of 2023.

The researchers found that at the end of a three-month period, teachers noted that the biggest changes in behaviour occurred in children with the most significant problems at the outset, including anxiety and depression, aggressivity and impulsivity, or social problems relating to interaction with their peers.

Interviews with the teachers following the intervention also suggested that children were more calm, relaxed and attentive in class after time spent in nature.

"We found that children with higher mental health symptoms at baseline showed greater reductions in symptoms following the intervention," says senior author Marie-Claude Geoffroy, an associate professor in the McGill Department of Psychiatry, and the Canada Research Chair in Youth Mental Health and Suicide Prevention at the Douglas Research Centre.

"This suggests that nature-based programs may offer targeted benefits for children with higher levels of mental health vulnerabilities and potentially act as an equalizer of mental health among school-age children," added Sylvana Cote, one of the paper's co-authors and a professor Universite de Montreal's school of public health and Canada Research Chair in the Prevention of Psychosocial and Educational Problems in Childhood.




Students from across Quebec and from a range of economic backgrounds

The research builds on earlier observational studies but is the first to use a randomized controlled trial to provide concrete information about the benefits to children of spending time in nature.

Including the members of the control group, approximately 1,000 children took part in the study. All were between the ages of 10 and 12 years and in grades five or six. They came from 33 different elementary schools in neighbourhoods representing a range of socioeconomic statuses and scattered around Quebec. All schools were within one kilometre of a park or green space. Half of the children stayed in school, while a similar number of children took part in the nature-based intervention.

"The idea for the project came up during the pandemic when people were worried about the health risks of children spending so much time inside the school each day," said Geoffroy. "My kids and I spend lots of time in parks, so I've seen the benefits of spending time in nature, both for myself and for them. So, I thought maybe we can have a free and accessible intervention where school children can spend time in nature, and we can measure the effects this has on their mood and behaviour."

To be able to measure changes in behaviour over the three-month period, students and teachers in the control group and the nature-intervention group were asked to fill out short questionnaires. These were designed to measure children's emotional and behavioural difficulties, as well as their strengths.

Combining schooling with activities to promote mental health

During the two hours they spent in the park each week, teachers were asked to offer their regular classes in subjects such as math, languages or science. In addition, they were asked to incorporate a short 10-15-minute activity designed to promote mental health, with examples drawn from a teachers' kit designed by the research team. The activities included things like drawing a tree or a mandala, writing haikus, mindful walking, talking about cycles of life and death in nature, and so on.

"Our results are particularly relevant for educators, policy-makers and mental health professionals seeking cost-effective and accessible ways to support vulnerable students," added Tianna Loose, a post-doctoral fellow at Universite de Montreal and the first author of the paper. "The intervention was low-cost, well-received and posed no risks, making it a promising strategy for schools with access to greenspaces."

The researchers are hoping to follow up this study by working with teenagers to co-design an intervention in nature to improve well-being, reduce climate anxiety and increase connection to nature.
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Cash is King: The surprising truth about spending habits in a cashless world | ScienceDaily

Physical cash not only influences how much we spend but also fosters a profound sense of psychological ownership that digital payments cannot replicate, according to research from the University of Surrey.

In a paper published in Qualitative Market Research, researchers detail as cash fades from our wallets, so too does our awareness of spending, leading to impulsive and unnecessary purchases. The study suggests that maintaining a physical element in our payment systems may be vital for promoting responsible spending behaviours.

Dr Jashim Khan, Associate Professor of Marketing and Director of International Business Management and lead-author of the study at the University of Surrey said:

"The visceral nature of cash -- its smell, feel, and the act of counting it -- creates an emotional connection that digital payments lack.

"When we handle cash, we are not just spending money; we are parting with a piece of ourselves."

The research team conducted their study in two different cultures, and at very different times -- New Zealand in 2013 and China in 2023. They used focus groups and open-ended questionnaires to gather rich, detailed data about consumer experiences with cash and cashless payment methods. Participants were asked to describe their feelings and behaviours surrounding the use of different payment modes. They found that cash promotes heightened awareness of spending, while cards and apps often lead to a disconnection from the money being spent.




While 50% of transactions in China are made through app-based payments, participants expressed a diminished sense of ownership over their finances. One participant noted, "Digital money doesn't feel like spending your own money; there is no concept of money, but cash is different; it always feels like your money is decreasing when you use it." This sentiment echoes across both studies, underscoring the emotional weight that cash carries compared to its digital counterparts.

The research also found that while people feel happy and secure using third-party payment apps, they sometimes struggle with a sense of loss when parting with cash. Emotional responses to cash transactions include sadness and guilt, reflecting a deeper psychological connection to physical money. In contrast, the ease of digital payments often results in mindless spending, as the tangibility of cash is replaced by abstract numbers on a screen.

Dr Khan continues:

"Our research shows that cash isn't just money -- it's a way to stay connected to what we spend. Holding cash in our hands reminds us of its value, something that digital payments can make easy to forget. As we use more cashless options, it's worth remembering the lessons cash teaches about spending wisely. We're not saying cash is outdated. In fact, we're rethinking how we view and manage money as things change. Moving to a cashless society means we need to understand how different payment choices affect us, not just financially but emotionally. Knowing this can help us make better financial decisions in a world where money often feels invisible."
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PTSD patients can benefit just as much from intensive outpatient programs as from inpatient clinics, new study shows | ScienceDaily
The effects of war on those who fight and witness it firsthand can linger long after peace has been made and the troops have come home. In Canada, it is estimated that 10 per cent of war-zone veterans will develop post-traumatic stress disorder (PTSD) while others will exhibit at least some of its symptoms.


						
Because PTSD comes in many forms and affects each person differently, treating it can be a challenge. Some patients benefit more from residential, in-treatment programs, while others are more suited for outpatient care. Others may thrive best in a system that mixes elements of both.

Such is the topic of a new paper in the Journal of Aggression, Maltreatment & Trauma by a team of researchers led by Concordia's Walter Marcantoni. In it, they write that they found intensive outpatient programs (IOPs), in which a patient consults with a health professional daily while staying at home in their community, are as effective as inpatient treatment. In the latter case, patients are isolated to focus solely on recovery, usually for six to 12 weeks at a time, depending on the level of care needed. Both types of programs have better completion rates than standard outpatient treatment programs, where the drop-out level can be as high as 50 per cent.

"For patients, this means that there are options when it comes to receiving care," says Marcantoni, an assistant professor in the Department of Psychology and the paper's lead author.

Differences between veterans and serving members

Marcantoni and his team at the CIUSSS du l'Ouest-de-l'Ile-de-Montreal looked at 32 studies of PTSD treatment in active military personnel and veterans in residential programs and IOPs. The majority took place in the United States, with the others set in the United Kingdom, Australia and Israel.

All the subjects in these studies met the criteria of PTSD and were often diagnosed with comorbidities like depression, anxiety and substance and alcohol abuse.




The inpatient and IOPs both offered various forms of psychotherapy, including cognitive processing therapy and cognitive behavioural therapy, usually in group settings. Both programs also offered complementary therapies such as psychoeducation, anger management, medication management and art therapy, among others.

"We found that the average changes that took place from intake to discharge in residential clinics and IOPs in improvement scores were basically the same. There was really no difference," says Marcantoni, who is the head of the Health Technology Assessment Unit for the CIUSSS.

The researchers did note a striking difference in results between patients who were treated at privately run IOP clinics and those that were run by the US Department of Defense. They note that the privately operated clinics generally treat veterans, while the government-run ones only accept active military service members.

"At this point we can only speculate, but it seems that IOPs seem better suited to veterans than to active service members," Marcantoni says. "There can be several reasons for this: there is still a stigma attached to having to undergo treatment, and for active members, treatment is usually not voluntary but ordered. For veterans, enrolling in these programs is entirely voluntary -- they are doing it because they want to."

Marcantoni says this is the very first paper comparing the efficacy of residential clinics and IOPs for PTSD. He hopes that future studies will examine the discrepancy in results from private and government clinics and see if approaches to treatment programs need to be adjusted based on the populations they are serving.
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New study sheds light on language development in children with hearing loss | ScienceDaily
A University of Miami study offers new insights into language development in children with hearing loss, suggesting language learning strategies that may help children with cochlear implants -- surgically implanted hearing devices -- overcome initial language development delays.


						
The study, conducted by University of Miami College of Arts and Sciences researchers Lynn K. Perry and Daniel S. Messinger and University of Miami Leonard M. Miller School of Medicine researcher Ivette Cejas, sheds light on the relationship between early vocabulary knowledge and later language development in children with cochlear implants.

The researchers focused on the proportion of shape-based nouns in children's initial vocabularies. Shape-based nouns are words like "chair" or "cup" that describe a category of objects based on their shape, rather than other characteristics such as color or material.

Their findings, published in Developmental Science, show that a higher proportion of shape-based nouns in a child's vocabulary shortly after cochlear implantation was associated with better language development for the next three years.

The researchers also found that the association between the shape-based nouns and long-term language development was stronger in children who had received cochlear implants, compared to children with normal hearing. The results have implications for efforts to help children with hearing loss surmount initial language delays caused by a lack of auditory input and access to speech sounds before they receive cochlear implants.

"Learning more shape-based nouns seemed to affect both how many words they knew and also their grammar skills and other aspects of language," said Perry, the first author on the paper and an associate professor in the Department of Psychology. "Especially for the children with cochlear implants, it was such a strong predictor that even three years later, we were able to account for some of the differences in their language skills."

The data used in this study was collected as part of the Childhood Development after Cochlear Implantation Study, a national, multi-site longitudinal study. The researchers analyzed data on the language abilities of young children with cochlear implants prior to their implantation surgery and every six months after implantation. They also looked at data on children with normal hearing who were recruited from preschools.




The study, which was supported by the National Institute on Deafness and Other Communication Disorders of the National Institutes of Health, found that the children with a larger proportion of shape-based nouns in their vocabularies shortly after implantation had larger vocabularies at a year, two years, and three years after implantation. They also scored higher on standardized tests of otherlanguage abilities, and they were more likely to have caught up with their peers with normal hearing.

Previous studies have indicated the importance of shape-based nouns in the language development of children with normal hearing, and that picking up on this pattern in early-learned English vocabulary can help children to acquire new words. But prior to this study, little was known about the role of shape-based nouns in the language development of children with cochlear implants.

"This is a real experiment in nature showing that the types of words a child knows shape their language development," said Messinger, a professor in the Department of Psychology. "It's remarkable that these effects were strongest for cochlear implant users, perhaps because shape-based nouns guided their word learning after implants gave them access to hearing."

The findings suggest that knowing shape-based nouns facilitates children's language development and may help to make up for initial language delays in children with cochlear implants.

"While cochlear implants have become the standard of care for children with bilateral severe to profound hearing loss, there continues to be significant variability in their spoken language development," said Cejas, a professor and the director of family support services in the Department of Otolaryngology at the Miller School of Medicine. "Our work highlights a potential avenue for intervention that may aid in closing the vocabulary and language gap that exists for some of these children."

Although the study found an association between the initial proportion of shape-based nouns in a child's vocabulary and later language development, the researchers said further investigation is needed to establish a causal link.

They also noted that they don't yet know why some children had a larger proportion of shape-based nouns in their vocabulary than others.

"Both within the group of children who have cochlear implants and children in general, we do see differences in terms of what words children learn first," Perry said. "I think figuring out where those differences come from will be important to knowing how to best support all learners."
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It's my brain's fault! Why teenagers make often unwise decisions | ScienceDaily
Adults exhibit a general tendency to make better decisions than adolescents, and this improvement drives an increase in specific and more sophisticated choice behaviors, according to a study published November 14 in the open-access journal PLOS Biology by Vanessa Scholz and Lorenz Deserno from the University of Wurzburg, Germany, and colleagues.


						
Learning and decision-making change considerably from adolescence into adulthood. Adolescents undergo developmental changes in specific choice behaviors, such as goal-directed behaviors and motivational influences over choice. They also consistently show high levels of decision noise, i.e., choosing suboptimal options. However, it remains unknown whether these observations -- the development of specific and more sophisticated choice processes and higher decision noise -- are independent or related. It is possible that the development of specific choice processes might be impacted by age-dependent changes in decision noise.

To test this idea, Scholz, Deserno, and colleagues analyzed data from 93 participants between 12 and 42 years of age. The participants completed three reinforcement learning tasks: a task assessing motivational influences over choices, a learning task capturing adaptive decision-making in response to environmental changes, and a task measuring goal-directed behavior.

The results revealed that noise levels were strongly correlated across reinforcement learning tasks. Critically, noise levels mediated age-dependent increases in more sophisticated choice behaviors and performance gains. The findings suggest that unspecific noise mediates the development of highly specific functions or strategies.

One reason for these mediation effects could be a limited availability of cognitive resources in adolescents due to the ongoing development of brain areas related to cognitive control. Having fewer cognitive resources might make adolescents more prone to rely on computationally cheaper decision strategies, rendering them more susceptible to emotional, motivational and social influences.

Overall, the study provides novel insights into the computational processes underlying developmental changes in decision-making. According to the authors, future work may unravel the neural basis as well as the developmental and clinical real-life relevance of decision noise for neurodevelopmental disorders.

The authors add, "Teenagers make less optimal, so-called 'noisy' decisions. While these noisy decisions decrease when growing older, this decrease is also linked to the development of improved complex decision-making skills, such as planning and flexibility."
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Four global policies could eliminate more than 90% of plastic waste and 30% of linked carbon emissions by 2050 | ScienceDaily

The study, "Pathways to reduce global plastic waste mismanagement and greenhouse gas emissions by 2050," by researchers at the University of California Berkeley and the University of California Santa Barbara, comes in advance of negotiations in Busan, Republic of Korea (November 25-December 1), where delegates from more than 190 countries are expected to iron out the final details of the world's first legally binding treaty on plastic pollution.

"This is it. These upcoming negotiations in Busan are our one chance to come together as a planet and fix this problem," said Dr. Douglas McCauley, Professor at UC Santa Barbara, Adjunct Professor at UC Berkeley. "One of the most exciting discoveries in this research is that it is actually possible to nearly end plastic pollution with this Treaty. I'm cautiously optimistic, but we can't squander this once-in-a-lifetime opportunity."

If no action is taken in Busan, annual plastic consumption will rise 37% between 2020 and 2050, and plastic pollution will nearly double across the same period.

"This study demonstrates how far we have come in not just quantifying the manifold problems surrounding plastics, but also in identifying and evaluating potential solutions," said Dr. Roland Geyer, Professor of Industrial Ecology, Bren School of Environmental Science & Management at UC Santa Barbara. "I am very proud of what our team was able to achieve in time for the final round of negotiations for the Global Plastics Treaty."

By continuing with business as usual, the world would generate enough litter between 2011 and 2050 to cover Manhattan in a heap of plastic ten times the height of the Empire State Building. In a business-as-usual future, greenhouse gas emissions related to plastic would jump 37% from 2020 levels to 3.35 gigatons of carbon dioxide equivalent in 2050 -- this is the same as nearly 9,000 natural gas-fired power plants operating for one year or the energy use for more than 436 million homes for one year.

"There are multiple pathways available to negotiators, but it does require ambition," said Sam Pottinger, Senior Research Data Scientist, Eric and Wendy Schmidt Center for Data Science and Environment at UC Berkeley. "The impact that we're really hoping to see on the treaty is that it is data-informed. As the treaty comes to its final conclusion before ratification, we want folks to be aware of how much progress they've actually made, at least according to the best science that we have available right now."

Countries in the Global South will continue to bear the greatest burden of the plastic crisis. Financing mechanisms created in the treaty could drive much-needed investment into waste management and recycling infrastructure in these regions to reduce plastic pollution -- thus helping to solve a major global environmental justice issue.

"I'm optimistic about a sustainable future," said Dr. Nivedita Biyani, Researcher on Global Plastic Modeling, Benioff Ocean Science Laboratory at UC Santa Barbara. "This policy work shows that we can reach minimal mismanaged plastic waste if we can come together in action. This provides policymakers with a novel tool that isn't prescriptive -- they can combine various policies as they see fit. Going forward, I think a mechanism to gather data on plastic production and trade will be a key factor. We need supply chain transparency here."

The study is built on insights from an AI-generated tool developed by a team of plastic researchers, data scientists, and AI researchers at the Benioff Ocean Science Laboratory and Bren School of Environmental Science & Management at University of California Santa Barbara, and the Eric and Wendy Schmidt Center for Data Science & Environment at University of California Berkeley. The tool uses machine learning to combine information about population growth and economic trends to forecast the future of plastic production, pollution and trade.
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      Strange &amp; Offbeat News

      Quirky stories from all of ScienceDaily's health, technology, environment, and society sections.


      
        Astronomers take the first close-up picture of a star outside our galaxy
        While astronomers have taken about two dozen zoomed-in images of stars in our galaxy, unveiling their properties, countless other stars dwell within other galaxies, so far away that observing even one of them in detail has been extremely challenging. Up until now.

      

      
        Synchronized movement between robots and humans builds trust, study finds
        Trust between humans and robots is improved when the movement between both is harmonized, researchers have discovered.

      

      
        Researchers develop clinically validated, wearable ultrasound patch for continuous blood pressure monitoring
        A re-engineered wearable ultrasound patch for continuous and noninvasive blood pressure monitoring has undergone comprehensive clinical validation on over 100 patients, marking a major milestone in wearable technology research. The soft, stretchy patch provides precise, real-time readings of blood pressure deep within the body. It could offer a simpler and more reliable alternative to current clinical methods.

      

      
        Thanksgiving special: Dinosaur drumsticks and the story of the turkey trot
        Wings may be the obvious choice when studying the connection between dinosaurs and birds, but a pair of paleontologists prefer drumsticks. That part of the leg, they say, is where fibular reduction among some dinosaurs tens of millions of years ago helped make it possible for peacocks to strut, penguins to waddle, and turkeys to trot.

      

      
        Astronomers discover first pairs of white dwarf and main sequence stars in clusters, shining new light on stellar evolution
        Astronomers have discovered the first pairs of white dwarf and main sequence stars -- 'dead' remnants and 'living' stars -- in young star clusters. This breakthrough offers new insights on an extreme phase of stellar evolution, and one of the biggest mysteries in astrophysics.

      

      
        New theory reveals the shape of a single photon
        A new theory, that explains how light and matter interact at the quantum level has enabled researchers to define for the first time the precise shape of a single photon.

      

      
        The chilling sound of the Aztec death whistle
        The Aztec skull whistle produces a shrill, screaming sound. A study shows that these whistles have a disturbing effect on the human brain. The Aztecs may have deliberately used this effect in sacrificial rituals.

      

      
        How cells habituate
        Up until recently, habituation -- a simple form of learning -- was deemed the exclusive domain of complex organisms with brains and nervous systems, such as worms, insects, birds, and mammals. But a new study offers compelling evidence that even tiny single-cell creatures such as ciliates and amoebae, as well as the cells in our own bodies, could exhibit habituation akin to that seen in more complex organisms with brains.

      

      
        Sliding seeds can provide insight into devastating landslides and rock avalanches
        Researchers study how Champatis roll and bounce down inclines. The authors released a heap of the seeds down an inclined plane while a camera recorded their descent to analyze their speed and the dynamics of their movement. The grains start to spread out slowly, then decrease quickly as they move downstream, akin to rock avalanches. This research may provide valuable insights into geological flows, including hyperspreading of rock avalanches, and could contribute to resolving challenges in this a...

      

      
        Effortless robot movements
        Humans and animals move with remarkable economy without consciously thinking about it by utilizing the natural oscillation patterns of their bodies. A new tool can now utilize this knowledge for the first time to make robots move more efficiently.

      

      
        Scientists recreate mouse from gene older than animal life
        An international team of researchers has achieved an unprecedented milestone: the creation of mouse stem cells capable of generating a fully developed mouse using genetic tools from a unicellular organism, with which we share a common ancestor that predates animals. This breakthrough reshapes our understanding of the genetic origins of stem cells, offering a new perspective on the evolutionary ties between animals and their ancient single-celled relatives.

      

      
        New research explores volcanic caves, advancing the search for life on Mars
        Through the intricate study of lava tubes -- caves formed following volcanic eruptions when lava cools down -- an international team of researchers has uncovered clues about Earth's ancient environments that could be significant in the search for life on Mars.

      

      
        New fossil reveals the evolution of flying reptiles
        A newly discovered pterosaur fossil is shedding light on the evolutionary journey of these ancient flying reptiles. This complete specimen, named Skiphosoura bavarica, provides crucial insights into how pterosaurs transitioned from early, smaller forms to the later, gigantic species. By analysing the unique features of Skiphosoura, paleontologists can now trace the step-by-step evolution of pterosaurs, including changes in head size, neck length, wing structure, and tail length. This groundbreaki...

      

      
        New idea may crack enigma of the Crab Nebula's 'zebra' pattern
        A theoretical astrophysicist may have solved a nearly two-decade-old mystery over the origins of an unusual 'zebra' pattern seen in high-frequency radio pulses from the Crab Nebula.

      

      
        Gaming for the good!
        It turns out gaming is good for you! New research indicates massive multiplayer online gamers learn by gaming and their skills in the workplace are enriched by those seemingly endless hours previously thought of as frittering away time.

      

      
        Invisible touch: AI can feel and measure surfaces
        Quantum-science advances using AI can measure very small surfaces and distances -- opening a world of medical, manufacturing and other applications.

      

      
        Earliest evidence of humans using fire to shape the landscape of Tasmania
        Some of the first human beings to arrive in Tasmania, over 41,000 years ago, used fire to shape and manage the landscape, about 2,000 years earlier than previously thought.

      

      
        'Walk this Way': How ants create trails to multiple food sources
        Researchers have discovered that in a foraging ant's search for food, it will leave pheromone trails connecting its colony to multiple food sources when they're available, successfully creating the first model that explains the phenomenon of trail formation to multiple food sources.

      

      
        Generation of rat offspring from ovarian oocytes by cross-species transplantation
        Attempts to obtain eggs and offspring using oocytes in ovary have been made for keeping desirable traits in livestock, preserving human fertility, etc. Ovarian transplantation, one of those methods, has been established and widely used. Although transplantation to different species is expected to bring benefits, it is still too difficult to produce offspring. Researchers have developed a novel system using xenotransplantation (transplantation of organs from one species to different one), and succ...

      

      
        Biologists reveal the genetic 'switch' behind parrot color diversity
        From the Carnival in Rio de Janeiro to the shoulders of pirates: parrots are synonymous with color for people across the world. In a new study, scientists uncover a 'switch' in the DNA of parrots that controls their wide gamut of colors.

      

      
        Egyptians drank hallucinogenic cocktails in ancient rituals, study confirms
        Scholars for the first time identified chemical signatures of the components of a liquid concoction contained in a Bes mug. A new technique helped identify a sample flavored with honey, sesame seeds, pine nuts, licorice and grapes -- commonly used to make the beverage look like blood.

      

      
        AI headphones create a 'sound bubble,' quieting all sounds more than a few feet away
        Researchers have created a headphone prototype that allows listeners to hear people speaking within a bubble with a programmable radius of 3 to 6 feet. Voices and sounds outside the bubble are quieted an average of 49 decibels, even if they're louder than those in the bubble.
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Astronomers take the first close-up picture of a star outside our galaxy | ScienceDaily
"For the first time, we have succeeded in taking a zoomed-in image of a dying star in a galaxy outside our own Milky Way," says Keiichi Ohnaka, an astrophysicist from Universidad Andres Bello in Chile. Located a staggering 160 000 light-years from us, the star WOH G64 was imaged thanks to the impressive sharpness offered by the European Southern Observatory's Very Large Telescope Interferometer (ESO's VLTI). The new observations reveal a star puffing out gas and dust, in the last stages before it becomes a supernova.


						
"We discovered an egg-shaped cocoon closely surrounding the star," says Ohnaka, the lead author of a study reporting the observations published today in Astronomy & Astrophysics. "We are excited because this may be related to the drastic ejection of material from the dying star before a supernova explosion."

While astronomers have taken about two dozen zoomed-in images of stars in our galaxy, unveiling their properties, countless other stars dwell within other galaxies, so far away that observing even one of them in detail has been extremely challenging. Up until now.

The newly imaged star, WOH G64, lies within the Large Magellanic Cloud, one of the small galaxies that orbits the Milky Way. Astronomers have known about this star for decades and have appropriately dubbed it the 'behemoth star'. With a size roughly 2000 times that of our Sun, WOH G64 is classified as a red supergiant.

Ohnaka's team had long been interested in this behemoth star. Back in 2005 and 2007, they used ESO's VLTI in Chile's Atacama Desert to learn more about the star's features, and carried on studying it in the years since. But an actual image of the star had remained elusive.

For the desired picture, the team had to wait for the development of one of the VLTI's second-generation instruments, GRAVITY. After comparing their new results with other previous observations of WOH G64, they were surprised to find that the star had become dimmer over the past decade.

"We have found that the star has been experiencing a significant change in the last 10 years, providing us with a rare opportunity to witness a star's life in real time," says Gerd Weigelt, an astronomy professor at the Max Planck Institute for Radio Astronomy in Bonn, Germany and a co-author of the study. In their final life stages, red supergiants like WOH G64 shed their outer layers of gas and dust in a process that can last thousands of years. "This star is one of the most extreme of its kind, and any drastic change may bring it closer to an explosive end," adds co-author Jacco van Loon, Keele Observatory Director at Keele University, UK, who has been observing WOH G64 since the 1990s.

The team thinks that these shed materials may also be responsible for the dimming and for the unexpected shape of the dust cocoon around the star. The new image shows that the cocoon is stretched-out, which surprised scientists, who expected a different shape based on previous observations and computer models. The team believes that the cocoon's egg-like shape could be explained by either the star's shedding or by the influence of a yet-undiscovered companion star.

As the star becomes fainter, taking other close-up pictures of it is becoming increasingly difficult, even for the VLTI. Nonetheless, planned updates to the telescope's instrumentation, such as the future GRAVITY+, promise to change this soon. "Similar follow-up observations with ESO instruments will be important for understanding what is going on in the star," concludes Ohnaka.
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Synchronized movement between robots and humans builds trust, study finds | ScienceDaily
Trust between humans and robots is improved when the movement between both is harmonised, researchers have discovered.


						
These findings could improve the success of real-world human-robot teams, helping users like the emergency services to work more effectively with robots in the future.

By sensing co-movement in real-world environments, robots could use this as an indicator to sense whether the user trusts them sufficiently.

Lead author Dr Edmund Hunt, based in the University of Bristol's Faculty of Science and Engineering, said: "People have preferred social distances from others during interaction and their proximity shapes engagement.

"This is true for human-robot interaction as well. The way a robot moves can also convey information to a user -- humans quickly perceive apparent goal-directed behaviour from robot motion.

"We wanted to understand whether how humans and mobile robots move together -- co-movement through a space such as a building -- can affect levels of trust in the robot."

The team predicted that if robots can move alongside humans in a synchronised way it would build trust -- and conversely, that if a user distrusts a robot, the co-movement will be disrupted.




The experiment took place in 'Sparks Bristol' where members of the public were teamed up with two mobile rover robots and asked them to imagine they were a firefighter searching a building after a fire, using the robots to inspect the building and make sure it was safe.

The team then tracked the human and robot movement using an ultrasound tracking system. They found statistical evidence that synchronisation between human and robot movement over time, when the robot was within two metres, is related to changes in self-reported trust. Users who reported lower trust in the robots were found to have mirrored the robots' movements less.

This means movement could potentially be used by the robots as a marker for problems with their user's trust in them, and they could take pre-emptive actions to try and improve or repair the trust, for instance if they have made a mistake and they need to make amends.

Dr Hunt added: "In the future humans and robots will be increasingly working alongside each other in teams -- and the teammates will need to trust each other.

"We found evidence that when humans and robots can move together in a more synchronised way it helps trust -- and that when trust is damaged, this co-movement is disrupted too.

"This might provide an early warning of the need for trust repair -- so that a human-robot mission can still be successful when things don't go to plan."

Now the team plan to investigate further the causal relationship from decreased trust to decreased co-movement. This includes establishing whether an interruption to robot co-working it is more difficult for the participant to find the rhythm of co-moving with the robot, which may not be a trust issue as such. This might also include exploring other forms of minimal, nonverbal communication suited to non-humanoid robots, such as indicator lights or sounds, which can shape how trust is developed and maintained.
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Researchers develop clinically validated, wearable ultrasound patch for continuous blood pressure monitoring | ScienceDaily
A team of researchers at the University of California San Diego has developed a new and improved wearable ultrasound patch for continuous and noninvasive blood pressure monitoring. Their work marks a major milestone, as the device is the first wearable ultrasound blood pressure sensor to undergo rigorous and comprehensive clinical validation on over 100 patients.


						
The technology, published on Nov. 20 in Nature Biomedical Engineering, has the potential to improve the quality of cardiovascular health monitoring in the clinic and at home.

"Traditional blood pressure measurements with a cuff, which are limited to providing one-time blood pressure values, can miss critical patterns. Our wearable patch offers a continuous stream of blood pressure waveform data, allowing it to reveal detailed trends in blood pressure fluctuations," said study co-first author Sai Zhou, who recently graduated with his Ph.D. in materials science and engineering from the UC San Diego Jacobs School of Engineering.

The patch is a soft and stretchy device, about the size of a postage stamp, that adheres to the skin. When worn on the forearm, it offers precise, real-time readings of blood pressure deep within the body. The patch is made of a silicone elastomer that houses an array of small piezoelectric transducers sandwiched between stretchable copper electrodes. The transducers transmit and receive ultrasound waves that track changes in the diameter of blood vessels, which are then converted into blood pressure values.

Technological improvements to wearable ultrasound

The wearable ultrasound patch builds upon an earlier prototype that was pioneered by the lab of Sheng Xu, a professor in the Aiiso Yufeng Li Family Department of Chemical and Nano Engineering at UC San Diego. Researchers re-engineered the patch with two key improvements to enhance its performance for continuous blood pressure monitoring. First, they packed the piezoelectric transducers closer together, enabling them to provide wider coverage so they could better target smaller arteries such as the brachial and radial arteries, which are more clinically relevant. Second, they added a backing layer to dampen redundant vibrations from the transducers, resulting in improved signal clarity and tracking accuracy of arterial walls.

In tests, the device produced comparable results to a blood pressure cuff and another clinical device called an arterial line, which is a sensor inserted into an artery to continuously monitor blood pressure. While the arterial line is the gold standard for blood pressure measurement in intensive care units and operating rooms, it is highly invasive, limits patient mobility, and can cause pain or discomfort. The patch provides a simpler and more reliable alternative, as shown in validation tests conducted on patients undergoing arterial line procedures in cardiac catheterization laboratories and intensive care units.




Comprehensive clinical validation

Researchers conducted extensive tests to validate the patch's safety and accuracy. A total of 117 subjects participated in studies that evaluated blood pressure across a wide range of activities and settings. In one set of tests, seven participants wore the patch during daily activities such as cycling, raising an arm or leg, performing mental arithmetic, meditating, eating meals and consuming energy drinks. In a larger cohort of 85 subjects, the patch was tested during changes in posture, such as transitioning from sitting to standing. Results from the patch closely matched those from blood pressure cuffs in all tests.

The patch's ability to continuously monitor blood pressure was evaluated in 21 patients in a cardiac catheterization laboratory and four patients who were admitted to the intensive care unit after surgery. Measurements from the patch agreed closely with results from the arterial line, showcasing its potential as a noninvasive alternative.

"A big advance of this work is how thoroughly we validated this technology, thanks to the work of our medical collaborators," said Xu. "Blood pressure can be all over the place depending on factors like white coat syndrome, masked hypertension, daily activities or use of medication, which makes it tricky to get an accurate diagnosis or manage treatment. That's why it was so important for us to test this device in a wide variety of real-world and clinical settings. Many studies on wearable devices skip these steps during development, but we made sure to cover it all."

Next steps

The research team is preparing for large-scale clinical trials and plans to integrate machine learning to further improve the device's capabilities. Efforts are also underway to validate a wireless, battery-powered version for long-term use and seamless integration with existing hospital systems.




Paper: "Clinical validation of a wearable ultrasound blood pressure sensor." Co-authors include Sai Zhou*, Geonho Park*, Katherine Longardner*, Muyang Lin*, Baiyan Qi, Xinyi Yang, Xiaoxiang Gao, Hao Huang, Xiangjun Chen, Yizhou Bian, Hongjie Hu, Ray S. Wu, Wentong Yue, Mohan Li, Chengchengfang Lu, Ruotao Wang, Siyu Qin, Isac Thomas, Benjamin Smarr, Erik B. Kistler, Belal Al Khiami, Irene Litvan and Sheng Xu, UC San Diego; and Esra Tasali and Theodore Karrison, The University of Chicago.

*These authors contributed equally to this work.

This work was supported by a Wellcome Trust Innovator Award (WT215841/Z/19/Z) and the National Institutes of Health (1 R01 EB3346401).

All bio-experiments were conducted in accordance with the ethical guidelines of the National Institutes of Health and with the approval of the Institutional Review Boards of the University of California San Diego.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2024/11/241120122153.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Thanksgiving special: Dinosaur drumsticks and the story of the turkey trot | ScienceDaily
Wings may be the obvious choice when studying the connection between dinosaurs and birds, but a pair of Yale paleontologists prefer drumsticks. That part of the leg, they say, is where fibular reduction among some dinosaurs tens of millions of years ago helped make it possible for peacocks to strut, penguins to waddle, and turkeys to trot.


						
"A good way to understand this is to take a look at drumsticks, like the ones people eat on Thanksgiving," said Armita Manafzadeh, lead author of a new study in Nature. She is a postdoctoral researcher affiliated with the Yale Institute for Biospheric Studies, the Department of Earth & Planetary Science, and the Yale Peabody Museum.

"Under the meat of a drumstick, you'll find two bones -- the tibia, which is long and thick, and the fibula, which is much shorter and thinner," Manafzadeh explained. "This shortened fibula is what allows birds to twist and turn around when they're not in flight. And to understand its evolutionary story, we have to look at dinosaurs."

Yet the fibula had been largely overlooked by paleontologists and other scientists, often viewed as merely a small remnant of a once-larger physiological feature. The idea that the shortened fibula had a distinct evolutionary benefit was relatively unexplored.

"The fibula is, in general, the more diminutive of the two lower leg bones, and often neglected in the study of vertebrate form and function," said Bhart-Anjan Bhullar, associate professor of Earth and planetary sciences in Yale's Faculty of Arts and Sciences, associate curator at the Yale Peabody Museum, and co-author of the study. "But evolution acts on all parts of the body, great and small. Structures and regions that have been ignored are often gold mines for new insights and untold tales."

For the study, the researchers used X-ray videos of a present-day bird -- a helmeted guineafowl -- to precisely measure the knee-joint poses of the bird. Using cutting-edge computer animation software, they combined the videos with 3D models to visualize how the bird's bone surfaces fit together geometrically and how those joints appeared in motion.

They also collected X-ray videos from an iguana and an alligator and examined the shapes of leg bones in other birds, including a penguin, an ostrich, an owl, and a crane.




The researchers found that in birds, the tibial joint surfaces have curved arcs, and the shortened fibula is able to roll within the bird's drumstick for about its length relative to the tibia. Taken together, these features enable the knee bones to maintain smooth contact, even when the joint twists by more than 100 degrees.

"You can see that the fibula of birds is moving completely differently from that of other living reptiles," Manafzadeh said. "It's why their knees are uniquely able to spin, allowing them to navigate their world more effectively. They use that mobility to turn and maneuver on the ground, but we suspect they're also using it in mating displays, prey gathering, and moving about tree branches."

Next, the researchers searched for the evolutionary origins of the shortened fibula in birds -- and found their answer in certain species of dinosaurs.

While many dinosaurs, including Tyrannosaurus rex, had straightened tibial surfaces and stiffened drumsticks that only allowed for hinge-like knees, certain avian ancestors, including Rahonavis ostromi and Ichthyornis dispar, showed indications of curved tibial surfaces and a shortened, thinner fibula that was free to move on its own.

"We found that the very features that appeared in early dinosaurs to stiffen the leg ended up being co-opted in birds and their close relatives to mobilize the knee joint in a unique and extreme way," Bhullar said. "Over and again, we see that evolution operates by repurposing existing structures and functions, often in surprising and unpredictable ways."

The researchers said several well-known Yale Peabody Museum fossils were pivotal in the work, including Allosaurus, the giant Jurassic predator discovered by O.C. Marsh (which had a stiffened dinosaurian knee); Deinonychus, the "velociraptor" of the "Jurassic Park" films (which had an early form of the birdlike knee joint); and Ichthyornis, whose proto-beak was the subject of an earlier study by Bhullar (and which had a fully modern, avian knee).

The new study is part of Bhullar and Manafzadeh's ongoing research into the evolution of animal motion, based on their novel method for visualizing how ancient animals moved by comparing their joints with those of modern animals.
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Astronomers discover first pairs of white dwarf and main sequence stars in clusters, shining new light on stellar evolution | ScienceDaily
Astronomers at the University of Toronto (U of T) have discovered the first pairs of white dwarf and main sequence stars -- "dead" remnants and "living" stars -- in young star clusters. Described in a new study published in The Astrophysical Journal, this breakthrough offers new insights on an extreme phase of stellar evolution, and one of the biggest mysteries in astrophysics.


						
Scientists can now begin to bridge the gap between the earliest and final stages of binary star systems -- two stars that orbit a shared center of gravity -- to further our understanding of how stars form, how galaxies evolve, and how most elements on the periodic table were created. This discovery could also help explain cosmic events like supernova explosions and gravitational waves, since binaries containing one or more of these compact dead stars are thought to be the origin of such phenomena.

Most stars exist in binary systems. In fact, nearly half of all stars similar to our sun have at least one companion star. These paired stars usually differ in size, with one star often being more massive than the other. Though one might be tempted to assume that these stars evolve at the same rate, more massive stars tend to live shorter lives and go through the stages of stellar evolution much faster than their lower mass companions.

In the stage where a star approaches the end of its life, it will expand to hundreds or thousands of times its original size during what we call the red giant or asymptotic giant branch phases. In close binary systems, this expansion is so dramatic that the dying star's outer layers can sometimes completely engulf its companion. Astronomers refer to this as the common envelope phase, as both stars become wrapped in the same material.

The common envelope phase remains one of the biggest mysteries in astrophysics. Scientists have struggled to understand how stars spiraling together during this critical period affects the stars' subsequent evolution. This new research may solve this enigma.

Remnants left behind after stars die are compact objects called white dwarfs. Finding these post-common envelope systems that contain both a "dead" stellar remnant and "living" star -- otherwise known as white dwarf-main sequence binaries -- provides a unique way to investigate this extreme phase of stellar evolution.

"Binary stars play a huge role in our universe," says lead author Steffani Grondin, a graduate student in the David A. Dunlap Department for Astronomy & Astrophysics at U of T. "This observational sample marks a key first step in allowing us to trace the full life cycles of binaries and will hopefully allow us to constrain the most mysterious phase of stellar evolution."

The researchers used machine learning to analyze data from three major sources: the European Space Agency's Gaia mission -- a space telescope that has studied over a billion stars in our galaxy -- along with observations from the 2MASS and Pan-STARRS1 surveys. This combined data set enabled the team to search for new binaries in clusters with characteristics resembling those of known white dwarf-main sequence pairs.




Even though these types of binary systems should be very common, they have been tricky to find, with only two candidates confirmed within clusters prior to this research. This research has the potential to increase that number to 52 binaries across 38 star clusters. Since the stars in these clusters are thought to have all formed at the same time, finding these binaries in open star clusters allows astronomers to constrain the age of the systems and to trace their full evolution from before the common envelope conditions to the observed binaries in their post-common envelope phase.

"The use of machine learning helped us to identify clear signatures for these unique systems that we weren't able to easily identify with just a few datapoints alone," says co-author Joshua Speagle, a professor in the David A. Dunlap Department for Astronomy & Astrophysics and Department of Statistical Sciences at U of T. "It also allowed us to automate our search across hundreds of clusters, a task that would have been impossible if we were trying to identify these systems manually."

"It really points out how much in our universe is hiding in plain sight -- still waiting to be found," says co-author Maria Drout, also a professor in the David A. Dunlap Department for Astronomy & Astrophysics at U of T. "While there are many examples of this type of binary system, very few have the age constraints necessary to fully map their evolutionary history. While there is plenty of work left to confirm and fully characterize these systems, these results will have implications across multiple areas of astrophysics."

Binaries containing compact objects are also the progenitors for an extreme stellar explosion called a Type Ia supernova and the sort of merger that causes gravitational waves, which are ripples in spacetime that can be detected by instruments such as the Laser Interferometer Gravitational-Wave Observatory (LIGO). As the team uses data from the Gemini, Keck and Magellan Telescopes to confirm and measure the properties of these binaries, this catalogue will ultimately shed light on the many elusive transient phenomena in our universe.

Contributing institutions include the David A. Dunlap Department of Astronomy & Astrophysics, the Dunlap Institute for Astronomy & Astrophysics, the Department for Statistical Sciences, and the Data Sciences Institute at the University of Toronto, as well as the National Technical Institute for the Deaf and Center for Computational Relativity and Gravitation at the Rochester Institute of Technology, the Department of Astronomy & The Institute for Astrophysical Research at Boston University, and the Department of Astronomy at the University of California, Berkeley.
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New theory reveals the shape of a single photon | ScienceDaily
A new theory, that explains how light and matter interact at the quantum level has enabled researchers to define for the first time the precise shape of a single photon.


						
Research at the University of Birmingham, published in Physical Review Letters, explores the nature of photons (individual particles of light) in unprecedented detail to show how they are emitted by atoms or molecules and shaped by their environment.

The nature of this interaction leads to infinite possibilities for light to exist and propagate, or travel, through its surrounding environment. This limitless possibility, however, makes the interactions exceptionally hard to model, and is a challenge that quantum physicists have been working to address for several decades.

By grouping these possibilities into distinct sets, the Birmingham team were able to produce a model that describes not only the interactions between the photon and the emitter, but also how the energy from that interaction travels into the distant 'far field'.

At the same time, they were able to use their calculations to produce a visualisation of the photon itself.

First author Dr Benjamin Yuen, in the University's School of Physics, explained: "Our calculations enabled us to convert a seemingly insolvable problem into something that can be computed. And, almost as a bi-product of the model, we were able to produce this image of a photon, something that hasn't been seen before in physics."

The work is important because it opens up new avenues of research for quantum physicists and material science. By being able to precisely define how a photon interacts with matter and with other elements of its environment, scientists can design new nanophotonic technologies that could change the way we communicate securely, detect pathogens, or control chemical reactions at a molecular level for example.

Co-author, Professor Angela Demetriadou, also at the University of Birmingham, said: "The geometry and optical properties of the environment has profound consequences for how photons are emitted, including defining the photons shape, colour, and even how likely it is to exist."

Dr Benjamin Yuen, added: "This work helps us to increase our understanding of the energy exchange between light and matter, and secondly to better understand how light radiates into its nearby and distant surroundings. Lots of this information had previously been thought of as just 'noise' -- but there's so much information within it that we can now make sense of, and make use of. By understanding this, we set the foundations to be able to engineer light-matter interactions for future applications, such as better sensors, improved photovoltaic energy cells, or quantum computing."
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The chilling sound of the Aztec death whistle | ScienceDaily
Many ancient cultures used musical instruments in ritual ceremonies. Ancient Aztec communities from the pre-Columbian period of Mesoamerica had a rich mythological codex that was also part of their ritual and sacrificial ceremonies. These ceremonies included visual and sonic iconographic elements of mythological deities of the Aztec underworld, which may also be symbolized in the Aztec death whistle. Their skull-shaped body may represent Mictlantecuhtli, the Aztec Lord of the Underworld, and the iconic screaming sound may have prepared human sacrifices for their mythological descent into Mictlan, the Aztec underworld.


						
Aztec death whistles have a unique instrumental construction 

To understand the physical mechanisms behind the whistle's shrill and screeching sound, a team of researchers at the University of Zurich led by Sascha Fruhholz, Professor of Cognitive and Affective Neuroscience, created 3D digital reconstructions of original Aztec death whistles from the Ethnological Museum in Berlin. The models revealed a unique internal construction of two opposing sound chambers that create physical air turbulence as the source of the screeching sound. "The whistles have a very unique construction, and we don't know of any comparable musical instrument from other pre-Columbian cultures or from other historical and contemporary contexts," says Fruhholz.

Death whistles very, very frightening 

The research team also obtained sound recordings of original Aztec death whistles as well as from handmade replicas. Listeners rated these sounds as extremely chilling and frightening. The Aztec death whistle seems to acoustically and affectively mimic other deterring sounds. Most interestingly, human listeners perceived the sound of the Aztec death whistle to be partly of natural and organic origin, like a human voice or scream. "This is consistent ith the tradition of many ancient cultures to capture natural sounds in musical instruments, and could explain the ritual dimension of the death whistle sound for mimicking mythological entities," explains Fruhholz.

Affective response and symbolic association

The Aztec death whistle sounds were also played to human listeners while their brains were being recorded. Brain regions belonging to the affective neural system responded strongly to the sound, again confirming its daunting nature. But the team also observed brain activity in regions that associate sounds with symbolic meaning. This suggests a "hybrid" nature of these death whistle sounds, combining a basic psychoaffective influence on listeners with more elaborate mental processes of sound symbolism, signifying the iconographic nature.

Connecting modern humans with Aztec audiences 

Music has always had strong emotional impact on human listeners in both contemporary and ancient cultures, hence its use in ritual religious and mythological contexts. Aztec communities may have specifically capitalized on the frightening and symbolic nature of the death whistle sound to influence the audience in their ritual procedures, based on the knowledge of how the sound affects modern humans. "Unfortunately, we could not perform our psychological and neuroscientific experiments with humans from ancient Aztec cultures. But the basic mechanisms of affective response to scary sounds are common to humans from all historical contexts," says Fruhholz.
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How cells habituate | ScienceDaily
A dog learns to sit on command, a person hears and eventually tunes out the hum of a washing machine while reading ... The capacity to learn and adapt is central to evolution and, indeed, survival.


						
Habituation -- adaptation's less-glamorous sibling -- involves the lessening response to a stimulus after repeated exposure. Think the need for a third espresso to maintain the same level of concentration you once achieved with a single shot.

Up until recently, habituation -- a simple form of learning -- was deemed the exclusive domain of complex organisms with brains and nervous systems, such as worms, insects, birds, and mammals.

But a new study, published Nov. 19 in Current Biology, offers compelling evidence that even tiny single-cell creatures such as ciliates and amoebae, as well as the cells in our own bodies, could exhibit habituation akin to that seen in more complex organisms with brains.

The work, led by scientists at Harvard Medical School and the Centre for Genomic Regulation (CRG) in Barcelona, suggests that single cells are capable of behaviors more complex than currently appreciated.

"This finding opens up an exciting new mystery for us: How do cells without brains manage something so complex?" said study senior author Jeremy Gunawardena, associate professor of systems biology in the Blavatnik Institute at HMS. He co-led the study with Rosa Martinez Corral, a former post-doctoral researcher in his lab who now leads a research group in systems and synthetic biology at CRG.

The results add to a small but growing body of work on this subject. Earlier work led by Gunawardena found that a single-cell ciliate showed avoidance behavior, not unlike the actions observed in animals that encounter unpleasant stimuli.




What the researchers discovered

Instead of studying cells in a lab dish, the scientists used advanced computer modeling to analyze how molecular networks inside ciliate and mammalian cells respond to different patterns of stimulation. They found four networks that exhibit hallmarks of habituation present in animal brains.

These networks shared a common feature: Each molecular network had two forms of "memory" storage that captured information learned from the environment. One memory decayed much faster than the other -- a form of memory loss necessary for habituation, the researchers noted. This finding suggests that single cells process and remember information over different time spans.

Implications 

Studying habituation in single cells could help propel understanding of how learning in general works, the researchers said. The findings also cast the humble single-cell creatures in a new, more tantalizing light: They are not merely molecular machines packed in microscopic bodies, but they are also agents that can learn.

But what about more practical applications?




The researchers caution that these remain purely speculative for now. Yet one daring idea would be to apply the concept of habituation to the relationship between cancer and immunity.

Tumors are notoriously good evaders of immune surveillance because they trick immune cells into viewing them as innocent bystanders. In other words, the immune cells responsible for recognizing cancer may get somehow habituated to the presence of a cancer cell -- the immune cell gets used to the stimulus and no longer responds to it.

"It's akin to delusion. If we knew how these false perceptions get encoded in immune cells, we may be able to re-engineer them so that immune cells begin to perceive their environments correctly, the tumor becomes visible as malign, and they get to work," Gunawardena said.

"It is a fantasy right now, but it is a direction I would love to explore down the road."
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Sliding seeds can provide insight into devastating landslides and rock avalanches | ScienceDaily
Champatis, the seeds of the Lapsi tree, are valued in Nepal for their medical, economic, social, and cultural significance. They are also popular among children as simple playthings. But for a group of physicists, these unique seeds -- and the way they bounce and roll down slopes -- could help them better understand landslides and avalanches, leading to research that could save lives.


						
In a study published this week in Physics of Fluids, by AIP Publishing, a team at the Technical University of Munich, the Kathmandu Institute of Complex Flows, and Tribhuvan University studied how Champatis roll and bounce down inclines. They suggested these seeds could serve as an analogue in the study of geological flow, particularly in a region prone to landslides and avalanches.

The Champati has a very complex structure. The wide head and narrow oval tail create a slope for each grain, leading to spin and rolling motion when sliding down slopes. This creates interesting dynamics that drew the attention of the research team.

"We are primarily interested in the scientific question of the dynamics and deposition of Champati slide: how it flows, where it goes, how far, and with what force," said author Shiva Pudasaini from Kathmandu.

The authors released a heap of the seeds down an inclined plane while a camera recorded their descent to analyze their speed and the dynamics of their movement. The unique physical and geometrical properties of the supergrain led to previously unobserved dynamics as they slid down slopes. The team's findings showed a unique property: The grains start to spread out slowly, then decrease quickly as they move downstream, akin to rock avalanches.

"Soon after the mass hits the ground, the behavior is unprecedented and appears to be highly unpredictable," Pudasaini said.

This research may provide valuable insights into geological flows, including hyperspreading of rock avalanches, and could contribute to resolving challenges in this area. Additionally, findings may have significant implications for industrial process engineering.

Currently, the advanced mechanical, geotechnical, and imaging technologies needed for further study of the Champati seeds are not fully available in Kathmandu. To address this, the research team is expanding their measurement facilities and collaborating with well-equipped research institutions abroad.

However, while the initial results offer promising insights into fragmented rock avalanches, further investigation into the structural, mechanical, and dynamic properties of these grains is essential to fully understand their relevance to earth science and engineering.
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Effortless robot movements | ScienceDaily
Four-legged animals that start walking and gradually pick up speed will automatically fall into a trot at some point. This is because it would take more energy not to change gait. This correlation was discovered more than 40 years ago. Now, Alin Albu-Schaffer, a professor at the Chair of Sensor-based Robotic Systems and Intelligent Assistance Systems at TUM, has successfully transferred this method to the movement of robots.


						
Experts use the term 'intrinsic dynamics' for the way humans and animals perform energy-efficient movements. For example, they adjust the stiffness of their muscles when they walk on a more rigid surface. These intrinsic adaptations, which happen automatically, are challenging to identify in humans and complex robotic systems.

Tool filters out the most economical movements

But a new tool developed by a team led by Prof. Albu-Schaffer at TUM makes this possible: "For the first time, we have succeeded in making these intrinsic, highly efficient movements calculable. The tool makes it possible to find out which movements of a system are particularly economical."

An important test object in the team's research is BERT, a four-legged robot that looks like a small dog. BERT was designed by Prof. Albu-Schaffer at the German Aerospace Centre (DLR). The research, which focuses on "efficient and versatile locomotion with legs," is funded by the EU through an ERC Advanced Grant.

The researchers identified six movement patterns for BERT, which Prof. Albu-Schaffer describes as exceptionally effortless and which would not require any energy in a world without friction. Some correspond to familiar gaits of quadrupeds, such as walking, trotting, or hopping. "We have thus confirmed the hypothesis that efficient gaits can be realized by exploiting natural oscillation patterns," explains Prof. Albu-Schaffer, who is also involved in the Munich Institute of Robotics and Machine Intelligence (MIRMI).

Hitting natural oscillations with precise timing

To realize these movements in a natural system with friction, a computer-controlled regulator has now been added that delivers an impulse at the right moment. "You can compare it to a child sitting on a playground swing and receiving an energy impulse at the highest point from the parent who is pushing," explains Annika Schmidt from Prof. Albu-Schaffer's research team. With one difference: "Humans don't need a lot of equations in their heads to time their push exactly -- they do it intuitively," says the doctoral student, who has spent several years studying how to teach robots the right rhythm.

Success is demonstrated in a race between three BERT models. The robot dog, which has been programmed with the intrinsic movement method, tends to jump and move much faster and more dynamically than its siblings, which rely on more conventional movement patterns.
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Scientists recreate mouse from gene older than animal life | ScienceDaily

In an experiment that sounds like science fiction, Dr Alex de Mendoza of Queen Mary University of London collaborated with researchers from The University of Hong Kong to use a gene found in choanoflagellates, a single-celled organism related to animals, to create stem cells which they then used to give rise to a living, breathing mouse. Choanoflagellates are the closest living relatives of animals, and their genomes contain versions of the genes Sox and POU, known for driving pluripotency -- the cellular potential to develop into any cell type -- within mammalian stem cells. This unexpected discovery challenges a longstanding belief that these genes evolved exclusively within animals.

"By successfully creating a mouse using molecular tools derived from our single-celled relatives, we're witnessing an extraordinary continuity of function across nearly a billion years of evolution," said Dr de Mendoza. "The study implies that key genes involved in stem cell formation might have originated far earlier than the stem cells themselves, perhaps helping pave the way for the multicellular life we see today."

The 2012 Nobel prize to Shinya Yamanaka demonstrated that it is possible to obtain stem cells from "differentiated" cells just by expressing four factors, including a Sox (Sox2) and a POU (Oct4) gene. In this new research, through a set of experiments conducted in collaboration with Dr Ralf Jauch's lab in The University of Hong Kong / Centre for Translational Stem Cell Biology, the team introduced choanoflagellate Sox genes into mouse cells, replacing the native Sox2 gene achieving reprogramming towards the pluripotent stem cell state. To validate the efficacy of these reprogrammed cells, they were injected into a developing mouse embryo. The resulting chimeric mouse displayed physical traits from both the donor embryo and the lab induced stem cells, such as black fur patches and dark eyes, confirming that these ancient genes played a crucial role in making stem cells compatible with the animal's development.

The study traces how early versions of Sox and POU proteins, which bind DNA and regulate other genes, were used by unicellular ancestors for functions that would later become integral to stem cell formation and animal development. "Choanoflagellates don't have stem cells, they're single-celled organisms, but they have these genes, likely to control basic cellular processes that multicellular animals probably later repurposed for building complex bodies," explained Dr de Mendoza.

This novel insight emphasises the evolutionary versatility of genetic tools and offers a glimpse into how early life forms might have harnessed similar mechanisms to drive cellular specialisation, long before true multicellular organisms came into being, and into the importance of recycling in evolution.

This discovery has implications beyond evolutionary biology, potentially informing new advances in regenerative medicine. By deepening our understanding of how stem cell machinery evolved, scientists may identify new ways to optimise stem cell therapies and improve cell reprogramming techniques for treating diseases or repairing damaged tissue.

"Studying the ancient roots of these genetic tools lets us innovate with a clearer view of how pluripotency mechanisms can be tweaked or optimised," Dr Jauch said, noting that advancements could arise from experimenting with synthetic versions of these genes that might perform even better than native animal genes in certain contexts.
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New research explores volcanic caves, advancing the search for life on Mars | ScienceDaily
Through the intricate study of lava tubes -- caves formed following volcanic eruptions when lava cools down -- an international team of researchers has uncovered clues about Earth's ancient environments that could be significant in the search for life on Mars.


						
Bogdan P. Onac, professor in the USF School of Geosciences, collaborated with researchers from Portugal, Spain and Italy to shed light on how lava tubes may serve as valuable analogs for Martian caves and the search for extraterrestrial life.

On the Spanish island of Lanzarote, just west of North Africa, the team explored six lava tubes to gather mineral deposits. Some of the tubes are so large, they are used to host underground concerts.

"While the lava tubes on Lanzarote were discovered several years ago, we are the first to complete such a detailed study of minerals and microorganisms," Onac said.

In the study, published in Communications Earth & Environment, Onac and the team used a range of advanced molecular, isotopic and mineralogical techniques to examine the deposits and create a comprehensive understanding of the minerals they held. They learned the volcanic rock in the lava tubes created a protective environment that helped shield the minerals and organic compounds from weathering, ultimately preserving the minerals as records of past ecosystems.

The team found preserved biosignatures, including calcium and sodium sulfates. This discovery indicates microbial activity and microorganisms, such as bacteria, were once active in the caves.

"This study adds to our understanding of geological and environmental changes on Earth and highlights lava tubes as potential refuges for microbial life, holding significant implications for astrobiology, particularly in identifying biosignatures on Mars and other celestial bodies," Onac said.

Given that Martian lava tubes are similarly shielded and likely contain sulfate-rich minerals, they may also hold signs of past microbial life, giving us clues about potential life beyond Earth. The findings may significantly impact the way scientists approach planetary exploration, particularly for upcoming missions aimed at studying the habitability of Mars.

The team will publish several additional studies on these lava tubes in the coming months and they are also planning to examine newly formed lava tubes in Iceland.
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New fossil reveals the evolution of flying reptiles | ScienceDaily
The pterosaurs are extinct flying reptiles that lived alongside their close relatives, the dinosaurs. The largest of these reached 10 m in wingspan, but early forms were generally limited to around 2 m. In a new paper today, a team led by palaeontologist Dr David Hone of Queen Mary University of London and published in the journal Current Biology describes a new species of pterosaur that helps to explain this important transition.


						
They named the animal Skiphosoura bavarica meaning 'sword tail from Bavaria' because it comes from southern Germany and has a very unusual short, but stiff and pointed tail. The specimen is complete with nearly every single bone preserved and unusually, it is preserved in three dimensions, where most pterosaurs tend to be crushed flat. In life it would have been about 2 m in wingspan, similar to that of large birds like the golden eagle.

For two hundred years, palaeontologists split the pterosaurs into two major groups, the early non-pterodactyloids and the later and much larger pterodactyloids. The early pterosaurs had short heads on short necks, a short bone in the wrist of the wing, a long 5th toe on the foot and long tails, and the pterodactyloids had the opposite: large heads on long necks, a long wrist, short 5th toe and short tail. But which parts of their body changed when between these groups was not known.

In the 2010s, a series of intermediate species called darwinopterans were found that revealed that the head and neck had changed first before the rest of the body. It was a great example of an intermediate that bridged an evolutionary gap. But it also meant we did not really know what was going on before or after these changes.

Skiphosoura reveals these changes. Evolutionarily it sits between these earlier darwinopterans and the pterodactyloids. It retains a very pterodactyloid-like head and neck, but also shows a longer wrist, and a shorter toe and tail than earlier darwinopterans but these are not as extreme as those seen in the pterodactyloids. With the study also comes a new reconstruction of the evolutionary family tree for pterosaurs. In addition to showing the intermediate position of Skiphosoura, it also shows that a Scottish pterosaur, Dearc, as fitting in the mirror position between the early pterosaurs and the first darwinopterans.

In other words, we now have a complete sequence of evolution from early pterosaurs to Dearc, to the first darwinopterans to Skiphosoura, to the pterodactyloids. While not every specimen is complete, we can now trace the increase in size of the head and neck, the elongating wrist, shrinking toe and tail and other features step-by-step across multiple groups. It's a superb illustration of the evolution of a group for which the transition has been far from clear before.

Both Dearc and Skiphosoura are unusually large for their time also suggesting that the changes that enabled the pterodactlyoids to reach enormous sizes were appearing even in these transitional species.




Dr David Hone, from Queen Mary University of London, said: "This is an incredible find. It really helps us piece together how these amazing flying animals lived and evolved. Hopefully this study will be the basis for more work in the future on this important evolutionary transition".

Adam Fitch, from the University of Wisconsin-Maddison, said: "Pterosaurs have long been symbols of the unique life of the past. Skiphosoura represents an important new form for working out pterosaur evolutionary relationships and by extension how this lineage arose and changed."

Rene Lauer of the Lauer Foundation said: "The specimen was disarticulated with bones of varying quality often overlaid upon one another. Digital photography of the specimen taken in both visible and UV light significantly aided in the process to identify these elements and to better analyze finer details that were not discernible in normal daylight alone" and Bruce Lauer of the Lauer Foundation said: "The Lauer Foundation is proud to have the opportunity to bring this important specimen to science and further the understanding of pterosaur evolution".

Stefan Selzer an author on the project who prepared the specimen said: "As a preparator I have worked on more than 60 pterosaur specimens from Solnhofen limestone. I recognized during the final prep this specimen showed features that combined characteristics of both major groups of pterosaurs, with the shortened tail as the most important diagnostic feature."
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New idea may crack enigma of the Crab Nebula's 'zebra' pattern | ScienceDaily
A theoretical astrophysicist from the University of Kansas may have solved a nearly two-decade-old mystery over the origins of an unusual "zebra" pattern seen in high-frequency radio pulses from the Crab Nebula.


						
His findings have just been published in Physical Review Letters (PRL).

The Crab Nebula features a neutron star at its center that has formed into a 12-mile-wide pulsar pinwheeling electromagnetic radiation across the cosmos.

"The emission, which resembles a lighthouse beam, repeatedly sweeps past Earth as the star rotates," said lead author Mikhail Medvedev, professor of physics & astronomy at KU. "We observe this as a pulsed emission, usually with one or two pulses per rotation. The specific pulsar I'm discussing is known as the Crab Pulsar, located in the center of the Crab Nebula 6,000 light years away from us."

The Crab Nebula is the remnant of a supernova that appeared in 1054.

"Historical records, including Chinese accounts, describe an unusually bright star appearing in the sky," said the KU researcher.

But unlike any other known pulsar, Medvedev said the Crab Pulsar features a zebra pattern -- unusual band spacing in the electromagnetic spectrum proportional to band frequencies, and other weird features like high polarization and stability.




"It's very bright, across practically all wave bands," he said. "This is the only object we know of that produces the zebra pattern, and it only appears in a single emission component from the Crab Pulsar. The main pulse is a broadband pulse, typical of most pulsars, with other broadband components common to neutron stars. However, the high-frequency interpulse is unique, ranging between 5 and 30 gigahertz -- frequencies similar to those in a microwave oven."

Since this pattern was discovered in a 2007 paper, the KU researcher said the pattern had proved "baffling" for investigators.

"Researchers proposed various emission mechanisms, but none have convincingly explained the observed patterns," he said.

Using data from the Crab Pulsar, Medvedev established a method using wave optics to gauge the density of the pulsar's plasma -- the "gas" of charged particles (electrons and positrons) -- using a fringe pattern found in the electromagnetic pulses.

"If you have a screen and an electromagnetic wave passes by, the wave doesn't propagate straight through," Medvedev said. "In geometrical optics, shadows cast by obstacles would extend indefinitely -- if you're in the shadow, there's no light; outside of it, you see light. But wave optics introduces a different behavior -- waves bend around obstacles and interfere with each other, creating a sequence of bright and dim fringes due to constructive and destructive interference."

This well-known fringe pattern phenomenon is caused by consistent constructive interference but has different characteristics when radio waves propagate around a neutron star.




"A typical diffraction pattern would produce evenly spaced fringes if we just had a neutron star as a shield," the KU researcher said. "But here, the neutron star's magnetic field generates charged particles constituting a dense plasma, which varies with distance from the star. As a radio wave propagates through the plasma, it passes through dilute areas but is reflected by dense plasma. This reflection varies by frequency: Low frequencies reflect at large radii, casting a bigger shadow, while high frequencies create smaller shadows, resulting in different fringe spacing."

In this way, Medvedev determined the Crab Pulsar's plasma matter causes diffraction in the electromagnetic pulses responsible for the neutron star's singular zebra pattern.

"This model is the first one capable of measuring those parameters," Medvedev said. "By analyzing the fringes, we can deduce the density and distribution of plasma in the magnetosphere. It's incredible because these observations allow us to convert fringe measurements into a density distribution of the plasma, essentially creating an image or performing tomography of the neutron star's magnetosphere."

Next, Medvedev said his theory can be tested with collection of more data from the Crab Pulsar and fine-tuned by factoring in its powerful and strange gravitational and polarization effects. The new understanding of how a plasma matter alters a pulsar's signal will change how astrophysicists understand other pulsars.

"The Crab Pulsar is somewhat unique -- it's relatively young by astronomical standards, only about a thousand years old, and highly energetic," he said. "But it's not alone; we know of hundreds of pulsars, with over a dozen that are also young. Known binary pulsars, which were used to test Einstein's general relativity theory, can also be explored with the proposed method. This research can indeed broaden our understanding and observation techniques for pulsars, particularly young, energetic ones."
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Gaming for the good! | ScienceDaily
So maybe the naysayers and detractors of online gaming and its ill effects on youth need to stand down. That's what science is telling us in a new report in the journal Human Resource Development International from Melika Shirmohammadi, assistant professor at the UH College of Technology.


						
The article reports that -- contrary to popular belief -- massive multiplayer online gamers learn by gaming and their skills in the workplace are enriched by those seemingly endless hours previously thought of as frittering away time.

"Online gaming often gets a bad reputation, but our study reveals a different story. We found that gaming can actually help people develop valuable workplace skills," reports Shirmohammadi. "These skills include problem-solving, teamwork, leadership, and even self-confidence. Our research shows that gaming, when done in moderation, can be a way for people to grow both personally and professionally."

Gaming truths

Whether they know it or not, companies are already hiring an enormous amount of multiplayer online gamers. The math on this is simple. Millions of people play "massively multiplayer online" or MMO games, in which they play together in a virtual world. The top three games -- World of Warcraft, Destiny 2, and Final Fantasy -- claim 150.6 M, 49.7 M, and 60.3 M total players respectively.

"The purpose of the present study was to examine hobby -- an understudied but prevalent part of the nonwork domain -- to understand if and how MMO gaming positively enriches employees' work domain," said Shirmohammadi.

Shirmohammadi's team conducted a qualitative study among 23 employed MMO gamers who had an average of 20 years of video gaming experience and had played MMO games for at least 10 years.




The MMO games examined (including World of War Craft, EVE and Final Fantasy) require players to coordinate tasks to achieve collective goals, respect team norms (e.g., arriving on time for missions), collaborate with others as part of a team, and avoid reckless or uncalculated behaviors that would jeopardize the mission.

Game More, Worry Less 

Among the positive outcomes of the research, gamers reported viewing work as solvable puzzles, and their experience resulted in improved patience in encountering problems and encouraged them to persevere in solving them.

One participant, an engineer, said: "I just see a puzzle and I'm motivated to solve it. So, it's affected, I guess, my mindset in that way, such that I look at things as solvable..."

Other players say they developed self-confidence through game playing because they feel good about the level of success in the online gaming world. Still others reported developing self-awareness as they received feedback on their own skills and how they played alongside team members.

Gamers' ability with coaching skills -- such as evaluating performance, providing feedback, giving instructions and inspiring others -- was also traced to their gaming. Several participants mentioned the similarities between gaming and work that made such skills transferrable.




An IT specialist, described it this way: "I deal with a lot of new people [at work]. Since I kind of go out of my way in game to do all the coaching, I've become ahead of some of colleagues in explaining how to do certain things [to new employees] ..."

Gaming for the good 

"Our study extends the understanding of nonwork-to-work enrichment to the MMO gaming context and reveals how a hobby, as an understudied subdomain of life, could benefit work," said Shirmohammadi.

As one famous gaming quote says, ""Failure doesn't mean the game is over, it means try again with experience."

Apparently true, especially in the professional world.
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Invisible touch: AI can feel and measure surfaces | ScienceDaily
AI-based technologies are rapidly learning to see, converse, calculate and create. One thing they still don't do well, however, is measure or "feel" surfaces -- a purely mechanical function.


						
"AI has more or less acquired the sense of sight, through advances in computer vision and object recognition," says Stevens physics professor Yong Meng Sua. "It has not, however, yet developed a human-like sense of touch that can discern, for example, a rough sheet of newspaper paper from a smooth and glossy sheet of magazine paper."

Until now, that is. Researchers in Stevens' leading-edge Center for Quantum Science and Engineering (CQSE) have just demonstrated a method of giving AI the ability to feel.

Accurate metrology for medicine, manufacturing, more

Sua, working with CQSE Director Yuping Huang and doctoral candidates Daniel Tafone and Luke McEvoy '22 M.S. '23, devised a quantum-lab setup that combines a photon-firing scanning laser with new algorithmic AI models trained to tell the differences among various surfaces as they are imaged with those lasers.

"This is a marriage of AI and quantum," explains Tafone.

In their system, reported this month in the journal Applied Optics [Vol. 63, No. 30], a specially created beam of light is pulsed in short blasts at a surface to "feel" it. Reflected, back-scattered photons return from the target object carrying speckle noise, a random type of flaw that occurs in imagery.




Speckle noise is normally considered detrimental to clear, accurate imaging. However, the Stevens group's system takes a different approach: it detects and processes these noise artifacts using an AI that has been carefully trained to interpret their characteristics as valuable data. This allows the system to accurately discern the topography of the object.

"We use the variation in photon counts over different illumination points across the surface," says Tafone.

The team used 31 industrial sandpapers with surfaces of varying roughness, ranging from 1 to 100 microns thick, as experimental targets. (For comparison, an average human hair is about 100 microns thick.) Mode-locked lasers generated light pulses aimed at the samples.

Those pulses passed through transceivers, encountered the sandpapers, then rebounded back through the system for analysis by the team's learning model.

During early tests, the group's method averaged a root-mean-square error (RMSE) of about 8 microns; after working with multiple samples and averaging results across them, its accuracy improved significantly to within 4 microns, comparable to the best industrial profilometer devices currently used.

"Interestingly, our system worked best for the finest-grained surfaces, such as diamond lapping film and aluminum oxide," notes Tafone.




The new method could be useful for a variety of applications, he adds.

When attempting to detect skin cancers, for example, mistakes are often made by the human examiners who confuse very similar-looking but harmless conditions with potentially fatal melanomas.

"Tiny differences in mole roughness, too small to see with the human eye but measurable with our proposed quantum system, could differentiate between those conditions," explains Huang.

"Quantum interactions provide a wealth of information, using AI to quickly understand and process it is the next logical step."

Manufacturing quality control of components, as well, often hinges on extremely small distances that can mean the difference between a perfect part and a tiny defect that could eventually cause a dangerous mechanical failure.

"Since LiDAR technology is already implemented widely in devices such as autonomous cars, smartphones and robots," Huang concludes, "our method enriches their capabilities with surface property measurement at very small scales."
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Earliest evidence of humans using fire to shape the landscape of Tasmania | ScienceDaily
Some of the first human beings to arrive in Tasmania, over 41,000 years ago, used fire to shape and manage the landscape, about 2,000 years earlier than previously thought.


						
A team of researchers from the UK and Australia analysed charcoal and pollen contained in ancient mud to determine how Aboriginal Tasmanians shaped their surroundings. This is the earliest record of humans using fire to shape the Tasmanian environment.

Early human migrations from Africa to the southern part of the globe were well underway during the early part of the last ice age -- humans reached northern Australia by around 65,000 years ago. When the first Palawa/Pakana (Tasmanian Indigenous) communities eventually reached Tasmania (known to the Palawa people as Lutruwita), it was the furthest south humans had ever settled.

These early Aboriginal communities used fire to penetrate and modify dense, wet forest for their own use -- as indicated by a sudden increase in charcoal accumulated in ancient mud 41,600 years ago.

The researchers say their results, reported in the journal Science Advances, could not only help us understand how humans have been shaping the Earth's environment for tens of thousands of years, but also help understand the long-term Aboriginal-landscape connection, which is vital for landscape management in Australia today.

Tasmania currently lies about 240 kilometres off the southeast Australian coast, separated from the Australian mainland by the Bass Strait. During the last ice age however, Australia and Tasmania were connected by a huge land bridge, which allowed people to reach Tasmania on foot. The land bridge remained until about 8,000 years ago, after the end of the last ice age, when rising sea levels eventually cut Tasmania off from the Australian mainland.

"Australia is home to the world's oldest Indigenous culture, which has endured for over 50,000 years," said Dr Matthew Adeleye from Cambridge's Department of Geography, the study's lead author. "Earlier studies have shown that Aboriginal communities on the Australian mainland used fire to shape their habitats, but we haven't had similarly detailed environmental records for Tasmania."

The researchers studied ancient mud taken from islands in the Bass Strait, which is part of Tasmania today, but would have been part of the land bridge connecting Australia and Tasmania during the last ice age. Due to low sea levels at the time, Palawa/Pakana communities were able to migrate from the Australian mainland.




Analysis of the ancient mud showed a sudden increase in charcoal around 41,600 years ago, followed by a major change in vegetation about 40,000 years ago, as indicated by different types of pollen in the mud.

"This suggests these early inhabitants were clearing forests by burning them, in order to create open spaces for subsistence and perhaps cultural activities," said Adeleye. "Fire is an important tool, and it would have been used to promote the type of vegetation or landscape that was important to them."

The researchers say that humans likely learned to use fire to clear and manage forests during their migration across the glacial landscape of Sahul -- a palaeocontinent that encompassed modern-day Australia, Tasmania, New Guinea and eastern Indonesia -- as part of the extensive migration out of Africa.

"As natural habitats adapted to these controlled burnings, we see the expansion of fire-adapted species such as Eucalyptus, primarily on the wetter, eastern side of the Bass Strait islands," said Adeleye.

Burning practices are still practiced today by Aboriginal communities in Australia, including for landscape management and cultural activities. However, using this type of burning, known as cultural burning, for managing severe wildfires in Australia remains contentious. The researchers say understanding this ancient land management practice could help define and restore pre-colonial landscapes.

"These early Tasmanian communities were the island's first land managers," said Adeleye. "If we're going to protect Tasmanian and Australian landscapes for future generations, it's important that we listen to and learn from Indigenous communities who are calling for a greater role in helping to manage Australian landscapes into the future."

The research was supported in part by the Australian Research Council.
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'Walk this Way': How ants create trails to multiple food sources | ScienceDaily
It's a common sight -- ants marching in an orderly line over and around obstacles from their nest to a food source, guided by scent trails left by scouts marking the find. But what happens when those scouts find a comestible motherlode?


						
A team of Florida State University researchers led by Assistant Professor of Mathematics Bhargav Karamched has discovered that in a foraging ant's search for food, it will leave pheromone trails connecting its colony to multiple food sources when they're available, successfully creating the first model that explains the phenomenon of trail formation to multiple food sources.

Karamched, who also serves as faculty in FSU's Institute of Molecular Biophysics, and music arts administration graduate student Sean Hartman, published "Walk This Way: Modeling Foraging Ant Dynamics in Multiple Food Source Environments" in the Journal of Mathematical Biology in September.

"The power of mathematics is that we can devise models that reproduce experimentally observed data and make concrete predictions about what will happen next," Karamched said. "In this case, we uncovered something that hasn't been described well by other models: if an ant has access to multiple food sources from its nest, it will initially make multiple trails to each of the sources."

Karamched uses modeling, mathematical analysis and computer simulations to understand and solve problems in neuroscience and cell biology. Hartman, who earned dual bachelor's degrees from FSU's Department of Mathematics and College of Music in May 2023 and expects to complete his graduate studies this spring, approached Karamched about assisting with a Directed Individual Study (DIS). DIS allows students in FSU's Honors Program to work one-on-one with faculty mentors in an open-ended, hands-on research experience and would allow Hartman to be more involved with mathematical modeling.

"I wanted to pursue research in mathematics, as I've had a lifelong interest in the subject, but never had the opportunity to take part in math-based research until now," Hartman said. "I was intrigued by ant trail research that Dr. Karamched shared with me and became interested in pursuing further research on it and creating models based on this previous work."

Foraging for resources is an essential process for the daily life of an ant colony, and ants will self-organize using chemical pheromones. Once an ant detects a food source, it secretes a chemical trail to lead other ants to the source. Using computational simulations of ants searching for food, stochastic modeling and a system of partial-differential equations, the researchers also observed that over time, ants will selectively travel to the food source that is the shortest distance from its nest in an environment with multiple sources.




"For this research, we divided the ants into two subpopulations: foragers and returners," Karamched said. "These subpopulations behave differently, as foragers tend to wander around in search of food while returners always return directly to the nest after finding food, making their motion less stochastic or random. This allows us to predict with 100 percent certainty what they're doing or where they would go."

The team, including collaborator Shawn Ryan, associate professor in the Department of Mathematics and Statistics at Cleveland State University, considered the concentration of chemical pheromones that the ants secreted, signaling to other ants where food is. The probability of their models was based on the dynamics of these pheromones. The returning ants would secrete less pheromones depending on how close the food source was to the nest. More pheromones created a stronger scent for the ants to follow, a critical factor when the food source is located far from the nest.

"Once my code was fully tested and accurate, multiple trail formations became distinct and were easily understandable," Hartman said. "It was so cool to see how equidistant food sources could maintain multiple food trails as an equilibrium. If one food source was just slightly closer to the ants' nest, the ants would eventually form one singular trail to the closest source. It was at this moment that it felt all our hard work finally paid off."

The model in this paper was designed to be simple and applicable to other organisms and biological systems that use pheromones as a form of communication, including bacteria, slime molds, other insects, fish, and even some reptiles and mammals.

"The framework for analyzing this collective behavior resides in the fundamental pheromone concentration gradient, then working from there," Karamched said. "From a microbial level to complex organisms, using this chemical signaling to communicate allows certain organisms to coordinate activity on huge spatial scales, which is fascinating."
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Generation of rat offspring from ovarian oocytes by cross-species transplantation | ScienceDaily
The idea of maturing oocytes in the ovary to produce offspring has been implemented in various ways. One such method, ovarian transplantation, is a relatively simple procedure for obtaining eggs, compared to in vitro culture of ovaries and follicles. However, it is still difficult to transplant ovaries into cellular immunodeficient mice and produce offspring from the eggs grown in the mice.


						
In order to produce offspring from xenotransplanted ovaries, Japanese researchers at Niigata University and University of Toyama conducted a study to establish a system to produce offspring from eggs obtained by transplanting rat ovaries into mice.

The researchers implanted rat ovaries under the renal capsules of immunodeficient mice and confirmed their viability. Then, they administered hormones related to oocyte development and succeeded in obtaining mature rat eggs. These eggs were found to develop normally when fertilized in vitro and to become embryos or offspring when transplanted into the rat uterus. When the ovaries from rats expressing a fluorescent protein throughout the body were used for donner, resulting in rat offspring expressing the fluorescent protein. It was confirmed that this genetic trait is inherited to the next generation. These results were published in Scientific Reports on August 29, 2024.

"There have been reports on the acquisition of eggs and embryos using interspecies ovarian transplantation into mouse recipients, but there are no successful cases of offspring production. In this study, we were able to produce fertilized eggs and offspring, overcoming this tough challenge," says Runa Hirayama, a graduate student at the University of Toyama.

An important point in producing offspring by this method was to obtain mature eggs from the transplanted ovaries. After administering hormones to transplanted mice, both mature and immature eggs were obtained from the transplanted ovaries. Mature eggs could be fertilized immediately after acquisition, while immature eggs needed to be matured before fertilization. In this study, we found that the percentage of eggs that matured and were cultured in vitro and produced offspring was very low, and that the maturity when the eggs were obtained from the ovary was critical for increasing the birth rate.

"This new offspring production system has the potential for the generation of genetically modified rats and could become one of the most effective methods of animal offspring production," says Dr. Hiroaki Taketsuru of Niigata University. This achievement will not only facilitate the production of genetically modified animals, but also be applied to the creation of offspring of all types of animals, as well as reproductive medicine.
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Biologists reveal the genetic 'switch' behind parrot color diversity | ScienceDaily
From the Carnival in Rio de Janeiro to the shoulders of pirates: parrots are synonymous with colour for people across the world. In a new study published in the journal Science, scientists from The University of Hong Kong, together with an international team led by scientists from BIOPOLIS-CIBIO (Portugal) uncover for the first time a 'switch' in the DNA of parrots that controls their wide gamut of colours.


						
"Parrots are unique birds in many ways, including how they produce their vibrant colour diversity," begins Professor Simon Yung Wa Sin, co-author from the School of Biological Sciences of The University of Hong Kong (HKU).

"Parrots do their own thing when it comes to colour," adds Dr Roberto Arbore of BIOPOLIS-CIBIO, and co-first author of the study. Although other birds also produce yellow and red feathers, parrots evolved unique pigments, called psittacofulvins (from the ancient Greek 'psittakos' for parrot, and the Latin 'fulvus' for reddish-yellow). "Parrots combine these with other pigments to create vibrant yellows, reds, and greens, making these animals among nature's most colourful," he mentions.

Parrots are common pets in millions of homes worldwide, and they are appreciated for their colour and intelligence. But for all their flashiness, it was not well understood how these birds evolved a unique way to create their colour palette. "This is a big mystery for scientists and bird lovers alike," explains Professor Miguel Carneiro, senior author from BIOPOLIS-CIBIO, who adds, "and it ties up to a key question to all of biology, of how does diversity arise in nature?"

To answer such a fundamental question, the scientists started by demonstrating that, across all major parrot lineages, yellow and red in feathers correspond to two specific pigments that do not occur in other birds. "Although there were some indications in the literature about the existence of two chemical forms of psittacofulvins, it was initially hard for us to believe what we were seeing in the results -- side by side, clear as day -- for the first time ever. Only with genetic data it all started to make perfect sense," says Dr Jindrich Brejcha from the Faculty of Science at Charles University in Prague, another co-first author.

To dig deeper, the scientists focused on a species with naturally occurring red or yellow forms, a phenomenon that is extremely rare in nature. "The dusky lory is native to the jungles of New Guinea, but we just had to drive a few miles from our lab in Portugal, since local certified breeders helped us get samples to study the genetics of colour in this species," mentions Pedro Miguel Araujo of the University of Coimbra, who co-led the research, adding, "The solution to our study was almost next door!"

The scientists found that only one protein controlled the colour difference in the lories, a type of aldehyde dehydrogenase (or ALDH), essential 'tools' for detoxification in complex organisms -- for example, they contribute to elimination of alcohol in the liver of humans. Dr Soraia Barbosa , also co-first author from BIOPOLIS-CIBIO, explains, "Parrot feathers found a way to "borrow" this protein, using it to transform red to yellow psittacofulvins." According to the scientist, "This functions like a dial, in which higher activity of the protein translates to less intense red colour."

To understand the general role of this protein in controlling the plumage colour in other parrot species, scientists studied another parrot, the rosy-faced lovebirds, a species that displays both green (i.e., yellow psittacofulvin-containing) and red plumage patches. "The rosy-faced lovebird is a familiar parrot that provides an excellent system to study the genes determining the colour difference between red and yellow psittacofulvin-containing plumage patches," mentions Simon Yung Wa Sin, who led the team from the School of Biological Sciences at HKU, including Dr Alison Cloutier and Research Assistant Emily Shui Kei Poon. They found that the same aldehyde dehydrogenase gene in the lovebirds to express at high level in yellow psittacofulvin-containing feathers, but not in red feathers. "When this gene expresses at a high level, the psittacofulvins turn from red to yellow," explains Simon.

To demonstrate this simple dial mechanism, scientists turned to an even more familiar parrot, the budgerigar and, in a world-first, explored how individual cells turn different genes on or off throughout feather growth, pinpointing a small number of cells that use this detox protein for controlling pigment conversion. The final validation came when the scientists genetically engineered yeasts with the parrot colour gene, "Incredibly, our modified yeast produced parrot colours, demonstrating that this gene is sufficient to explain how parrots control the amount of yellow and red in their feathers." Professor Joseph C. Corbo, Professor at the Washington University in St. Louis (USA) says.

This study showcases how cutting-edge developments in biotechnology are increasingly used to unravel nature's mysteries. "We now understand how these stunning colours can evolve in wild animals through a simple dial-like 'molecular switch' that 'borrows' a detoxifying protein to serve a new function," Carneiro concludes. These findings help scientists paint a new colourful picture of evolution as a process in which complexity can be achieved through simple innovations.
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Egyptians drank hallucinogenic cocktails in ancient rituals, study confirms | ScienceDaily
A University of South Florida professor found the first-ever physical evidence of hallucinogens in an Egyptian mug, validating written records and centuries-old myths of ancient Egyptian rituals and practices. Through advanced chemical analyses, Davide Tanasi examined one of the world's few remaining Egyptian Bes mugs.


						
Such mugs, including the one donated to the Tampa Museum of Art in 1984, are decorated with the head of Bes, an ancient Egyptian god or guardian demon worshiped for protection, fertility, medicinal healing and magical purification. Published Wednesday in Nature's Scientific Reports, the study sheds light on an ancient Egyptian mystery: The secret of how Bes mugs were used about 2,000 years ago.

"There's no research out there that has ever found what we found in this study," Tanasi said. "For the first time, we were able to identify all the chemical signatures of the components of the liquid concoction contained in the Tampa Museum of Art's Bes mug, including the plants used by Egyptians, all of which have psychotropic and medicinal properties."

The presence of Bes mugs in different contexts over a long period of time made it extremely difficult to speculate on their contents or roles in ancient Egyptian culture.

"For a very long time now, Egyptologists have been speculating what mugs with the head of Bes could have been used for, and for what kind of beverage, like sacred water, milk, wine or beer," said Branko van Oppen, curator of Greek and Roman art at the Tampa Museum of Art. "Experts did not know if these mugs were used in daily life, for religious purposes or in magic rituals."

Several theories about the mugs and vases were formulated on myths, but few of them were ever tested to reveal their exact ingredients until the truth was extracted layer by layer.

Tanasi, who developed this study as part of the Mediterranean Diet Archaeology project promoted by the USF Institute for the Advanced Study of Culture and the Environment, collaborated with several USF researchers and partners in Italy at the University of Trieste and the University of Milan to perform chemical and DNA analyses. With a pulverized sample from scraping the inner walls of the vase, the team combined numerous analytical techniques for the first time to uncover what the mug last held.




The new tactic was successful and revealed the vase had a cocktail of psychedelic drugs, bodily fluids and alcohol -- a combination that Tanasi believes was used in a magical ritual reenacting an Egyptian myth, likely for fertility. The concoction was flavored with honey, sesame seeds, pine nuts, licorice and grapes, which were commonly used to make the beverage look like blood.

"This research teaches us about magic rituals in the Greco-Roman period in Egypt," Van Oppen said. "Egyptologists believe that people visited the so-called Bes Chambers at Saqqara when they wished to confirm a successful pregnancy because pregnancies in the ancient world were fraught with dangers. So, this combination of ingredients may have been used in a dream-vision inducing magic ritual within the context of this dangerous period of childbirth."

"Religion is one of the most fascinating and puzzling aspects of ancient civilizations," Tanasi said. "With this study, we've found scientific proof that the Egyptian myths have some kind of truth and it helps us shed light on the poorly understood rituals that were likely carried out in the Bes Chambers in Saqqara, near the Great Pyramids at Giza."

The Bes mug is on display now at the Tampa Museum of Art and can be viewed in the exhibition, "Prelude: An Introduction to the Permanent Collection." View a 3D model of the Bes mug produced by the USF Institute for Digital Exploration.
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AI headphones create a 'sound bubble,' quieting all sounds more than a few feet away | ScienceDaily
Imagine this: You're at an office job, wearing noise-canceling headphones to dampen the ambient chatter. A co-worker arrives at your desk and asks a question, but rather than needing to remove the headphones and say, "What?," you hear the question clearly. Meanwhile the water-cooler chat across the room remains muted. Or imagine being in a busy restaurant and hearing everyone at your table, but reducing the other speakers and noise in the restaurant.


						
A team led by researchers at the University of Washington has created a headphone prototype that allows listeners to create just such a "sound bubble." The team's artificial intelligence algorithms combined with a headphone prototype allow the wearer to hear people speaking within a bubble with a programmable radius of 3 to 6 feet. Voices and sounds outside the bubble are quieted an average of 49 decibels (approximately the difference between a vacuum and rustling leaves), even if the distant sounds are louder than those inside the bubble.

The team published its findings Nov. 14 in Nature Electronics. The code for the proof-of-concept device is available for others to build on. The researchers are creating a startup to commercialize this technology.

"Humans aren't great at perceiving distances through sound, particularly when there are multiple sound sources around them," said senior author Shyam Gollakota, a UW professor in the Paul G. Allen School of Computer Science & Engineering. "Our abilities to focus on the people in our vicinity can be limited in places like loud restaurants, so creating sound bubbles on a hearable has not been possible so far. Our AI system can actually learn the distance for each sound source in a room, and process this in real time, within 8 milliseconds, on the hearing device itself."

Researchers created the prototype with commercially available noise-canceling headphones. They affixed six small microphones across the headband. The team's neural network -- running on a small onboard embedded computer attached to the headphones -- tracks when different sounds reach each microphone. The system then suppresses the sounds coming from outside the bubble, while playing back and slightly amplifying the sounds inside the bubble (because noise-canceling headphones physically let some sound through).

"We'd worked on a previous smart-speaker system where we spread the microphones across a table because we thought we needed significant distances between microphones to extract distance information about sounds," Gollakota said. "But then we started questioning our assumption. Do we need a big separation to create this 'sound bubble'? What we showed here is that we don't. We were able to do it with just the microphones on the headphones, and in real-time, which was quite surprising."

To train the system to create sound bubbles in different environments, researchers needed a distance-based sound dataset collected in the real-world, which was not available. To gather such a dataset, they put the headphones on a mannequin head. A robotic platform rotated the head while a moving speaker played noises coming from different distances. The team collected data with the mannequin system as well as with human users in 22 different indoor environments, including offices and living spaces.




Researchers have determined that the system works for a couple of reasons. First, the wearer's head reflects sounds, which helps the neural net distinguish sounds from various distances. Second, sounds (like human speech) have multiple frequencies, each of which goes through different phases as it travels from its source. The team's AI algorithm, the researchers believe, is comparing the phases of each of these frequencies to determine the distance of any sound source (a person talking, for instance).

Headphones like Apple's AirPods Pro 2 can amplify the voice of the person in front of the wearer while reducing some background noise. But these features work by tracking head position and amplifying the sound coming from a specific direction, rather than gauging distance. This means the headphones can't amplify multiple speakers at once, lose functionality if the wearer turns their head away from the target speaker, and aren't as effective at reducing loud sounds from the speaker's direction.

The system has been trained to work only indoors, because getting clean training audio is more difficult outdoors. Next, the team is working to make the technology function on hearing aids and noise-canceling earbuds, which requires a new strategy for positioning the microphones.

Additional co-authors are Malek Itani and Tuochao Chen, UW doctoral students in the Allen School; Sefik Emre Eskimez, a senior researcher at Microsoft; and Takuya Yoshioka, director of research at AssemblyAI. This research was funded by a Moore Inventor Fellow award, a UW CoMotion Innovation Gap Fund and the National Science Foundation.
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