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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.


      
        Twenty-year study shows cleaner water slashes cancer and heart disease deaths
        A 20-year project in Bangladesh reveals that lowering arsenic levels in drinking water can slash death rates from major chronic diseases. Participants who switched to safer wells had the same risk levels as people who were never heavily exposed. The researchers tracked individual water exposure with detailed urine testing. Their results show how quickly health improves once contaminated water is replaced.

      

      
        Study finds untreated sleep apnea doubles Parkinson's risk
        A massive veteran study found a strong connection between untreated sleep apnea and a higher chance of Parkinson's. CPAP users had much lower odds of developing the condition. Researchers believe that repeated dips in oxygen during sleep may strain neurons over time. The results suggest that better sleep might help protect the brain.

      

      
        A common nutrient deficiency may be silently harming young brains
        Scientists studying young adults with obesity discovered early indicators of brain stress that resemble patterns seen in cognitive impairment. The group showed higher inflammation, signs of liver strain and elevated neurofilament light chain, a marker of neuron injury. Low choline levels appeared closely tied to these changes. The results hint that early metabolic disruptions may quietly influence the brain long before symptoms emerge.

      

      
        Scientists warn half the world's beaches could disappear
        Human development and climate-driven sea level rise are accelerating global beach erosion and undermining the natural processes that sustain coastal ecosystems. Studies reveal that urban activity on the sand harms biodiversity in every connected zone, magnifying worldwide erosion risks.

      

      
        New evidence shows the Maya collapse was more than just drought
        Researchers studying Classic Maya cities discovered that urban growth was driven by a blend of climate downturns, conflict, and powerful economies of scale in agriculture. These forces made crowded, costly city life worthwhile for rural farmers. But when conditions improved in the countryside, people abandoned cities for more autonomy and better living environments. The story turns out to be far more complex than drought alone.

      

      
        New study shows rheumatoid arthritis begins long before symptoms
        Rheumatoid arthritis begins years before pain ever appears, and scientists have now mapped the hidden immune battle that unfolds long before symptoms. By studying people with RA-linked antibodies over seven years, researchers discovered sweeping inflammation, malfunctioning immune cells, and even epigenetic reprogramming in cells that had never encountered a threat. These changes show that the body is preparing for autoimmune attack long before joints become damaged.

      

      
        Half of heart attacks strike people told they're low risk
        The study reveals that widely used heart-attack risk calculators fail to flag nearly half of those who will soon experience a cardiac event. Even the newer PREVENT model misclassifies many patients as low-risk. Since most people develop symptoms only within 48 hours of their heart attack, current screening offers little time for intervention. Researchers say earlier detection with imaging could dramatically improve prevention.

      

      
        Your body may already have a molecule that helps fight Alzheimer's
        Spermine, a small but powerful molecule in the body, helps neutralize harmful protein accumulations linked to Alzheimer's and Parkinson's. It encourages these misfolded proteins to gather into manageable clumps that cells can more efficiently dispose of through autophagy. Experiments in nematodes show that spermine also enhances longevity and cellular energy production. These insights open the door to targeted therapies powered by polyamines and advanced AI-driven molecular design.

      

      
        Nanoflowers supercharge stem cells to recharge aging cells
        Texas A&amp;M researchers found a way to make stem cells produce double the normal number of mitochondria using nanoflower particles. These energized stem cells then transfer their surplus "power packs" to weakened cells, reviving their energy production and resilience. The method bypasses many limitations of current mitochondrial therapies and could offer long-lasting effects. It may open the door to treatments for aging tissues and multiple degenerative diseases.

      

      
        Stanford's new cell therapy cures type 1 diabetes in mice
        Researchers at Stanford found a way to cure or prevent Type 1 diabetes in mice using a combined blood stem cell and islet cell transplant. The procedure creates a hybrid immune system that stops autoimmune attacks and eliminates the need for immune-suppressing drugs. The method uses tools already common in clinical practice, putting human trials within reach. Scientists think the same strategy could transform treatments for autoimmune conditions and organ transplantation.

      

      
        A hidden brain energy signal drives depression and anxiety
        Scientists discovered that lowered brain energy signaling in the hippocampus can lead to both depression- and anxiety-like behaviors in mice. Stress reduced ATP, a molecule important for cell energy and communication. Altering a protein called connexin 43, which helps release ATP, caused similar symptoms even without stress. Restoring this protein improved mood-related behavior.

      

      
        The body trait that helps keep your brain young
        Scientists discovered that more muscle and less hidden abdominal fat are linked to a younger biological brain age. Deep visceral fat appeared to accelerate brain aging, while muscle mass offered a protective effect.

      

      
        This tiny microbe may be the key to fighting forever chemicals
        A photosynthetic bacterium shows a surprising ability to absorb persistent PFAS chemicals, offering a glimpse into biological tools that might one day tackle toxic contamination. Researchers are now exploring genetic and synthetic biology approaches to enhance these early signs of PFAS-handling potential.

      

      
        This smart catalyst cracks a challenge that stumped chemists for decades
        Using a smart computational search, scientists discovered a catalyst ingredient that finally makes tough alkyl ketones behave the way chemists want. The reaction now runs cleanly and reliably, opening the door to faster and easier molecule-building.

      

      
        Archaeologists uncover a 2,000-year-old crop in the Canary Islands
        Scientists decoded DNA from millennia-old lentils preserved in volcanic rock silos on Gran Canaria. The findings show that today's Canary Island lentils largely descend from varieties brought from North Africa around the 200s. These crops survived cultural upheavals because they were so well-suited to the islands' harsh climate. Their long-standing resilience could make them valuable for future agriculture.

      

      
        Scientists discover a hidden deep sea hotspot bursting with life
        Beneath the waters off Papua New Guinea lies an extraordinary deep-sea environment where scorching hydrothermal vents and cool methane seeps coexist side by side -- a pairing never before seen. This unusual chemistry fuels a vibrant oasis teeming with mussels, tube worms, shrimp, and even purple sea cucumbers, many of which may be unknown to science. The rocks themselves shimmer with traces of gold, silver, and other metals deposited by past volcanic activity.

      

      
        Century-old cosmic ray mystery is close to being solved
        Michigan State University astrophysicists are closing in on one of space science's biggest mysteries: where the galaxy's most energetic particles come from. Their studies uncovered a pulsar wind nebula behind a mysterious LHAASO signal and set important X-ray constraints on other potential sources.

      

      
        New Mars images reveal hidden traces of a recent ice age
        Mars's Coloe Fossae reveals a landscape shaped by ancient ice ages, with deep valleys, cratered terrain, and frozen debris flows preserved from a time when the planet's climate dramatically shifted.

      

      
        Giant hidden heat blob slowly travels beneath the U.S.
        An immense pocket of hot rock deep beneath the Appalachians may be a wandering relic of the breakup between Greenland and North America 80 million years ago. Researchers suggest this slow-moving "mantle wave" drifted over 1,800 km to reach its current position, gradually reshaping the continent from below and even helping prop up the Appalachian Mountains long after tectonic activity at the surface ceased.

      

      
        A global shipping detour just revealed a hidden climate twist
        Rerouted shipping during Red Sea conflicts accidentally created a massive real-world experiment, letting scientists study how new low-sulfur marine fuels affect cloud formation. The sudden surge of ships around the Cape of Good Hope revealed that cleaner fuels dramatically weaken the ability of ship emissions to seed bright, reflective clouds--cutting this cloud-boosting effect by about two-thirds.

      

      
        How personalized algorithms trick your brain into wrong answers
        Personalized algorithms may quietly sabotage how people learn, nudging them into narrow tunnels of information even when they start with zero prior knowledge. In the study, participants using algorithm-curated clues explored less, absorbed a distorted version of the truth, and became oddly confident in their wrong conclusions. The research suggests that this kind of digital steering doesn't just shape opinions--it can reshape the very foundation of what someone believes they understand.

      

      
        Tiny Yellowstone quakes ignite a surge of hidden life underground
        Researchers studying Yellowstone's depths discovered that small earthquakes can recharge underground microbial life. The quakes exposed new rock and fluids, creating bursts of chemical energy that microbes can use. Both the water chemistry and the microbial communities shifted dramatically in response. This dynamic may help explain how life survives in deep, dark environments.

      

      
        This glowing particle in a laser trap may reveal how lightning begins
        Using a precisely aligned pair of laser beams, scientists can now hold a single aerosol particle in place and monitor how it charges up. The particle's glow signals each step in its changing electrical state, revealing how electrons are kicked away and how the particle sometimes releases sudden bursts of charge. These behaviors mirror what may be happening inside storm clouds. The technique could help explain how lightning gets its initial spark.

      

      
        This tiny plant survived the vacuum of space and still grows
        Moss spores survived an extended stay on the outside of the ISS and remained capable of germinating once back on Earth. Their resilience to vacuum, extreme temperatures, and UV radiation surprised the researchers who expected them to perish. The spores' natural protective coat likely played a key role in shielding them. The study hints at the potential for simple plants to support agriculture beyond our planet.

      

      
        A surprising new method finally makes teflon recyclable
        Researchers have discovered a low-energy way to recycle Teflon(r) by using mechanical motion and sodium metal. The process turns the notoriously durable plastic into sodium fluoride that can be reused directly in chemical manufacturing. This creates a potential circular economy for fluorine and reduces environmental harm from PFAS-related waste.

      

      
        Stunning new 3D images reveal yellow fever's hidden structure
        University of Queensland researchers visualized yellow fever virus particles at near-atomic detail, uncovering major structural differences between vaccine and virulent strains. The insights could lead to better vaccines and treatments for yellow fever and related mosquito-borne viruses.

      

      
        Scientists uncover a hidden power in a common metal
        Researchers developed a powerful new manganese complex that could revolutionize light-driven chemical reactions. It absorbs light extremely efficiently, has a uniquely long excited-state lifetime, and is far easier to synthesize than previous manganese systems. The team confirmed it successfully transfers electrons as intended. This breakthrough could enable large-scale, sustainable photochemical applications.

      

      
        Tiny bee with devil horns discovered in Western Australia
        A horned native bee dubbed Megachile lucifer has been discovered in Western Australia's Goldfields. Identified while surveying a rare wildflower, the species stood out with its unusual "devilish" facial horns. DNA testing confirmed it was previously unknown. The find exposes major gaps in bee surveying, especially in areas under pressure from mining.

      

      
        Scientists find a hidden weak spot that may trigger Alzheimer's
        Scientists have found that a mutation tied to Alzheimer's disrupts the production and quality of exosomes--tiny cell-made communication packets. Cells with the defective SORLA protein generate fewer exosomes and ones far less able to support nearby brain cells. This weakness may be a key driver of Alzheimer's development. The research points to new treatment strategies that enhance or restore exosome function.

      

      
        Cocoa and tea may protect your heart from the hidden damage of sitting
        Scientists found that high-flavanol foods can prevent the decline in blood vessel function that occurs after prolonged sitting. Even physically fit men weren't protected unless they had consumed flavanols beforehand. A cocoa drink rich in these compounds kept arteries functioning normally. Everyday foods like berries, apples, tea, and certain cocoa products could offer a simple way to protect long-term vascular health.

      

      
        Scientists reveal a hidden alarm system inside your cells
        Ribosomes don't just make proteins--they can sense when something's wrong. When they collide, they send out stress signals that activate a molecule called ZAK. Researchers uncovered how ZAK recognizes these collisions and turns them into protective responses. The discovery shows how cells quickly spot trouble.

      

      
        Europe launches bold plan to harness twisting beams of light
        Europe is investing in a coordinated effort to develop high-power optical vortex technologies and train new specialists in the field. The HiPOVor network unites academia and industry to advance applications ranging from material processing to environmentally friendly photonic systems.

      

      
        Vegan diet beats Mediterranean for weight loss even with potatoes and grains
        Participants lost more weight on a low-fat vegan diet than on the Mediterranean diet, largely due to eliminating animal foods and reducing oils and nuts. Increased intake of plant foods, even "unhealthy" ones, was strongly associated with greater weight loss.

      

      
        Scientists find hidden switch that lets tumors shapeshift and evade treatment
        Scientists are uncovering what makes some carcinomas so resistant: their ability to change identity. Two new studies reveal crucial proteins and structures that could become targets for future therapies. These discoveries deepen understanding of how tumors reprogram themselves and point toward highly specific treatments. The work raises hopes for safer, more selective cancer drugs.

      

      
        Immune cells use a surprising trick to heal muscle faster
        A research team has found that specific immune cells can connect with muscle fibers in a lightning-fast, neuron-like way to promote healing. These cells deliver quick pulses of calcium, triggering repair within seconds. The mechanism works in both injury and disease models. The discovery could inspire new treatments for muscle recovery and degeneration.

      

      
        Global surge in ultra-processed foods sparks urgent health warning
        Ultra-processed foods are rapidly becoming a global dietary staple, and new research links them to worsening health outcomes around the world. Scientists say only bold, coordinated policy action can counter corporate influence and shift food systems toward healthier options.

      

      
        New obesity discovery rewrites decades of fat metabolism science
        Researchers have uncovered a surprising new role for the HSL protein: beyond breaking down fat, it also works inside the nucleus of fat cells to keep them functioning properly. When HSL is missing, fat tissue doesn't expand as expected-- instead, it shrinks, leading to lipodystrophy. This unexpected discovery helps explain why both obesity and fat-loss disorders share similar health risks, and it opens up fresh paths for understanding metabolic diseases at a time when obesity affects billions worl...

      

      
        Your brain shows damage before your blood pressure even rises
        Hypertension begins harming the brain surprisingly early, even before measurable blood pressure increases. Key cells related to blood vessels, signaling, and myelin maintenance begin aging prematurely and malfunctioning. These disruptions resemble early patterns seen in cognitive decline and Alzheimer's. Encouragingly, losartan reversed some of this early damage in mice.

      

      
        One protein may hold the key to fixing leukemia treatment failure
        Scientists have uncovered how leukemia cells manage to escape one of the most commonly used treatments. Over time, these cancer cells subtly change the shape of their mitochondria to avoid dying when the drug tries to kill them. By identifying the protein that controls this shape-shifting, researchers were able to block it in mice, making the treatment powerful again and dramatically extending survival.

      

      
        A mysterious metal find in Sweden is rewriting Iron Age history
        A Swedish plano-convex ingot once thought to be from the Bronze Age was revealed through chemical and isotopic testing to belong to the Iron Age. Its composition closely matches Iron Age finds from Poland, leading researchers to uncover new evidence of long-distance connections across the Baltic. The study highlights how collaboration and scientific analysis can transform isolated artifacts into clues about ancient trade and networking.

      

      
        Record sargassum piles trap sea turtle hatchlings on Florida beaches
        Sargassum seaweed is creating major new obstacles for sea turtle hatchlings, drastically slowing their crawl to the ocean and increasing their risk from predators and heat. Despite the physical challenge, their energy stores stay stable, suggesting the real danger lies in the delay itself.

      

      
        What 96,000 adults taught scientists about preventing constipation
        A massive long-term study shows that Mediterranean and plant-based diets can help prevent chronic constipation in aging adults. Surprisingly, the benefits weren't explained by fiber alone. Western and inflammatory diets raised constipation risk, while low-carb diets showed minimal impact. The research underscores how diet quality influences gut health well beyond traditional advice.

      

      
        CRISPR wheat that makes its own fertilizer
        UC Davis researchers engineered wheat that encourages soil bacteria to convert atmospheric nitrogen into plant-usable fertilizer. By boosting a natural compound in the plant, the wheat triggers bacteria to form biofilms that enable nitrogen fixation. This breakthrough could cut fertilizer use, reduce pollution, and increase yields. It also offers huge potential savings for farmers worldwide.

      

      
        How parakeets make new friends in a surprisingly human way
        Monk parakeets ease into new friendships, slowly approaching strangers to avoid aggressive encounters. Researchers watched how birds shared space, groomed each other, and escalated to deeper social bonds over time. The results show a clear pattern of cautious exploration echoing similar studies in other animals. Even for birds, making a friend can be a delicate dance.

      

      
        Scientists may have found the planet that made the Moon
        About 4.5 billion years ago, a colossal impact between the young Earth and a mysterious planetary body called Theia changed everything--reshaping Earth, forming the Moon, and scattering clues across space rocks. By examining subtle isotopic fingerprints in Earth and Moon samples, scientists have reconstructed Theia's possible composition and birthplace.

      

      
        A tiny enzyme may hold the key to safer pain relief
        Researchers have uncovered a surprising way the brain switches pain on, revealing that neurons can release an enzyme outside the cell that activates pain signals without disrupting normal movement or sensation. This enzyme, called VLK, modifies nearby proteins in a way that intensifies pain and strengthens connections tied to learning and memory. Removing VLK in mice dramatically reduced post-surgery pain while leaving normal function untouched, offering a promising path toward safer, more target...

      

      
        Scientists capture stunning real-time images of DNA damage and repair
        Scientists have created a live-cell DNA sensor that reveals how damage appears and disappears inside living cells, capturing the entire repair sequence as it unfolds. Instead of freezing cells at different points, researchers can now watch damage flare up, track repair proteins rushing to the site, and see the moment the DNA is restored. Built from a natural protein that binds gently and briefly to damaged DNA, the sensor offers a true-to-life view of the cell's internal emergency response.

      

      
        Boosting one protein helps the brain protect itself from Alzheimer's
        Researchers discovered that raising the protein Sox9 can help the brain's astrocytes clear out toxic plaque buildup linked to Alzheimer's. In mouse models that already showed memory problems, activating these cells improved cognitive performance. The treatment also reduced plaque levels over time. The work points toward a natural, cell-based way to slow Alzheimer's decline.

      

      
        Solar Superstorm Gannon crushed Earth's plasmasphere to a record low
        A massive solar storm in May 2024 gave scientists an unprecedented look at how Earth's protective plasma layer collapses under intense space weather. With the Arase satellite in a perfect observing position, researchers watched the plasmasphere shrink to a fraction of its usual size and take days to rebuild. The event pushed auroras far beyond their normal boundaries and revealed that a rare "negative storm" in the ionosphere dramatically slowed the atmosphere's ability to recover. These observat...

      

      
        Scientists reveal how baby turtles navigate thousands of miles with a hidden magnetic sense
        Researchers taught young loggerhead turtles to associate certain magnetic fields with feeding, prompting a distinctive dance when they recognized the signal. After a magnetic pulse briefly disrupted their ability to feel magnetic forces, the turtles no longer performed the dance. This showed that hatchlings use a touch-based magnetic sense to determine their location. The discovery clarifies how these animals find their way across vast ocean routes.
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Twenty-year study shows cleaner water slashes cancer and heart disease deaths | ScienceDaily
A large 20-year investigation following nearly 11,000 adults in Bangladesh found that reducing arsenic in drinking water was tied to as much as a 50 percent drop in deaths from heart disease, cancer and several other chronic illnesses. The research offers the strongest long-term evidence so far that lowering arsenic exposure can reduce mortality, even for people who lived with contaminated water for many years. These results appear in JAMA.


						
Scientists from Columbia University, the Columbia Mailman School of Public Health and New York University led the analysis, which addresses a widespread health concern. Naturally occurring arsenic in groundwater remains a significant challenge across the world. In the United States, more than 100 million people depend on groundwater that can contain arsenic, particularly those using private wells. Arsenic continues to be one of the most common chemical contaminants in drinking water.

"We show what happens when people who are chronically exposed to arsenic are no longer exposed," said co-lead author Lex van Geen of the Lamont-Doherty Earth Observatory, part of the Columbia Climate School. "You're not just preventing deaths from future exposure, but also from past exposure."

Two Decades of Data Strengthen the Evidence

Co-lead author Fen Wu of NYU Grossman School of Medicine said the findings offer the clearest proof yet of the connection between lowering arsenic exposure and reduced mortality risk. Over the course of two decades, the researchers closely tracked participants' health and repeatedly measured arsenic through urine samples, which strengthened the precision of their analysis.

"Seeing that our work helped sharply reduce deaths from cancer and heart disease, I realized the impact reaches far beyond our study to millions in Bangladesh and beyond now drinking water low in arsenic," said Joseph Graziano, Professor Emeritus at Columbia Mailman School of Public Health and principal investigator of the NIH-funded program. "A 1998 New York Times story first brought us to Bangladesh. More than two decades later, this finding is deeply rewarding. Public health is often the ultimate delayed gratification."

Clear Drop in Risk When Arsenic Exposure Falls

People whose urinary arsenic levels fell from high to low had mortality rates that matched those who had consistently low exposure for the entire study. The size of the drop in arsenic was closely tied to how much mortality risk declined. Those who continued drinking high-arsenic water did not show any reduction in chronic disease deaths.




Arsenic naturally accumulates in groundwater and has no taste or smell, meaning people can drink contaminated water for years without knowing it. In Bangladesh, an estimated 50 million people have consumed water exceeding the World Health Organization's guideline of 10 micrograms per liter. The WHO has described this as the largest mass poisoning in history.

From 2000 to 2022, the Health Effects of Arsenic Longitudinal Study (HEALS) monitored thousands of adults in Araihazar, Bangladesh. The project tested more than 10,000 wells in a region where many families rely on shallow tube wells with arsenic levels ranging from extremely low to dangerously high.

Researchers periodically measured arsenic in participants' urine, a direct marker of internal exposure, and recorded causes of death. These detailed data allowed the team to compare long-term health outcomes for people who reduced their exposure with those who remained highly exposed.

Community Efforts Created a Natural Comparison Group

Throughout the study period, national and local programs labeled wells as safe or unsafe based on arsenic levels. Many households switched to safer wells or installed new ones, while others continued using contaminated water. This created a natural contrast that helped researchers understand the effects of reducing exposure.

Arsenic exposure decreased substantially in Araihazar during the study. The concentration in commonly used wells fell by about 70 percent as many families sought cleaner water sources. Urine tests confirmed a corresponding decline in internal exposure, averaging a 50 percent reduction that persisted through 2022.




Reduced Exposure Brings Lasting Health Benefits

These trends held true even after researchers accounted for differences in age, smoking and socioeconomic factors. Participants who remained highly exposed, or whose exposure rose over time, continued to face significantly higher risks of death from chronic diseases.

The researchers compared the health benefits of lowering arsenic to quitting smoking. The risks do not disappear immediately but drop gradually as exposure decreases.

In Bangladesh, well testing, labeling unsafe sources, drilling private wells and installing deeper government wells have already improved water safety for many communities.

"Our findings can now help persuade policymakers in Bangladesh and other countries to take emergency action in arsenic 'hot spots'," said co-author Kazi Matin Ahmed of the University of Dhaka.

To reach more households, the research team is collaborating with the Bangladeshi government to make well data easier to access. They are piloting NOLKUP ("tubewell" in Bangla), a free mobile app created from more than six million well tests. Users can look up individual wells, review arsenic levels and depths, and locate nearby safer options. The tool also helps officials identify communities that need new or deeper wells.

Clean Water Investments Can Save Lives

The study shows that health risks can fall even for people who were exposed to arsenic for years. This highlights an important opportunity: investing in clean water solutions can save lives within a single generation.

"Sustainable funding to support the collection, storage and maintenance of precious samples and data over more than 20 years have made this critically important work possible," said Ana Navas-Acien, MD, PhD, Professor and Chair of Environmental Health Sciences at Columbia Mailman School of Public Health. "Science is difficult and there were challenges and setbacks along the way, but we were able to maintain the integrity of the samples and the data even when funding was interrupted, which has allowed us to reveal that preventing arsenic exposure can prevent disease."

The study team included researchers from Columbia University's Mailman School of Public Health, the New York University Grossman School of Medicine, Lamont-Doherty Earth Observatory, Boston University School of Public Health, the Department of Geology at the University of Dhaka and the Institute for Population and Precision Health at the University of Chicago.

The HEALS project was launched by Columbia University through the National Institute of Environmental Health Sciences' Superfund Research Program, with most U.S. collaborators based at Columbia when the study began.
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Study finds untreated sleep apnea doubles Parkinson's risk | ScienceDaily
New findings indicate that people who do not treat obstructive sleep apnea face a greater likelihood of developing Parkinson's disease. Using continuous positive airway pressure, or CPAP, can help lower that risk by improving sleep quality and maintaining steady airflow throughout the night.


						
The study was published on November 24 in JAMA Neurology and analyzed electronic health records from more than 11 million U.S. military veterans who received care through the Department of Veterans Affairs between 1999 and 2022.

Researchers from Oregon Health & Science University and the Portland VA Health Care System led the project.

Parkinson's Risk Increases With Age

Parkinson's is a progressive neurological disorder that affects an estimated 1 million people in the United States. The chance of developing the disease grows gradually each year after age 60.

The new research suggests that long-term, untreated sleep apnea may contribute to a higher risk of Parkinson's.

Strong Association After Adjusting for Key Factors

Even after accounting for important contributors such as obesity, age and high blood pressure, the investigators still found a clear association between untreated sleep apnea and Parkinson's disease. Among the millions of veterans with sleep apnea, those who did not use CPAP were nearly twice as likely to be diagnosed with Parkinson's compared with individuals who used the therapy.




"It's not at all a guarantee that you're going to get Parkinson's, but it significantly increases the chances," said co-author Gregory Scott, M.D., Ph.D., assistant professor of pathology in the OHSU School of Medicine and a pathologist for at the VA Portland.

How Sleep Apnea Affects the Brain

Sleep apnea occurs when a person's breathing repeatedly stops and restarts during sleep, which can keep the body from getting sufficient oxygen.

"If you stop breathing and oxygen is not at a normal level, your neurons are probably not functioning at a normal level either," said lead author Lee Neilson, M.D., assistant professor of neurology at OHSU and a staff neurologist at the Portland VA. "Add that up night after night, year after year, and it may explain why fixing the problem by using CPAP may build in some resilience against neurodegenerative conditions, including Parkinson's."

Potential to Change Clinical Practice

Neilson said the results reinforce the importance of prioritizing sleep health for his patients, particularly in light of the elevated Parkinson's risk revealed in the study.




"I think it will change my practice," he said.

Veterans Report Clear Benefits From CPAP

Scott noted that some people with sleep apnea are hesitant to use CPAP, but he emphasized that many veterans have strongly positive experiences with the device.

"The veterans who use their CPAP love it," he said. "They're telling other people about it. They feel better, they're less tired. Perhaps if others know about this reduction in risk of Parkinson's disease, it will further convince peopel with sleep apnea to give CPAP a try."

Study Contributors and Funding Support

In addition to Scott and Neilson, co-authors include Isabella Montano, B.A., Jasmin May, M.D., Ph.D., Jonathan Elliott, Ph.D., and Miranda Lim, M.D., Ph.D., of OHSU and the Portland VA Health Care System; and Yeilim Cho, M.D., and Jeffrey Iliff, Ph.D., of the University of Washington and the VA Puget Sound Health Care System.

The research received support from the VA through grant awards BX005760, CX00253, I01RX004822, I01RX005371, CX002022, BX006155 and Bx006155; the John and Tami Marick Family Foundation; the Collins Medical Trust; the National Institute on Aging of the National Institutes of Health, award P30AG066518; and the U.S. Army Medical Research Acquisition Activity, 820 Chandler Street, Fort Detrick, Maryland 21702-5014, under award numbers HT9425-24-1-0774 and HT9425-24-1-0775. The authors note that the opinions, interpretations, conclusions and recommendations are their own and are not necessarily endorsed by the Department of Defense, the NIH, VA or other funders.
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A common nutrient deficiency may be silently harming young brains | ScienceDaily
Scientists have long recognized that conditions affecting the body can also influence the brain. Issues such as obesity, high blood pressure and insulin resistance place strain on the body's metabolic and vascular systems. Over time, this buildup of stress can accelerate cognitive decline and raise the likelihood of Alzheimer's disease.


						
Researchers at Arizona State University, working with partners at several institutions, now report that these effects may appear much earlier than expected. In young adults with obesity, the team identified biological markers linked to inflammation, liver strain and early injury to brain cells. These small but measurable shifts resemble patterns seen in older adults with cognitive impairment.

The study uncovered another important finding. Many of the young adults showed unusually low blood levels of choline, a nutrient essential for supporting liver health, regulating inflammation and protecting long-term brain function.

"This research adds to the growing evidence that choline is a valuable marker of metabolic and brain dysfunction -- and reinforces the importance of sufficient daily intake, as it is essential for human health," says Ramon Velazquez. "Several new reports published this month further link reduced blood choline levels to behavioral changes, including anxiety and memory impairment, as well as broader metabolic dysfunction."

Velazquez leads the study as part of the ASU-Banner Neurodegenerative Disease Research Center, working with colleagues from the ASU School of Life Sciences, Banner Sun Health Research Institute and Mayo Clinic, AZ. The findings were published in Aging and Disease.

Obesity's Early Impact on Brain Biology

Although obesity is widely known to increase the risk of chronic conditions such as heart disease and type 2 diabetes, this study suggests its influence on the brain may develop much earlier. The researchers measured elevated levels of inflammation-promoting proteins and enzymes that indicate liver stress. They also detected higher levels of neurofilament light chain (NfL), a protein released when neurons are damaged. NfL was linked to low blood choline levels in these young adults, even though no behavioral changes would typically be expected at this age.




NfL has emerged as an important early signal of neurodegeneration. It is found at elevated levels in people with mild cognitive impairment and Alzheimer's disease. Observing these markers in young adults is significant and suggests that obesity may create measurable effects in the brain well before symptoms appear.

The results support the idea that inflammation, metabolic strain and early neuronal changes may be connected in a way that starts much earlier in life than once believed.

Choline's Influence on Brain and Metabolic Health

A central aspect of the study involves choline, a nutrient essential for cell-membrane structure, inflammation control, liver function and the production of acetylcholine, a neurotransmitter important for memory. Participants with obesity had substantially lower levels of circulating choline, and these reductions corresponded with stronger signs of inflammation, insulin resistance, liver-enzyme elevation and NfL.

Although the liver produces some choline, most must come from food. Rich dietary sources include eggs, poultry, fish, beans and cruciferous vegetables such as broccoli, cauliflower and brussels sprouts. The researchers also observed that women in the study had lower choline levels than men, a notable finding because women experience higher rates of cognitive aging and Alzheimer's disease.

National nutrition surveys show that many Americans do not meet recommended choline intake, especially teenagers and young adults. Since choline supports the brain and liver, long-term shortages may heighten vulnerability to metabolic stress and intensify the effect obesity has on the brain.




"Most people don't realize they aren't getting enough choline," said Wendy Winslow, first co-author. "Adding choline-rich foods to your routine can help reduce inflammation and support both your body and brain as you age."

Nutrient Considerations for New Weight-Loss Drugs

Modern weight-loss drugs have transformed obesity treatment because of their effectiveness in reducing weight and improving metabolic and cardiovascular health. However, the appetite-suppressing effects of GLP-1 medications significantly reduce food intake. This may lead to inadequate consumption of choline and other key nutrients. The authors note the need for future studies to explore whether pairing GLP-1 therapies with adequate dietary choline can help maintain metabolic resilience and overall health.

Study Design and Key Measurements

The research involved 30 adults in their 20s and 30s, split evenly between those with obesity and those of healthy weight. Each participant provided a fasting blood sample. The samples were analyzed for circulating choline, inflammatory cytokines, insulin, glucose, liver enzymes, additional metabolic measures and NfL.

Comparisons between groups revealed consistent patterns: lower choline levels, greater inflammation, metabolic stress and signs of neuronal damage in young adults with obesity. To understand how these findings relate to brain aging, the team compared their results with data from older adults diagnosed with mild cognitive impairment or Alzheimer's disease.

The same pairing of low choline and high NfL was found in both young and older adults. This suggests that biological changes associated with Alzheimer's may begin many years before symptoms arise, especially in people experiencing metabolic stress or obesity.

Early Indicators of Long-Term Cognitive Risk

Overall, the study highlights a strong link among obesity, inflammation, choline status and early neuronal stress. This combination may help explain why metabolic disorders increase the likelihood of cognitive decline later in life.

Although the study does not establish causation, it reveals a group of biomarkers that closely resemble those found in older adults with cognitive impairment. The results also align with earlier rodent studies showing that inadequate choline intake in mice can lead to obesity, metabolic problems and increased Alzheimer's disease pathogenesis.

"Our results suggest that, in young adults, good metabolic health and adequate choline contribute to neuronal health, laying the groundwork for healthy aging," says Jessica Judd, co-author of the study.

Ongoing research will continue exploring how early metabolic stress may shape long-term risk for neurodegenerative disease and could eventually inform new strategies to protect brain health across the lifespan.
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Scientists warn half the world's beaches could disappear | ScienceDaily
Coastlines around the planet are being steadily "crushed" as climate-driven sea level rise combines with expanding development in coastal zones. This ongoing process damages the diverse life that depends on sandy environments, disrupts local economies that rely on fishing and tourism, and leaves coastal cities more exposed to encroaching waters.


						
The concern was raised by Uruguayan marine scientist Omar Defeo, a professor at Uruguay's University of the Republic (UdelaR), during the opening sessions of the FAPESP Day Uruguay symposium, which began on November 13 in Montevideo.

"Almost half of the beaches will disappear by the end of the century. We in Uruguay, Brazil, and Argentina share these resources. Therefore, we must work in partnership with Brazilian scientists to manage and conserve coastal ecosystems," Defeo said.

How Coastal Zones Work Together to Protect Shorelines

Defeo explained that the coastal system is made up of three interconnected regions. The dune (post-beach) sits above the high tide mark, where wind-driven sand builds mounds or "sand mountains." Below it lies the beach (beach face), which is exposed during low tide and covered at high tide. Farther seaward is the submerged part (foreshore), stretching from the low tide limit to the point where waves begin to break.

"These zones form an interconnected coastal ecosystem that's essential for environmental balance. How are they interconnected? The wind carries sand from the dry area to the surf zone [the submerged part]. And when the waves advance, they bring the sediment back to the beach. This bidirectional movement generates a constant exchange in which one zone feeds the other. When a storm comes, the dune acts as a buffer. So when urbanization eliminates the dune, the result can be the destruction of seaside homes," he noted.

Urbanization Disrupts Entire Coastal Ecosystems

Research conducted by Defeo's team in collaboration with Brazilian scientists supported by FAPESP found that disturbing any one of these three zones affects the entire ecosystem. The project, led by Brazilian researcher Guilerme Corte, examined biodiversity at 90 sites on 30 beaches along the northern coastline of Sao Paulo, Brazil.




Their findings, published in Marine Pollution Bulletin, show that increased numbers of beachgoers have the strongest negative impact on species richness and biomass, especially in submerged zones. Buildings constructed directly on the sand and mechanical beach cleaning also reduce species richness and biomass. In contrast, abundance (number of individuals) was higher in areas near urban centers, a pattern the authors attribute to opportunistic species such as polychaetes that thrive on organic matter linked to human presence.

"Above all, the study showed that human impacts aren't restricted to the place where they occur [on dry sand]. Stressors such as construction and high numbers of visitors on the upper part of the beach negatively affect biodiversity in the lower and submerged areas," Defeo said.

Global Survey Shows Widespread and Severe Beach Erosion

Another study led by Defeo with Brazilian collaborators, published in Frontiers in Marine Science, evaluated 315 beaches worldwide and found that one-fifth exhibit intense, extreme, or severe erosion. The researchers assessed contributing factors such as sea level rise, changes in wind patterns, and wave behavior. "We observed that human activities play a significant role, particularly on reflective beaches [with a steep slope that causes waves to dissipate their energy abruptly on the beach] and intermediate beaches [which have characteristics of both reflective beaches and calm or dissipative beaches]," he explained.

Symposium Highlights Regional and International Collaboration

Defeo presented these findings during the symposium's first scientific session, dedicated to oceanographic sciences. The panel was moderated by Marcelo Dottori of the University of Sao Paulo (USP) and featured additional contributions from Cristiana Seixas of the State University of Campinas (UNICAMP) and Natalia Venturini of UdelaR.

The event's opening ceremony was attended by Alvaro Brunini, president of Uruguay's National Research and Innovation Agency (ANII); Marcio de Castro, scientific director of FAPESP; Raul Machado, manager of the Foundation's Institutional Relations Advisory and coordinator of the symposium; and Brazil's ambassador to Uruguay, Marcos Leal Raposo Lopes.
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New evidence shows the Maya collapse was more than just drought | ScienceDaily
Why do people choose to settle in cities, and what motivates them to leave? Modern urban areas continue to gain and lose residents for many reasons, including economic pressures, congestion, lifestyle shifts, pollution and, at times, major public health events.


						
It appears this pattern has existed for a very long time.

Early Cities and Agrarian Life

The first cities around the world were created by rural communities. These early residents were farmers, or agriculturists, who depended on land-extensive forms of production. Their livelihoods encouraged them to live in small, scattered settlements to reduce the effort and time required to reach their fields.

Even in ancient times, however, urban life was costlier in many respects. People living in cities faced higher exposure to infectious diseases that spread easily in crowds, greater competition for land and essential resources and increasing inequality. Surprisingly, many farmers still accepted these drawbacks and chose city life.

What explains this choice?

Investigating a Long-Running Debate

UC Santa Barbara archaeologist Douglas Kennett, who has spent years examining the development of Classic Maya cities, notes that researchers have debated this question for decades. According to Kennett, the explanation is complex and involves several intertwined factors that contributed to both the growth and eventual decline of these ancient urban centers.




Kennett and colleagues from multiple institutions examined this issue in detail in a study published in the Proceedings of the National Academy of Sciences. Their work applies population ecology theory to quantify the forces that shaped urbanization across the Classic Maya Lowlands.

Forces Behind the Rise of Maya Cities

"We determined that the rise and expansion of Classic Maya cities resulted from the interaction of climate downturns, intergroup conflict and the presence of strong economies of scale realized through capital investments in agricultural infrastructure," Kennett said. "These factors promoted the coevolution of urbanism, systemic inequality and patron-client relationships in cities."

Using the same analytical approach, he explained, the team also identified the conditions that triggered deurbanization. According to their findings, people began to leave "when the benefits of urban living no longer outweighed the costs, as environments were degraded near cities and climate amelioration improved the livability of rural areas where people would have more freedom and autonomy."

Climate, Conflict and New Data

The researchers originally focused on the role of climate change, particularly drought, in the decline of Classic Maya cities. Since 2012, the team has compiled archaeological information on population shifts, conflict and investments in agricultural systems. Their work gained new momentum when high-resolution climate records became available.




"We also capitalized on major developments in computational modeling that allowed us to look at the relationships between these datasets in ways not previously possible," Kennett said.

A Unified Model of Urban Change

The study brings together several previously competing explanations for ancient urban growth and decline, including environmental pressures, warfare and economic dynamics. It does so in a single, flexible model grounded in population ecology. This framework also helps explain why agrarian societies, which normally benefit from living spread out, sometimes gathered in cities despite the financial and social costs.

"The biggest surprise for me was that the abandonment of cities occurred under improving climatic conditions," Kennett noted. "We have long thought that the decline of Classic Maya cities partially resulted from an extended period of drought. It turns out to be a much more complicated and interesting story."

Insights for Understanding Urban Evolution

Overall, the research offers valuable guidance for interpreting both past and future patterns of urban growth and decline. By identifying broad principles that influence how populations concentrate and disperse, the study contributes to a deeper understanding of urban evolution across different eras and environments.
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New study shows rheumatoid arthritis begins long before symptoms | ScienceDaily
Scientists have found that rheumatoid arthritis (RA) begins long before the first aches or stiffness appear. Instead of starting when joint pain becomes noticeable, the disease quietly builds over many years. RA is a chronic autoimmune disorder that leads to inflammation and damage in the joints.


						
According to new research, people who are at higher risk for RA undergo major changes in their immune system well before symptoms surface. Their bodies are already engaged in an unseen autoimmune struggle during this early, silent period.

A Multi-Institution Study Maps RA's Hidden Early Phase

Researchers from the Allen Institute, CU Anschutz, University of California San Diego, and the Benaroya Research Institute worked together to uncover these early immune changes. Their findings, published in Science Translational Medicine, offer the most detailed view to date of how RA takes shape. By charting immune activity in individuals at risk, the team showed that the disease process is already underway long before joint problems are noticeable. These insights may help guide earlier intervention and possibly prevent disease onset.

"Overall, we hope this study raises awareness that rheumatoid arthritis begins much earlier than previously thought and that it enables researchers to make data-driven decisions on strategies to disrupt disease development," said Mark Gillespie, Ph.D., assistant investigator at the Allen Institute and co-senior author with Kevin Deane (CU Anschutz), M.D./Ph.D.; Adam Savage (Allen Institute), Ph.D.; Troy Torgerson (Allen Institute), M.D./Ph.D.; and Gary S. Firestein (UC San Diego), M.D. The research followed individuals with ACPA antibodies over seven years. These antibodies are well-established biomarkers for those at risk for RA. During the study, the team uncovered previously unrecognized contributors to disease progression, including widespread inflammation, immune system malfunction, and shifts in how certain immune cells function.

"We expect that going forward the findings from this study will support additional studies to identify ways to better predict who will get RA, identify potential biologic targets for preventing RA as well as identify ways to improve treatments for those with existing RA," said Kevin Deane, M.D./Ph.D.

Key Findings
    	Widespread inflammation: The researchers observed that people at risk for RA already showed signs of systemic inflammation throughout the body. This inflammation was not limited to the joints. Instead, it resembled the body-wide inflammatory pattern commonly seen in individuals with active RA.
    	Immune cell dysfunction: Multiple immune cell types showed unusual behavior.
    	B cells, which normally create protective antibodies, were found in a heightened pro-inflammatory state.
    	T helper cells, especially those similar to Tfh17 cells, had expanded far beyond typical levels. These cells help coordinate immune responses, including the creation of autoantibodies (antibodies that attack the body's own tissues). Their expansion helps explain why the immune system begins targeting healthy tissue.
    	Cellular reprogramming: One of the most striking discoveries was that even "naive" T cells, which have not yet encountered pathogens, showed epigenetic changes. Although their DNA sequence remained intact, the regulation of their genes had shifted. This altered gene activity suggests these cells were being reprogrammed before encountering any threats.
    	Joint-like inflammation detected in blood: The team also found that monocytes (a type of white blood cell) circulating in the bloodstream were producing high amounts of inflammatory molecules. Remarkably, these cells closely resembled the macrophages typically found in the inflamed joints of RA patients, indicating that the immune system was already setting the stage for joint inflammation.

Toward Early Detection and Preventive Treatment

The findings highlight new early-warning indicators (biomarkers and immune signatures) that could help doctors determine which at-risk individuals are most likely to develop RA. Identifying the disease during this hidden phase may make it possible to monitor patients more closely and begin treatment earlier. If this process is caught in time, RA may be prevented before joint damage begins -- potentially sparing patients years of pain and disability. The research supports a shift from reacting to joint damage after it appears to preventing RA at its earliest stages.
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Half of heart attacks strike people told they're low risk | ScienceDaily
A new study led by Mount Sinai researchers reports that commonly used cardiac screening methods fail to identify almost half of the people who are actually at risk of having a heart attack. The findings were released on November 21 in a brief report in the Journal of the American College of Cardiology: Advances. According to the authors, the results point to a significant weakness in current prevention practices because today's guidelines may overlook individuals who would benefit from earlier detection and protective treatment.


						
The team evaluated the accuracy of the widely used atherosclerotic cardiovascular disease (ASCVD) risk score and a newer tool known as PREVENT. PREVENT incorporates additional variables and is designed to offer a broader picture of cardiovascular risk alongside screening for symptoms.

Risk Scores Often Underestimate Individual Danger

"Our research shows that population-based risk tools often fail to reflect the true risk for many individual patients," says corresponding author Amir Ahmadi, MD, Clinical Associate Professor of Medicine (Cardiology) at the Icahn School of Medicine at Mount Sinai. "If we had seen these patients just two days before their heart attack, nearly half would NOT have been recommended for further testing or preventive therapy guided by current risk estimate scores and guidelines."

Dr. Ahmadi adds that relying heavily on risk assessments and symptom reports may not be the best strategy for prevention. "This study suggests that the current approach of relying on risk scores and symptoms as primary gatekeepers for prevention is not optimal," he says. "It may be time to fundamentally reconsider this model and move toward atherosclerosis imaging to identify the silent plaque -- early atherosclerosis- before it has a chance to rupture."

How ASCVD and PREVENT Are Used in Routine Care

In everyday practice, physicians calculate a person's ASCVD risk score during routine primary care visits, typically for adults aged 40 through 75 who do not have known heart disease. The score estimates the likelihood of a heart attack or stroke within 10 years by factoring in age, sex, race, blood pressure, cholesterol, diabetes, and smoking. Results from the ASCVD or PREVENT calculators guide decisions about preventive therapy, including whether to start statins.




Cardiologists also use these scores to help determine treatment. Patients with intermediate or high scores are usually offered cholesterol-lowering medication and sometimes additional diagnostic testing. Individuals with low or borderline scores, particularly if they report no chest pain or shortness of breath, are frequently reassured and discharged without further evaluation. The study found, however, that if patients who ultimately had their first heart attack had been assessed two days before the event, nearly half would have been classified as low or borderline risk by ASCVD, and more than half would have been categorized that way by PREVENT.

Study Examined Nearly 500 Patients With First Heart Attacks

To examine how well current tools perform, the researchers conducted a retrospective review of 474 patients younger than 66 who had no known coronary artery disease. All were treated for their first heart attack at Mount Sinai Morningside or The Mount Sinai Hospital between January 2020 and July 2025. Investigators collected demographic information, medical history, cholesterol levels, blood pressure readings, and the timing of symptoms such as chest pain or shortness of breath. Each patient's 10-year ASCVD risk score was calculated, and the team simulated how the patient would have been evaluated two days before their heart attack. Patients were sorted into four categories: low (under 5 percent), borderline (5-7.5 percent), intermediate (7.5-20 percent), and high (more than 20 percent).

Symptoms Appear Too Late for Effective Prevention

The analysis focused on two areas: which patients would have qualified for preventive measures based on their score, and when symptoms began. Overall, 45 percent of patients would not have been recommended for preventive therapy or further diagnostic testing under ASCVD-based guidelines. This proportion rose to 61 percent when PREVENT was used. In addition, most patients (60 percent) noticed symptoms fewer than two days before their heart attack. This pattern shows how often symptoms emerge only when the disease has already advanced. The combined findings reveal a serious gap in prevention: people who appear healthy according to standard assessments may already have significant and silent atherosclerosis. Because of this, depending solely on symptoms and risk calculators can delay detection until meaningful prevention is no longer possible.

Researchers Call for Earlier Detection of Silent Plaque

"When we look at heart attacks and trace them backwards, most heart attacks occur in patients in the low or intermediate risk groups. This study highlights that a lower risk score, along with not having classic heart attack symptoms like chest pain or shortness of breath, which is common, is no guarantee of safety on an individual level," says first author Anna Mueller, MD, an internal medicine resident at the Icahn School of Medicine at Mount Sinai. "Our study exposes a major flaw where tools effective for tracking large populations fall short when guiding individualized care. Instead, doctors should shift their focus from detecting symptomatic heart disease to detecting the plaque itself for earlier treatment, which could save lives."

The researchers note that more work is needed to refine these methods, and future studies should explore ways to improve early identification and prevention approaches, including the use of cardiovascular imaging.
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Your body may already have a molecule that helps fight Alzheimer's | ScienceDaily
Researchers at the Paul Scherrer Institute PSI have clarified how spermine - a small molecule that regulates many processes in the body's cells - can guard against diseases such as Alzheimer's and Parkinson's: it renders certain proteins harmless by acting a bit like cheese on noodles, making them clump together. This discovery could help combat such diseases. The study has now been published in the journal Nature Communications.


						ngs could contribute to new ways of tackling these brain disorders. The study has been published in the journal 
Nature Communications.
As people live longer, age-related disorders, including neurodegenerative diseases such as Alzheimer's and Parkinson's, are becoming more common. These conditions are driven by harmful buildups in the brain made of misfolded amyloid proteins. These protein structures form long, thin fibers that resemble strands of spaghetti. So far, there is no effective treatment that can reliably prevent or clear these protein deposits.
Spermine as a natural protector in cells and animals
A naturally occurring molecule in the body called spermine is offering new hope. In laboratory experiments, a team led by Jinghui Luo at the Center for Life Sciences at the Paul Scherrer Institute PSI showed that spermine can extend the lifespan of small nematode worms, improve their movement as they age, and strengthen their cellular power plants, the mitochondria. The researchers saw that spermine supports the body's immune system in removing nerve-damaging amyloid protein deposits.
These new results may form the foundation for developing new therapeutic strategies for diseases such as Alzheimer's and Parkinson's.
Spermine is essential for the functioning of the organism. It belongs to a group of relatively small organic molecules known as polyamines. Spermine was first identified more than 150 years ago and named after seminal fluid, where it is present in particularly high concentrations. However, it is also found in many other cell types throughout the body, especially in cells that are active and capable of dividing.
Gene regulation and biomolecular condensation
Spermine supports cell movement and activity and is involved in many different cellular processes. One of its main roles is to interact with the nucleic acids in the genome, helping regulate which genes are switched on and how they are translated into proteins. This regulation ensures that cells can grow, divide, and eventually die in a controlled manner. Spermine is also crucial for a cellular process called biomolecular condensation. In this process, large molecules such as proteins and nucleic acids separate and gather into droplet-like regions inside the cell, creating small reaction hubs where important biochemical reactions take place.
In the context of neurodegenerative disorders such as Alzheimer's and Parkinson's, earlier work had already suggested that spermine can protect nerve cells and ease age-related memory problems. What was missing until now was a clear picture of how spermine influences the harmful processes in nerve cells in a way that could be used for medical benefit.
Helping cells clear toxic protein waste
Luo's research group has now examined these mechanisms in greater depth. In addition to optical microscopy, the scientists used a method called SAXS scattering at PSI's Swiss Light Source SLS to investigate the molecular dynamics of the processes involved. They studied these effects both in glass capillaries (in vitro) and in living organisms (in vivo). For the living system, they used the nematode C. elegans as a model organism.
Their experiments showed that spermine causes harmful proteins to come together and form clumps through biomolecular condensation. This behavior supports a routine cellular cleanup process known as autophagy. In autophagy, damaged or unnecessary proteins are enclosed in small membrane-bound vesicles and then broken down safely by enzymes, effectively recycling cellular components.
"Autophagy is more effective at handling larger protein clumps," says study leader Luo. "And spermine is, so to speak, the binding agent that brings the strands together. There are only weakly attractive electrical forces between the molecules, and these organise them but do not firmly bind them together."
The entire process, Luo explains, can be imagined like a plate of spaghetti. "The spermine is like cheese that connects the long, thin noodles without gluing them together, making them easier to digest."
From kitchen metaphor to future therapies
Spermine also appears to play a role in other diseases, including cancer. Further research is needed to understand the underlying mechanisms in these conditions, after which spermine-based treatments could become realistic options. Alongside spermine, many other polyamines also perform important tasks in the body and are therefore of medical interest. This makes the field highly promising for future research. "If we better understand the underlying processes," says Luo, "we can cook tastier and more digestible dishes, so to speak, because then we'll know exactly which spices, in which amounts, make the sauce especially tasty."
AI and advanced imaging accelerate spermine research
Artificial intelligence is also being used in this search, because it can calculate promising combinations of "ingredients for the sauce" much more quickly on the basis of all available data. Luo also points out that time-resolved scattering measurements and high-resolution imaging, which can capture these processes in real time down to the subcellular level, are crucial for this work and for future studies. Outside of PSI, such advanced methods are available at only a few other synchrotron facilities worldwide.

Researchers at the Paul Scherrer Institute PSI have clarified how spermine - a small molecule that regulates many processes in the body's cells - can guard against diseases such as Alzheimer's and Parkinson's: it renders certain proteins harmless by acting a bit like cheese on noodles, making them clump together. This discovery could help combat such diseases. The study has now been published in the journal Nature Communications.

Our life expectancy keeps rising - and as it does, age-related illnesses, including neurodegenerative diseases such as Alzheimer's and Parkinson's, become increasingly common. These diseases are caused by accumulations in the brain of harmful protein structures consisting of incorrectly folded amyloid proteins. Their shape is reminiscent of fibres or spaghetti. To date, there is no effective therapy to prevent or eliminate such accumulations.

Yet a naturally occurring molecule in the body called spermine offers hope. In experiments, researchers led by study leader Jinghui Luo, in the Center for Life Sciences at the Paul Scherrer Institute PSI, have discovered that this substance is capable of extending the life span of small nematode worms, improving their mobility in old age, and strengthening the powerhouses of their cells - the mitochondria. Specifically, the researchers observed how spermine helps the body's immune system eliminate nerve-damaging accumulations of amyloid proteins.

The new findings could serve as a basis for developing novel therapies for such diseases.

A central mediator of cellular processes

Spermine is a vital substance for the organism. It belongs to the so-called polyamines, which are relatively small organic molecules. Spermine, first discovered more than 150 years ago, is named after the seminal fluid, as it is found in particularly high concentrations there. But it also occurs in many other cells of the body - especially those that are active and capable of dividing.




Spermine promotes cell mobility and activity and controls numerous processes. Above all, it interacts with the nucleic acids of the genome, regulating the expression of genes and their conversion into proteins. This ensures that cells can properly grow and divide and ultimately die. Spermine is also central to an important cellular process called biomolecular condensation: In this process, certain macromolecules, such as proteins and nucleic acids, segregate and collect within the cell in a droplet-like form, so that important reactions can take place there.

In connection with neurodegenerative diseases such as Alzheimer's or Parkinson's, there has previously been evidence that spermine can protect nerve cells and alleviate age-related memory loss. Lacking until now, however, has been a more precise understanding of how spermine intervenes in nerve-damaging processes - understanding that might make it possible to derive medical benefits from it.

Assisting cellular waste removal

Jinghui Luo's group has now investigated this in more detail. In addition to optical microscopy, the researchers also used the SAXS scattering technique at PSI's Swiss Light Source SLS to shed light on the molecular dynamics of these processes. The investigations were conducted both in a glass capillary (in vitro) and in a living organism (in vivo). The nematode C. elegans served as a model organism.

It was shown that spermine causes the harmful proteins to gather and, in a sense, clump together through biomolecular condensation. This facilitates a process called autophagy, which occurs routinely in our cells: Damaged or unnecessary proteins are wrapped up in small membrane vesicles and safely degraded with enzymes - a natural recycling process, in effect.

"Autophagy is more effective at handling larger protein clumps," says study leader Luo. "And spermine is, so to speak, the binding agent that brings the strands together. There are only weakly attractive electrical forces between the molecules, and these organise them but do not firmly bind them together."

The whole thing, says Luo, can also be imagined like a plate of spaghetti. "The spermine is like cheese that connects the long, thin noodles without gluing them together, making them easier to digest."




Wanted: the right combination of ingredients

Spermine also exerts an influence on other diseases, including cancer for example. Here too research is needed to clarify the mechanisms at work - then spermine-based therapeutic approaches would be conceivable. In addition to spermine, there are many other polyamines that fulfil important functions in the organism and thus are medically interesting. Therefore research in this area has a lot of potential. "If we better understand the underlying processes," says Luo, "we can cook tastier and more digestible dishes, so to speak, because then we'll know exactly which spices, in which amounts, make the sauce especially tasty."

Artificial intelligence is also being used in this search, because it can calculate promising combinations of "ingredients for the sauce" much more quickly on the basis of all available data. Luo also notes that time-resolved scattering measurement techniques and high-resolution imaging, which can depict such processes in real time and down to the subcellular level, are also important for this and subsequent studies. Apart from PSI, such methods are available at only a few other synchrotron facilities in the world.
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Nanoflowers supercharge stem cells to recharge aging cells | ScienceDaily
Biomedical researchers at Texas A&M University report that they may have found a way to halt, or even reverse, the loss of cellular energy that comes with damage and aging. If future studies confirm the results, the discovery could lead to major changes in how many diseases are treated across medicine.


						
Dr. Akhilesh K. Gaharwar and Ph.D. student John Soukar, together with colleagues in the Department of Biomedical Engineering, have created a technique that supplies injured cells with fresh mitochondria. By replenishing these tiny energy producers, the method can restore energy output to previous levels and greatly improve the overall health of the cells.

Mitochondrial decline has been tied to aging, heart disease and several neurodegenerative conditions. A strategy that strengthens the body's natural capacity to replace worn-out mitochondria could, in principle, help address all of these problems at once.

As human cells grow older or are harmed by degenerative disorders such as Alzheimer's disease, or by exposure to harmful agents like chemotherapy drugs, their ability to generate energy steadily drops. A key reason is the shrinking number of mitochondria, the small, organ-like structures inside cells that supply most of the energy a cell uses. Whether in brain tissue, heart muscle or other organs, a decrease in mitochondria leads to weaker, less healthy cells that eventually can no longer perform their essential roles.

Nanoflowers Turn Stem Cells Into Mitochondria Donors

The research, published in Proceedings of the National Academy of Sciences, combined microscopic, flower-shaped particles called nanoflowers with stem cells. When stem cells were exposed to these nanoflowers, they began producing about twice as many mitochondria as usual. When the strengthened stem cells were then placed next to damaged or aging cells, they passed along their extra mitochondria to these neighboring, injured cells.

Once supplied with new mitochondria, the previously damaged cells were able to restore their energy production and normal activity. These revived cells not only showed improved energy levels but also became more resistant to cell death, even when they were later exposed to damaging treatments such as chemotherapy.




"We have trained healthy cells to share their spare batteries with weaker ones," said Gaharwar, a professor of biomedical engineering. "By increasing the number of mitochondria inside donor cells, we can help aging or damaged cells regain their vitality -- without any genetic modification or drugs."

Although cells are naturally capable of exchanging small amounts of mitochondria, the nanoflower-treated stem cells, which the team describes as mitochondrial bio factories, transferred two to four times more mitochondria than untreated stem cells.

"The several-fold increase in efficiency was more than we could have hoped for," said Soukar, lead author of the paper. "It's like giving an old electronic a new battery pack. Instead of tossing them out, we are plugging fully-charged batteries from healthy cells into diseased ones."

Making Mitochondria Therapies Last Longer

Researchers have tried other ways to increase the number of mitochondria inside cells, but these approaches often come with tradeoffs. Drug-based methods rely on small molecules that leave cells relatively quickly, so patients may need frequent and repeated treatments to maintain the effect. In contrast, the larger nanoparticles (which are roughly 100 nanometers in diameter) remain inside the cell and continue to stimulate mitochondria production more effectively. As a result, therapies based on this nanoflower technology might only need to be administered about once a month.

"This is an early but exciting step toward recharging aging tissues using their own biological machinery," Gaharwar said. "If we can safely boost this natural power-sharing system, it could one day help slow or even reverse some effects of cellular aging."

Molybdenum Disulfide Nanoparticles in Biomedical Use




The nanoflowers are made from molybdenum disulfide, an inorganic compound that can form many different two-dimensional shapes at very small scales. The Gaharwar Lab is among a small number of research groups investigating how molybdenum disulfide might be used for biomedical purposes.

Stem cells already play a central role in cutting-edge work on tissue repair and regeneration. Using nanoflowers to increase the performance of stem cells could mark an important step in making these cells even more effective in future therapies.

Versatile Approach for Many Tissues

One of the most promising aspects of the technique is its flexibility. Although the method is still in early stages and requires much more testing, it could theoretically be used to treat loss of function in many different tissues throughout the body.

"You could put the cells anywhere in the patient," Soukar said. "So for cardiomyopathy, you can treat cardiac cells directly -- putting the stem cells directly in or near the heart. If you have muscular dystrophy, you can inject them right into the muscle. It's pretty promising in terms of being able to be used for a whole wide variety of cases, and this is just kind of the start. We could work on this forever and find new things and new disease treatments every day."

The project received financial support from the National Institutes of Health, the Welch Foundation, the Department of Defense, and the Cancer Prevention and Research Institute of Texas. Additional backing came from the President's Excellence Fund at Texas A&M University and the Texas A&M Health Science Center Seedling Grant. Key collaborators included Texas A&M researchers Dr. Irtisha Singh, Dr. Vishal Gohil, and Dr. Feng Zhao.
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Stanford's new cell therapy cures type 1 diabetes in mice | ScienceDaily
Stanford Medicine scientists report that giving mice both blood-forming stem cells and pancreatic islet cells from an immunologically mismatched donor either completely prevented or fully reversed Type 1 diabetes. In this disease, the body's own immune defenses mistakenly attack and destroy the insulin-producing islet cells in the pancreas.


						
None of the animals developed graft-versus-host disease, a condition in which the immune system arising from the donated blood stem cells attacks healthy tissue in the recipient, and the destruction of islet cells by the animals' original immune system came to a stop. After receiving the transplants, the mice no longer needed immune suppressive drugs or insulin at any point during the six-month study.

"The possibility of translating these findings into humans is very exciting," said Seung K. Kim, MD, PhD, the KM Mulberry Professor and a professor of developmental biology, gerontology, endocrinology and metabolism. "The key steps in our study -- which result in animals with a hybrid immune system containing cells from both the donor and the recipient -- are already being used in the clinic for other conditions. We believe this approach will be transformative for people with Type 1 diabetes or other autoimmune diseases, as well as for those who need solid organ transplants."

Kim, who directs the Stanford Diabetes Research Center and the Northern California Breakthrough T1D Center of Excellence, is the senior author of the study, which published online Nov. 18 in the Journal of Clinical Investigation. Graduate and medical student Preksha Bhagchandani is the lead author of the research.

Building on earlier stem cell and islet work

The new results extend a 2022 study by Kim and his collaborators. In that earlier work, the researchers first triggered diabetes in mice by using toxins to destroy the insulin-producing cells in the pancreas. They then used a gentle pre-transplant preparation involving immune-targeting antibodies and low-dose radiation, followed by a transplant of blood stem cells and islet cells from an unrelated donor, to restore blood sugar control.

In the latest study, the team set out to solve a more difficult challenge: preventing or curing diabetes driven by autoimmunity, where the immune system spontaneously targets and kills the body's own islet cells. In people, this form of the disease is known as Type 1 diabetes. Unlike the induced-diabetes model, where the main goal was to stop the recipient's immune system from rejecting donor islet cells, the new model involved transplanted islets that faced two problems at once. They were recognized as foreign tissue and were also targeted by an immune system already primed to attack islet cells from any source.




"Just like in human Type 1 diabetes, the diabetes that occurs in these mice results from an immune system that spontaneously attacks the insulin-producing beta cells in pancreatic islets," Kim said. "We need to not only replace the islets that have been lost but also reset the recipient's immune system to prevent ongoing islet cell destruction. Creating a hybrid immune system accomplishes both goals."

Unfortunately, the same biological traits that cause autoimmune diabetes in these mice also make them harder to prepare safely for a blood stem cell transplant.

Simple drug tweak enables full diabetes protection

The team found a relatively straightforward way around this problem. Bhagchandani and Stephan Ramos, PhD, a postdoctoral fellow and co-author of the study, added a medication commonly used to treat autoimmune diseases to the pre-transplant regimen that had been identified in 2022. With this adjusted protocol, followed by blood stem cell transplantation, the mice developed a hybrid immune system made up of cells from both donor and recipient and did not go on to develop Type 1 diabetes in 19 out of 19 cases. In a separate group of animals with long-standing Type 1 diabetes, nine out of nine were cured after receiving the combined blood stem cell and islet cell transplant.

Because the antibodies, drugs and low-dose radiation used in the mice are already part of standard clinical practice for blood stem cell transplantation, the researchers see moving this strategy toward trials in people with Type 1 diabetes as a realistic next step.

From kidney tolerance to hybrid immunity for diabetes

This new work builds on research led by the late Samuel Strober, MD, PhD, a professor of immunology and rheumatology, and his colleagues, including study co-author and professor of medicine Judith Shizuru, MD, PhD. Strober, Shizuru and other Stanford investigators had shown that a bone marrow transplant from a partially immunologically matched human donor could create a hybrid immune system in the recipient and allow long-term acceptance of a kidney transplant from the same donor. In some patients, they found that kidney function from the transplanted organ remained stable for decades without the need for ongoing drugs to prevent rejection.




Blood stem cell transplants are already used to treat cancers of the blood and immune system, including leukemia and lymphoma. However, in cancer care these procedures typically require high doses of chemotherapy and radiation to eliminate the original blood and immune system, which often causes serious side effects. Shizuru and colleagues have designed a safer, less intense way to prepare people with non-cancerous conditions such as Type 1 diabetes for donor blood stem cell transplantation, reducing bone marrow activity just enough to let donor blood stem cells settle in and grow.

"Based on many years of basic research by us and others, we know that blood stem cell transplants could also be beneficial for a wide range of autoimmune diseases," Shizuru said. "The challenge has been to devise a more benign pre-treatment process, diminishing risk to the point that patients suffering from an autoimmune deficiency that may not be immediately life-threatening would feel comfortable undergoing the treatment."

"Now we know that the donated blood stem cells re-educate the recipient animal's immune system to not only accept the donated islets, but also not attack its healthy tissues, including islets," Kim said. "In turn, the donated blood stem cells and the immune system they produce learn to not attack the recipient's tissues, and graft-versus-host disease can be avoided."

Future hurdles for Type 1 diabetes treatment

Although the mouse results are encouraging, significant obstacles remain before this strategy could be widely used to treat Type 1 diabetes. Pancreatic islets can currently be obtained only from deceased donors, and the blood stem cells need to come from the same individual as the islets. It is also uncertain whether the number of islet cells typically recovered from a single donor would always be sufficient to reverse established Type 1 diabetes.

The scientists are exploring ways to overcome these limitations. Possible solutions include producing large amounts of islet cells in the laboratory from pluripotent human stem cells or developing methods that help transplanted donor islets survive longer and function more efficiently after transplantation.

Beyond diabetes, Kim, Shizuru and their collaborators believe that the gentle pre-conditioning strategy they have developed could open the door to stem cell transplants for other autoimmune diseases such as rheumatoid arthritis and lupus and for non-cancerous blood disorders like sickle cell anemia (for which current blood stem cell transplant methods remain harsh), as well as for transplants involving mismatched solid organs.

"The ability to reset the immune system safely to permit durable organ replacement could rapidly lead to great medical advances," Kim said.

The study was funded by the National Institutes of Health (grants T32 GM736543, R01 DK107507, R01 DK108817, U01 DK123743, P30 DK116074 and LAUNCH 1TL1DK139565-0), the Breakthrough T1D Northern California Center of Excellence, Stanford Bio-X, the Reid Family, the H.L. Snyder Foundation and Elser Trust, the VPUE Research Fellowship at Stanford, and the Stanford Diabetes Research Center.
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A hidden brain energy signal drives depression and anxiety | ScienceDaily

To better understand how ATP functions in this area, the team examined signaling patterns in the hippocampus and how they changed under stress. The hippocampus has long been associated with mood disorders, in part because it is sensitive to prolonged stress and is involved in shaping emotional behavior. disruptions in this region can affect how the brain processes stress, which may set the stage for depression or anxiety.

Stress, ATP Loss, and the Role of Connexin 43

The researchers found that male mice prone to developing depressive- and anxiety-like behaviors after long-term stress had lower levels of ATP. These mice also produced less of a key protein required for ATP release (connexin 43). Connexin 43 forms channels that allow ATP to move between certain cells, making it an important part of how the brain maintains healthy energy and signaling levels.

To test whether reduced ATP release contributed to mood-related symptoms, the team genetically decreased or removed connexin 43 in cells that normally release ATP. This experiment was done in another group of mice that had not been exposed to prolonged stress. Even without a stressful environment, lowering connexin 43 triggered depressive- and anxiety-like behaviors and reduced ATP levels. This finding suggested that disruptions in ATP release alone could influence emotional behavior.

When the researchers restored connexin 43 in the hippocampus of stressed mice, ATP levels returned to normal and the animals showed noticeable improvements in their behavior. This recovery helped reinforce the idea that ATP signaling plays a central role in regulating mood.

A Shared Biological Pathway for Depression and Anxiety

Gao explains, "This is the first direct evidence that deficient ATP release in [a region of the] hippocampus drives both depressive- and anxiety-like behaviors, revealing a shared molecular pathway [for these conditions]." Identifying such a pathway is important, as depression and anxiety often occur together and can be difficult to treat simultaneously with existing therapies.

Gao notes that the link between connexin 43 and ATP release highlights a possible target for future treatments. By improving or restoring ATP signaling, scientists may eventually be able to develop interventions that address both conditions at once. The research team also plans to include both male and female mice in upcoming studies to determine whether these mechanisms operate similarly across sexes, which could broaden the relevance of their findings.
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The body trait that helps keep your brain young | ScienceDaily
Researchers report that people who have more muscle and a lower visceral fat to muscle ratio tend to show signs of a younger biological brain age. This conclusion comes from a study that will be presented next week at the annual meeting of the Radiological Society of North America (RSNA). Visceral fat refers to the fat stored deep in the abdomen around key internal organs.


						
"Healthier bodies with more muscle mass and less hidden belly fat are more likely to have healthier, youthful brains," said senior study author Cyrus Raji, M.D., Ph.D., associate professor of radiology and neurology in the Department of Radiology at Mallinckrodt Institute of Radiology at Washington University School of Medicine in St. Louis, Missouri. "Better brain health, in turn, lowers the risk for future brain diseases, such as Alzheimer's."

How MRI Measures Brain Age and Body Composition

Brain age is an estimate of how old the brain appears biologically, based on its structure as seen through MRI. Body MRI can track muscle mass, which serves as a marker for efforts to reduce frailty and strengthen overall health. Estimated brain age from structural scans may also shed light on risk factors for Alzheimer's disease, including muscle loss.

"While it is commonly known that chronological aging translates to loss of muscle mass and increased hidden belly fat, this work shows that these health measures relate to brain aging itself," Dr. Raji said. "It shows muscle and fat mass quantified in the body are key reflectors of brain health, as tracked with brain aging."

Study Details: Imaging, AI Analysis, and Participant Profile

The study evaluated 1,164 healthy adults (52% women) across four research sites using whole-body MRI. Participants had a mean chronological age of 55.17 years. Imaging included T1-weighted MRI sequences, which highlight fat as bright and fluid as dark, providing a clear view of muscle, fat, and brain tissue. An artificial intelligence (AI) algorithm measured total normalized muscle volume, visceral fat (hidden belly fat), subcutaneous fat (fat under the skin) and predicted brain age.




The data indicated that individuals with a higher visceral fat to muscle ratio had higher predicted brain age. Subcutaneous fat showed no meaningful association with how old the brain appeared.

"The participants with more muscle tended to have younger-looking brains, while those with more hidden belly fat relative to their muscle had older-looking brains," Dr. Raji said. "The fat just under the skin wasn't related to brain aging. In short, more muscle and a lower visceral fat to muscle ratio were linked to a younger brain."

Implications for Health, Prevention, and Future Interventions

Dr. Raji explained that focusing on building muscle and reducing visceral fat are realistic and actionable goals. Whole-body MRI and AI-based brain age estimates can offer clear benchmarks for programs designed to lower visceral fat while maintaining or increasing muscle.

He also noted that the results highlight the close connection between physical health and brain health.

"This research has validated widely held hypotheses about the association between body composition biomarkers and brain health and provides a foundation for those biomarkers to be included in future trials of various metabolic interventions and treatments," he said.




What the Findings Mean for GLP-1 Weight Loss Drugs

Commonly prescribed glucagon-like peptide-1 (GLP-1) weight loss medications, including Ozempic, are effective at reducing body fat but may also contribute to muscle loss. Dr. Raji suggested that the study's findings could help guide the development of next-generation therapies. These future treatments may aim to reduce visceral fat more than subcutaneous fat while protecting muscle mass.

"Losing fat -- especially visceral fat -- while preserving muscle volume would have the best benefit on brain aging and brain health based on insights from our work," he said. "Thus, our study can inform future treatments by promoting research that quantifies MRI of body fat, muscle and brain age, which can help determine the optimal dosing regimens for GLP-1s to achieve the best outcomes in body and brain health."

Co-authors are Somayeh Meysami, M.D., Soojin Lee, Ph.D., Saurabh Garg, M.Sc., Nasrin Akbari, M.Sc., Rodrigo Solis Pompa M.D., M.H.Sc., Ahmed Gouda, M.Sc., Thanh Duc Nguyen, Ph.D., Saqib Abdullah Basar, M.B.B.S., M.P.H., Yosef G. Chodakiewitz, M.D., David A. Merrill, M.D., Ph.D., Alex Exuzides, Ph.D., M.D., Amar P. Patel, M.D., Daniel J. Durand, M.D., M.B.A., and Sam Hashemi, M.Sc.
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This tiny microbe may be the key to fighting forever chemicals | ScienceDaily
Scientists working in the labs of Rajib Saha and Nirupam Aich have found that a widespread photosynthetic bacterium, Rhodopseudomonas palustris, can interact with perfluorooctanoic acid, a highly resistant member of the PFAS family. Their study, published in Environmental Science: Advances, reports that the bacterium draws PFOA into its cell membrane -- a behavior that changes over time.


						
This discovery offers an early look at how natural microbes might eventually be guided or engineered to help reduce PFAS pollution, potentially supporting efforts to protect water quality and public health.

Early Experiments Reveal Promise and Limitations

During controlled lab tests, the researchers noted that R. palustris removed about 44% of PFOA from its surroundings within 20 days. Much of that absorbed chemical later returned to the environment, most likely because the cells broke apart -- a result that underscores both the usefulness and the challenges of relying on living microorganisms to capture or alter PFAS.

"While R. palustris didn't completely degrade the chemical, our findings suggest a stepwise mechanism where the bacterium may initially trap PFOA in its membranes," said Saha, Richard L. and Carol S. McNeel Associate Professor. "This gives us a foundation to explore future genetic or systems biology interventions that could improve retention or even enable biotransformation."

Collaborative Expertise Strengthens the Research

The Aich Lab provided specialized PFAS detection capabilities, allowing the team to track changes in PFOA levels with high accuracy. At the same time, Saha's group carried out the biological experiments and examined how the bacterium responded to different PFAS concentrations.




"This kind of collaboration is exactly what's needed to address complex environmental challenges," said Aich, Richard L. McNeel Associate Professor. "By bringing together microbiology, chemical engineering, and environmental analytical science, we're gaining a more complete picture of how to tackle PFAS pollution with biological tools."

Toward Scalable Microbial Approaches for PFAS Cleanup

PFAS compounds remain a worldwide issue because they persist in soil and water for long periods. Existing treatments can be expensive and require significant energy. Microbial strategies may offer a more adaptable and less resource-intensive path forward -- although substantial scientific development is still necessary.

The findings from this project point toward that direction, and the research teams are already planning additional studies focused on microbial engineering and synthetic biology to improve future degradation capabilities.

Funding and Access to Findings

This collaborative effort was supported by Layman Award and Nebraska Collaboration Initiative Grant Awarded to Aich and Saha. Two doctoral candidates -- Mark Kathol from Saha Lab and Anika Azme from Aich Lab -- are the two co-first authors of this study.

The full study is available open-access via the Royal Society of Chemistry.
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This smart catalyst cracks a challenge that stumped chemists for decades | ScienceDaily
Ketones appear throughout organic molecules, which is why chemists are eager to create new reactions that take advantage of them when forming chemical bonds. One reaction that has remained especially difficult is the one-electron reduction of ketones needed to generate ketyl radicals. These radicals are highly useful intermediates in natural product synthesis and pharmaceutical research, but most available techniques are designed for aryl ketones rather than simpler alkyl ketones. Although alkyl ketones are far more common, they are also naturally harder to reduce than their aryl counterparts. With this challenge in mind, a team of organic and computational chemists at WPI-ICReDD at Hokkaido University has developed a catalytic strategy that finally enables the formation of alkyl ketyl radicals. The study appears in the Journal of the American Chemical Society and is available open access.


						
In earlier work, WPI-ICReDD scientists showed that a palladium catalyst paired with phosphine ligands could drive light-activated (reaction activated by shining light) transformations of aryl ketones, but the same system did not work for alkyl ketones. Their data indicated that alkyl ketyl radicals did form briefly. However, these radicals immediately returned an electron to the palladium center, a phenomenon known as back electron transfer (BET), before any useful reaction could proceed. As a result, the starting material remained unchanged.

Similar to traditional palladium-based catalysis, the behavior of photoexcited palladium catalysts is highly dependent on the phosphine ligand attached to the metal. The team suspected that choosing the correct ligand might unlock reactivity with alkyl ketones. The difficulty was scale: thousands of phosphine ligands exist, and experimentally screening them for an unfamiliar reaction would be slow, labor-intensive, and generate unnecessary chemical waste.

To overcome these limitations, the researchers turned to computational chemistry to narrow down the field of candidate ligands. They used the Virtual Ligand-Assisted Screening (VLAS) approach developed by Associate Professor Wataru Matsuoka and Professor Satoshi Maeda at WPI-ICReDD. Applying VLAS to 38 phosphine ligands, the method produced a heat map that predicted how well each ligand might promote the desired reactivity by analyzing electronic and steric properties.

Guided by these predictions, the team selected three ligands for laboratory testing and ultimately identified L4 as the most effective option -- tris(4-methoxyphenyl)phosphine (P(p-OMe-C6H4)3). This ligand successfully suppressed BET, allowing alkyl ketones to generate ketyl radicals and participate in high-yield transformations.

The resulting method provides chemists with an accessible way to work with alkyl ketyl radicals and demonstrates how VLAS can rapidly guide the development and optimization of new chemical reactions.
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Archaeologists uncover a 2,000-year-old crop in the Canary Islands | ScienceDaily
Lentils currently cultivated in the Canary Islands have an unbroken local history that reaches back nearly 2,000 years. This remarkable continuity has been revealed by the first genetic analysis of archaeological lentils, conducted by researchers at Linkoping University and the University of Las Palmas de Gran Canaria in Spain.


						
Because these lentils have been shaped for centuries to thrive in hot, dry conditions, they could become an important resource for breeding crops that can cope with ongoing climate change.

Ancient grain silos and DNA preserved in volcanic rock

More than a thousand years ago, the Indigenous inhabitants of Gran Canaria used long-term storage methods to safeguard their harvests. They carved grain silos directly into hard volcanic rock in locations that were extremely difficult to reach. Some of the stored seeds were never retrieved. The environment inside these rock chambers was so favorable that DNA in the plant remains survived until today. For modern researchers, these age-old crops have become an extraordinary scientific resource.

In the new project, scientists examined lentils recovered from these ancient silos. By comparing DNA from the archaeological seeds with lentils that are currently cultivated in the Canary Islands, as well as in Spain and Morocco, they could follow how the crop and its cultivation have changed over time. The work is among the first studies to apply archaeological DNA techniques to legumes.

When did lentils arrive in the Canary Islands?

European sailors encountered the Canary Islands off the African coast in the 1300s. At that time, the archipelago was home to communities whose ancestors had come from North Africa more than a thousand years earlier. Surviving historical accounts describe aspects of Indigenous farming as seen by Europeans, but lentils are not mentioned in those descriptions. This gap in the written record raises a key question: when, and by what route, did lentils reach the Canary Islands?




The study, published in the Journal of Archaeological Science, provides a clear answer that the crop has deep roots in the region. Genetic analyses show that many of the lentil varieties grown on the islands today descend from lentils brought by Indigenous settlers from North Africa in the 200s.

"The same type of lentils has been cultivated for almost 2,000 years in the Canary Islands. This is interesting, especially considering that the indigenous population was greatly diminished when Europeans took over the islands. But the new settlers seem to have adopted the indigenous people's crops and continued to grow them," says Jenny Hagenblad, senior associate professor at Linkoping University, who led the study.

Survival through climate adaptation and cultural knowledge

Why did these lentils persist for so long? According to the researchers, one likely explanation is that the varieties were especially well suited to the local environment. Another possibility is that Indigenous women who married incoming settlers helped maintain knowledge about which crops to plant and how to cultivate them. Even today, women in the Canary Islands generally have more detailed knowledge than men about food plants grown in the region.

The fact that the Canary Islands have kept their original lentil types for such an extended period is more than a curious detail. Interest in the islands' culinary heritage is increasing, and many residents and visitors are eager to eat foods that connect them with local history. Lentils turn out to be a meaningful part of that cultural story.

"We also see in our study that different types of lentils are grown on different islands -- even islands where it was previously thought that lentils were never cultivated. It's important to preserve lentils from different islands, because genetic diversity can prove valuable for the future of agriculture," says Jonathan Santana, researcher at the University of Las Palmas de Gran Canaria.




Lanzarote lentils and their hidden influence on Spanish crops

The team also uncovered another intriguing pattern. "Lenteja tipo Lanzarote," or Lanzarote lentil, is a popular label for lentils sold in Spanish shops. The lentils themselves are not actually produced on Lanzarote, but the name is associated with high quality. When researchers compared lentils grown on the Spanish mainland with modern lentils from the Canary Islands, DNA analyses indicated that lentils from Lanzarote had been cross-bred with Spanish varieties.

"Our results indicate that the lentils from Lanzarote have contributed not only their name but also their genes to Spanish lentils. With the climate change that is now taking place, Canarian lentils, adapted to growing in dry and warm conditions, may be of great interest for future plant breeding," says Jacob Morales, associate professor at the University of Las Palmas de Gran Canaria.

Advanced computing and international support

The project received financial support from several sources, including the European Research Council (ERC) and the Spanish Ministry of Science, Innovation and Universities. Data processing and analyses were performed using the National Academic Infrastructure for Supercomputers in Sweden (NAISS), which is partly funded by the Swedish Research Council.
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Scientists discover a hidden deep sea hotspot bursting with life | ScienceDaily
Off the coast of Papua New Guinea, scientists have identified a previously unknown type of hydrothermal field where two different processes occur at the same time: hot hydrothermal fluids rise from below the seafloor while unusually large quantities of methane and other hydrocarbons escape from the sediments. This combination has not been documented anywhere else. The site is located about 1,300 meters deep on the slope of Conical Seamount in the western Pacific, near the island of Lihir in Papua New Guinea.


						
The findings were recently described in Scientific Reports.

ROV delivers the surprise

"We essentially have a hot vent bubbling right next to a cool gas seep -- a combination that has never been described before," says Dr. Philipp Brandl, marine geologist at the GEOMAR Helmholtz Centre for Ocean Research Kiel. He was chief scientist on the SONNE expedition SO299 DYNAMET, which surveyed the Tabar-Lihir-Tanga-Feni island chain in 2023 to investigate the region's underwater volcanoes (seamounts).

Brandl adds: "No one really expected to find a hydrothermal field here, let alone one that is so exceptional." Earlier missions had shown hints of limited hydrothermal activity, yet this field went unnoticed during several previous research cruises. Only when the team deployed the ROV Kiel 6000 did the unusual features of the site become clear. "It was a real surprise," Brandl says, "especially for those of us who had worked in this area multiple times."

A hybrid system of hot and cool vents

Hydrothermal vents and methane seeps typically appear in separate locations on the seafloor. In this instance, however, their close spacing results from the specific makeup of Conical Seamount. Thick layers of sediment rich in organic material lie beneath the volcanic edifice. Rising magma heats these buried layers, producing methane and other hydrocarbons. At the same time, the heat from the magma drives chemically rich fluids upward until they exit the seafloor as hot hydrothermal vents.




Both the heated fluids from below and the cooler, methane-filled gases from the sediments move upward through the same pathways. As a result, hot water and cold gas emerge from the seafloor only a few centimeters apart.

A habitat unlike any other

This unusual arrangement creates an entirely new kind of deep-sea environment that supports an exceptionally varied community of organisms. The rocks are densely covered by Bathymodiolus mussels, tube worms, shrimp, amphipods, and vivid purple sea cucumbers. "In places, you couldn't see a single patch of rock because everything is so densely populated," Brandl says. "We are confident that some of the species there have not yet been described. However, a dedicated expedition would be needed to fully study this unique habitat."

Because mussels dominate the area, the research team and local observer Stanis Konabe from the University of Papua New Guinea named the site 'Karambusel'. In Tok Pisin, the word means 'mussel'.

Traces of precious metals in the rock

The unusual mixture of gases at Karambusel affects both the ecosystem and the geological characteristics of the vent field. Methane levels exceed 80 percent, and hot fluids rising from below create distinctive chemical conditions in the subsurface. Gold and silver, along with arsenic, antimony, and mercury, accumulate in the surrounding rocks. These minerals indicate that the area once experienced high-temperature hydrothermal activity that deposited precious metals, even though current activity is cooler.

Threats from human activity

Although the site is remarkable for both its geology and its biology, it faces significant risks. Mining operations already occur nearby, such as at the Ladolam gold mine on Lihir, where waste material is discharged into the ocean. Additional exploration licences for seafloor minerals and hydrocarbons are in place. These activities pose threats to the delicate ecosystem and the organisms that depend on it.

The researchers urge further investigation of this region, along with careful marine spatial planning and protective measures to safeguard the site. Philipp Brandl states: "We have discovered an unexpected treasure trove of biodiversity in the Karambusel field that needs to be protected before economic interests destroy it."
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Century-old cosmic ray mystery is close to being solved | ScienceDaily
New work from astrophysicists at Michigan State University may help resolve a scientific question that has lingered for more than a century: where do galactic cosmic rays come from?


						
Cosmic rays -- high-energy particles moving close to the speed of light -- are known to arrive from within the Milky Way and from more distant regions of the universe. However, their specific points of origin have remained unclear since their discovery in 1912. Shuo Zhang, an assistant professor of physics and astronomy at MSU, and her research team conducted two studies that offer new clues about where these particles may have formed. The results were recently shared at the 246th meeting of the American Astronomical Society in Anchorage, Alaska.

These fast-moving particles may have been created in extreme environments such as black holes, star forming regions or the remnants of exploded stars. Such events are capable of generating neutrinos -- tiny, almost massless particles that constantly pass through space and Earth.

"Cosmic rays are a lot more relevant to life on Earth than you might think," Zhang said. "About 100 trillion cosmic neutrinos from far, far away sources like black holes pass through your body every second. Don't you want to know where they came from?"

Exploring Nature's Most Extreme Particle Accelerators

Sources that produce cosmic rays are powerful enough to propel protons or electrons to energies far beyond what the most advanced human-made particle accelerators can reach. Zhang's group focuses on understanding these natural accelerators, called PeVatrons, to determine what they are, where they are located and how they boost particles to such extraordinary energies. Gaining insight into these processes may also help scientists address broader questions about galaxy formation and the nature of dark matter.

New Insights From X-Ray Studies of PeVatron Candidates

In their latest publications, Zhang and her students investigated PeVatron candidates whose origins had not yet been identified. In the first study, postdoctoral researcher Stephen DiKerby examined a puzzling high-energy source found by the Large High Altitude Air Shower Observatory (LHAASO). Although LHAASO detected the source, its true nature was still unknown. Using X-ray observations from the XMM-Newton space telescope, DiKerby identified a pulsar wind nebula -- an expanding region filled with energetic electrons and particles receiving energy from a pulsar. This discovery confirmed the candidate as a pulsar wind nebula-type source of cosmic rays. Only a small number of PeVatrons have been classified in this way.




Student-Led Observations of Additional LHAASO Sources

The second study was conducted by MSU undergraduates Ella Were, Amiri Walker and Shaan Karim. They used NASA's Swift X-ray telescope to examine X-ray signals from several lesser-studied LHAASO cosmic ray sources. By calculating upper limits for the X-ray emission, their results may help guide future investigations of similar objects.

"Through identifying and classifying cosmic ray sources, our effort can hopefully provide a comprehensive catalogue of cosmic ray sources with classification," Zhang said. "That could serve as a legacy for future neutrino observatory and traditional telescopes to perform more in-depth study in particle acceleration mechanisms."

Combining Neutrino, X-Ray and Gamma-Ray Observations

Zhang's team will next examine cosmic ray sources by merging IceCube Neutrino Observatory data with results from X-ray and gamma-ray telescopes. Their aim is to understand why some cosmic ray sources emit neutrinos while others do not, as well as pinpoint where and how those neutrinos are produced.

"This work will call for collaboration between particle physicists and astronomers," Zhang said. "It's an ideal project for the MSU high-energy physics group."

This research is supported by several NASA observation grants and the National Science Foundation IceCube analysis grant.
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New Mars images reveal hidden traces of a recent ice age | ScienceDaily
As we move from Mars's equatorial region toward its northern latitudes, we encounter Coloe Fossae. This area contains a series of long, shallow grooves set within a landscape of deep valleys, scattered impact craters, and surface textures that point to a distant ice age on the Red Planet.


						
Ice ages are not unique to Earth. Our planet alone has experienced several over the past 2.5 billion years. The most recent one, which reached its peak about 20,000 years ago, reduced Earth's global average temperature to approximately 7-10 degC (up to 8 degC cooler than today).

These ancient freezes are unrelated to modern human-driven climate warming. Instead, they result from slow, natural changes in a planet's orbit around the Sun and shifts in the angle of its rotational axis. During an ice age, glaciers and ice sheets expand, and varying temperatures cause these ice masses to repeatedly advance and shrink.

Martian Ice Age Clues Revealed in New Imagery

Other planets also record their own cycles of deep cold. Clear evidence appears on Mars, and the latest images from the High Resolution Stereo Camera aboard ESA's Mars Express show how strongly these past climates shaped the terrain.

In the images, several long, nearly parallel features run diagonally across the scene. These are the structures known as Coloe Fossae, created when alternating blocks of surface material dropped downward. The region also holds numerous craters formed by incoming space debris. They vary widely in shape and age: some are crisp, some eroded, some overlapping, and others partly buried. On the floors of many valleys and craters, swirling, grooved patterns reveal where icy material once moved during an earlier martian ice age.

Glacial Flow Patterns Across Mars

These distinctive textures offer insight into Mars's former climate. Scientists describe them as lineated valley fill (found in valleys) or concentric crater fill (seen in craters). They formed when slow-moving mixtures of ice and debris traveled across the surface, similar to the behavior of glaciers on Earth, and eventually became covered by a thicker layer of rocky material.




This region lies at a latitude of 39degN, far from Mars's north pole (at 90degN). This raises an important question: how did so much ice end up here?

How Mars Gathered Ice Far From Its Poles

The explanation comes from the repeated advance and retreat of glaciers during a previous martian ice age. Although modern Mars is dry, its long-term climate has swung between warmer and colder phases, with cycles of freezing and melting driven mainly by changes in the planet's axial tilt.

During colder intervals, ice spread outward from the poles and reached into the mid-latitudes. When temperatures rose again, the ice retreated but left behind clear traces of its presence. Lineated valley fill and concentric crater fill appear throughout this entire latitude zone, suggesting that Mars once experienced a global climate shift. This particular area may have been blanketed by ice as recently as half a million years ago, marking the end of the planet's most recent ice age.

Mapping Mars's Ancient Glacial Landscape

These indicators of past glacial activity, along with Coloe Fossae and the surrounding craters, are visible in the annotated images. The separation between Mars's northern and southern terrains is especially prominent in topographic and context maps. This boundary circles the planet; in some locations it forms a sharp, two-km-high scarp, while in others, such as here, it appears as a wide and heavily eroded transition zone (known as Protonilus Mensae).




Features such as lineated valley fill and concentric crater fill were also noted in our August Mars Express report on Acheron Fossae.

How the Images Were Created

The Mars Express High Resolution Stereo Camera (HRSC) was developed and is operated by the German Aerospace Center (Deutsches Zentrum fur Luft- und Raumfahrt; DLR). Processing of the camera's data was carried out at the DLR Institute of Planetary Research in Berlin-Adlershof. The working group of Planetary Science and Remote Sensing at Freie Universitat Berlin produced the final image products shown here.
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Giant hidden heat blob slowly travels beneath the U.S. | ScienceDaily
A broad mass of unusually warm rock located far below the Appalachian Mountains in the United States may be connected to the separation of Greenland and North America 80 million years ago, according to new findings from researchers at the University of Southampton.


						
The team argues that this deep heat source is not a leftover feature from when North America separated from Northwest Africa 180 million years ago, which had long been the prevailing view.

This region of hot material, known as the Northern Appalachian Anomaly (NAA), spans roughly 350 kilometers and sits about 200 km beneath New England.

A Deep Origin Far From Today's Location

The study, published in the journal Geology, suggests that the NAA originally formed about 1,800 km away, near the Labrador Sea where the crust began to split between Canada and Greenland. Over tens of millions of years, this pocket of warm, unstable rock slowly migrated to its current position at a pace of about 20 km per million years.

Researchers from the University of Southampton, the Helmholtz Centre for Geosciences in Potsdam (GFZ), and the University of Florence contributed to the project.

Tom Gernon, lead author and Professor of Earth Science at the University of Southampton, said: "This thermal upwelling has long been a puzzling feature of North American geology. It lies beneath part of the continent that's been tectonically quiet for 180 million years, so the idea it was just a leftover from when the landmass broke apart never quite stacked up.




"Our research suggests it's part of a much larger, slow-moving process deep underground that could potentially help explain why mountain ranges like the Appalachians are still standing. Heat at the base of a continent can weaken and remove part of its dense root, making the continent lighter and more buoyant, like a hot air balloon rising after dropping its ballast. This would have caused the ancient mountains to be further uplifted over the past few million years."

Introducing the 'Mantle Wave' Concept

The scientists based their analysis on a theoretical framework they recently proposed called 'mantle wave' theory, which was named a finalist for Science magazine's 2024 Breakthrough of the Year.

This idea describes how hot, dense rock gradually detaches from the base of tectonic plates after continents split, behaving somewhat like blobs rising and falling in a lava lamp. These slow-moving waves can travel along the underside of continents for tens of millions of years and help account for uncommon volcanic eruptions that bring diamonds to the surface, as well as elevated terrain far from plate boundaries.

By combining geodynamic computer models, seismic tomography (similar to a medical ultrasound but using seismic waves to view Earth's interior), and reconstructions of past plate positions, the researchers traced the NAA back to the period when the Labrador Sea opened and Greenland pulled away from Canada 90 to 80 million years ago.

Rock 'Drips' Slowly Moving Beneath the Continent

Professor Sascha Brune, co-author of the study and head of the Geodynamic Modelling Section at GFZ, explained: "These convective instabilities cause chunks of rock, several tens of kilometers thick, to slowly sink from the base of the Earth's outer layer known as the lithosphere. As the lithosphere thins, hotter mantle material rises to take its place, creating a warm region known as a thermal anomaly.




"Our earlier research shows that these 'drips' of rock can form in series, like domino stones when they fall one after the other, and sequentially migrate over time. The feature we see beneath New England is very likely one of these drips, which originated far from where it now sits."

Based on the team's calculations, the NAA appears to be moving southwest across the North American lithosphere at about 20 kilometers per million years. Its present size and depth, approximately 350 km wide, line up well with predictions for these slow-moving mantle instabilities. The researchers estimate that the center of the anomaly could pass beneath the New York region within about 15 million years.

A Greenland Counterpart

The study also proposes that a similar warm anomaly exists beneath north-central Greenland. This feature may share the same origin as the NAA and could be its geological counterpart, having formed on the opposite side of the Labrador Sea during the breakup.

Beneath Greenland, this deep heat source increases the temperature at the bottom of the thick ice sheet, influencing how the ice flows and melts today. As Professor Gernon noted, "ancient heat anomalies continue to play a key role in shaping the dynamics of continental ice sheets from below."

Long-Lived Processes That Shape Continents

Dr. Derek Keir, study co-author and tectonics specialist at the University of Southampton and the University of Florence, said: "The idea that rifting of continents can cause drips and cells of circulating hot rock at depth that spread thousands of kilometers inland makes us rethink what we know about the edges of continents both today and in Earth's deep past."

The results support earlier work showing that deep Earth processes can continue long after activity at the surface has quieted. These persistent instabilities can affect everything from uplift and erosion to inland volcanic patterns, even in regions considered geologically stable.

Professor Gernon added: "Even though the surface shows little sign of ongoing tectonics, deep below, the consequences of ancient rifting are still playing out. The legacy of continental breakup on other parts of the Earth system may well be far more pervasive and long-lived than we previously realized."
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A global shipping detour just revealed a hidden climate twist | ScienceDaily
When militia attacks interrupted shipping routes in the Red Sea, few people expected the effects to reach the skies above the South Atlantic. For Florida State University atmospheric scientist Michael Diamond, however, the sudden rerouting of commercial vessels created a rare chance to investigate a major climate question -- How much do cleaner fuels change how clouds form?


						
In a study published in Atmospheric Chemistry and Physics, Diamond and FSU Department of Earth, Ocean, and Atmospheric Science graduate student Lilli Boss found that new regulations cutting sulfur in marine fuel by roughly 80 percent also reduced cloud droplet formation by about 67 percent compared with older, more polluted fuels.

"The unexpected rerouting of global shipping gave us a unique opportunity to quantify aerosol-cloud interactions, reducing the largest source of uncertainty in global climate projections," said Diamond. "When your 'laboratory' is the atmosphere, it's not every day you can run experiments like this one. It was an invaluable opportunity to get a more accurate picture of what's happening on Earth."

The results could ultimately improve global climate models and give scientists and policymakers better tools for evaluating future environmental regulations and public health protections.

How Reduced Sulfur Fuel Alters Cloud Formation

In January 2020, the International Maritime Organization (IMO) required a large cut in sulfur content in marine fuels to curb air pollution. Tiny particles in ship exhaust, especially sulfate aerosols, play a major role in how clouds form and how bright they become. These aerosols create clouds with many small droplets, which reflect more sunlight and increase cooling at the surface. This cooling effect has historically offset about one-third of the warming produced by greenhouse gases.

Despite this, the influence of aerosols remains highly uncertain. Greenhouse gases such as carbon dioxide, or CO2, stay in the atmosphere for centuries, while aerosols last only days or weeks. Their short lifetime, combined with the natural variability of clouds, makes aerosol-cloud interactions the biggest source of uncertainty in climate forecasts.




Before the rerouting event, Diamond's previous work showed that clouds in heavily trafficked shipping corridors contained larger and fewer droplets after IMO 2020. Scientists continue to debate how the resulting increase in sunlight reaching the ocean may have influenced the 2023 and 2024 marine heatwaves in the Atlantic Ocean. There is also disagreement about how much overall cloudiness decreased after IMO 2020, with estimates ranging from a moderate 10% drop to an extreme 80% decline.

A Conflict-Driven Natural Experiment

Beginning in November 2023, attacks in the Bab al-Mandab Strait dramatically reduced traffic in the Red Sea and pushed ships toward the route around the Cape of Good Hope. The South Atlantic region -- known for persistent low-level clouds that respond strongly to ship pollution -- saw a rapid increase in shipping activity.

Because these changes were caused by conflict rather than weather patterns or new policies, scientists were able to observe how clouds reacted specifically to altered ship emissions. Clear cause-and-effect situations like this are nearly impossible to recreate in controlled experiments, giving researchers a rare natural experiment.

Satellite measurements showed a distinct rise in nitrogen dioxide, or NO2, across the southeastern Atlantic Ocean. NO2 is emitted by ship engines and was unaffected by the IMO 2020 sulfur rules, making it a reliable marker of increased ship traffic. This allowed researchers to directly compare cloud conditions before and after the fuel regulations under similar levels of shipping activity.

What the Data Revealed

Even with about twice as many ships passing through the region in 2024, cloud droplet formation was only slightly weaker than before IMO 2020. By comparing NO2, which remained unchanged by the regulations, with cloud droplet numbers, which respond to sulfur emissions, Diamond and Boss identified a 67% reduction in the ability of ships to influence cloud formation after the fuel rules were introduced. This finding strengthens the evidence that cleaner fuels have substantially reduced shipping's impact on cloud properties and provides an important constraint for improving future climate models.




Why These Results Matter

Understanding how clouds react to changes in aerosol levels is still one of the most difficult aspects of climate research.

The new findings help narrow the uncertainty surrounding Earth's energy balance. With clearer information, policymakers can make more informed decisions about environmental regulations while still considering long-term climate goals. The research also highlights the complex trade-offs that arise when improving air quality, since actions that protect human health can also affect cloud-induced cooling.

Although aerosols provide temporary cooling, they pose serious risks to people. Sulfur particles are harmful pollutants linked to respiratory and cardiovascular problems. According to estimates, the IMO regulation has already prevented tens of thousands of premature deaths.



					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/11/251125081914.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



How personalized algorithms trick your brain into wrong answers | ScienceDaily
The personalized recommendation systems that curate content on platforms such as YouTube may also interfere with how people learn, according to new research. The study found that when an algorithm decided which information appeared during a learning task, participants who had no background knowledge on the topic tended to focus on only a small portion of what they were shown.


						
Because they explored less of the available material, these participants often answered questions incorrectly during later tests. Despite being wrong, they expressed high confidence in their responses.

These outcomes raise concerns, said Giwon Bahg, who conducted the work as part of his doctoral dissertation in psychology at The Ohio State University.

Algorithms Can Create Bias Even Without Prior Knowledge

Much of the existing research on personalized algorithms examines how they influence opinions about politics or social issues that people already know at least something about.

"But our study shows that even when you know nothing about a topic, these algorithms can start building biases immediately and can lead to a distorted view of reality," said Bahg, now a postdoctoral scholar at Pennsylvania State University.

The findings appear in the Journal of Experimental Psychology: General.




Brandon Turner, a study co-author and professor of psychology at Ohio State, said the results indicate that people may quickly take the limited information supplied by algorithms and draw broad, often unfounded conclusions.

"People miss information when they follow an algorithm, but they think what they do know generalizes to other features and other parts of the environment that they've never experienced," Turner said.

A Movie Recommendation Example

To illustrate how this bias might emerge, the researchers described a simple scenario: a person who has never watched movies from a certain country decides to try some. An on-demand streaming service offers recommendations.

The viewer selects an action-thriller because it appears at the top of the list. The algorithm then promotes more action-thrillers, which the viewer continues to choose.

"If this person's goal, whether explicit or implicit, was in fact to understand the overall landscape of movies in this country, the algorithmic recommendation ends up seriously biasing one's understanding," the authors wrote.




By only seeing one genre, the person may overlook strong films in other categories. They may also form inaccurate and overly broad assumptions about the culture or society represented in those movies, the authors noted.

Testing Algorithmic Effects With Fictional Creatures

Bahg and his research team explored this idea experimentally with 346 online participants. To ensure that no one brought in prior knowledge, the researchers used a completely fictional learning task.

Participants studied several types of crystal-like aliens, each defined by six features that varied across categories. For instance, one square-shaped part of the alien might appear dark black in some types and pale gray in others.

The objective was to learn how to identify each alien type without knowing how many types existed.

How the Algorithm Guided Learning

In the experiment, the aliens' features were concealed behind gray boxes. In one condition, participants were required to click all the features to see a complete set of information for each alien.

In another condition, participants chose which features to examine, and a personalization algorithm selected which items they were likely to sample most frequently. This algorithm steered them toward repeatedly examining the same features over time. They could still look at any feature they wanted, but they were also allowed to skip others entirely.

The results showed that those guided by the personalized algorithm viewed fewer features overall and did so in a patterned, selective manner. When they were later tested on new alien examples they had never seen before, they frequently sorted them incorrectly. Even so, participants remained confident in their answers.

"They were even more confident when they were actually incorrect about their choices than when they were correct, which is concerning because they had less knowledge," Bahg said.

Implications for Children and Everyday Learning

Turner noted that these findings carry real-world significance.

"If you have a young kid genuinely trying to learn about the world, and they're interacting with algorithms online that prioritize getting users to consume more content, what is going to happen?" Turner said.

"Consuming similar content is often not aligned with learning. This can cause problems for users and ultimately for society."

Vladimir Sloutsky, professor of psychology at Ohio State, was also a co-author.
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Tiny Yellowstone quakes ignite a surge of hidden life underground | ScienceDaily
Eric Boyd and his research team investigated how a burst of small earthquakes in 2021 affected the communities of microbes living deep beneath the Yellowstone Plateau Volcanic Field. These microbes inhabit rock and water systems far below the surface, where sunlight never reaches. Instead of relying on photosynthesis, they depend on chemical reactions that occur when water moves through fractured rock. This chemistry provides the energy that supports many forms of underground life.


						
Earthquakes have the potential to reshape this environment in several ways. Shaking can break open new rock surfaces, force out fluids that were previously sealed away, and redirect the flow of water through the subsurface. Each of these effects can create fresh chemical reactions, which in turn alter the types of energy available to microbial communities. The authors refer to this shift in available resources as a change in the chemical "menu" that microbes can draw from.

Sampling Yellowstone's Deep Fluids After the Quake Swarm

To understand how seismic activity influenced this hidden ecosystem, the researchers collected water samples from a nearly 100-meter deep borehole located along the western edge of Yellowstone Lake. They sampled the site five times throughout 2021, giving them a rare look at how conditions changed both immediately and over the following months.

Analyses of these samples showed notable increases in hydrogen, sulfide, and dissolved organic carbon after the earthquakes. These compounds serve as important energy sources for many subsurface organisms. As the chemistry of the water shifted, the team also detected a rise in planktonic cells, suggesting that more microbes were present in the water column than before. This combination of chemical and biological changes indicates that the quake swarm temporarily boosted the resources available to deep microbial life.

Microbial Communities in Motion

Beyond detecting an increase in cell numbers, Boyd and colleagues observed that the types of microbes present changed over time. This result stands out because subsurface microbial communities in continental bedrock aquifers are often considered relatively stable. In contrast, the Yellowstone system appeared to respond quickly and noticeably to the pulse of seismic energy.




According to the authors, the kinetic energy associated with earthquakes can influence both the chemistry and the biological makeup of aquifer fluids. Their findings imply that even small seismic events can drive meaningful ecological shifts underground.

Implications for Other Worlds With Rock and Water

The processes observed in the Yellowstone borehole may not be unique. Many regions around the world experience regular seismic activity that could similarly reshape subsurface energy supplies. If this mechanism is widespread, it could help explain how microbial life persists in deep and isolated environments.

The team also notes that the same basic dynamics might occur on other rocky planets that contain water. If earthquakes or similar geological motions can refresh chemical resources below the surface, this could expand the possible habitats for microbes on worlds such as Mars.
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This glowing particle in a laser trap may reveal how lightning begins | ScienceDaily
Using lasers as precision tools to study how clouds become electrically active may sound futuristic, but researchers at the Institute of Science and Technology Austria (ISTA) have turned it into practical laboratory work. By capturing and charging tiny airborne particles with focused beams of light, scientists can watch how their electrical state changes over time. Their findings, recently reported in Physical Review Letters, could help reveal what triggers lightning.


						
Aerosols are tiny droplets or solid particles suspended in the air, and they surround us constantly. Some are large enough to see, such as springtime pollen, while others, like viruses that circulate during flu season, are far too small for the human eye. A few can even be sensed by taste, including the fine salt particles carried on ocean winds.

PhD student Andrea Stollner, a member of the Waitukaitis and Muller groups at ISTA, studies the behavior of ice crystals that form within clouds. To better understand how these crystals gather charge, she works with model aerosols made from very small, transparent silica spheres.

Together with former ISTA postdoc Isaac Lenton, ISTA Assistant Professor Scott Waitukaitis and collaborators, Stollner has created a technique that uses two intersecting laser beams to trap, stabilize, and electrically charge a single silica particle. This setup opens the door to new investigations into how cloud electrification begins and how lightning is sparked.

Building a Stable Laser Trap

Andrea Stollner works at a large laboratory table filled with polished metal components. Green laser beams cross the space, bouncing from mirror to mirror. A slow, steady hissing noise comes from the table, similar to air leaking from a tire. "It's an anti-vibration table," Stollner says, pointing out how it protects the lasers from small disturbances in the room or from nearby equipment, which is essential for extremely precise measurements.

The beams travel through a series of aligned parts before converging into two narrow streams that enter a sealed container. Where they meet, they create a concentrated point of light that can hold small particles in place. These "optical tweezers" keep drifting aerosols suspended long enough to study them. When a particle is caught, a bright green flash appears, confirming that the trap has successfully grabbed a glowing, perfectly round aerosol particle.




"The first time I caught a particle, I was over the moon," Stollner recalls of her breakthrough moment two years earlier, just before Christmas. "Scott Waitukaitis and my colleagues rushed into the lab and took a short glimpse at the captured aerosol particle. It lasted exactly three minutes, then the particle was gone. Now we can hold it in that position for weeks."

Achieving this level of control took nearly four years. The experiment began with an earlier version developed by Lenton. "Originally, our setup was built to just hold a single particle, analyze its charge, and figure out how humidity changes its charges," Stollner says. "But we never came this far. We found out that the laser we are using is itself charging our aerosol particles."

How Lasers Knock Electrons Loose

Stollner and her colleagues discovered that the particles gain charge through a "two-photon process."

Aerosol particles usually carry almost no net charge, with electrons (negatively charged entities) orbiting within each atom. Laser beams are made of photons (particles of light traveling at the speed of light). When two photons strike the particle at the same moment and are absorbed together, they can remove a single electron. Losing that electron gives the particle one unit of positive charge, and with continued exposure, the particle becomes progressively more positively charged.

For Stollner, identifying this process has opened new opportunities. "We can now precisely observe the evolution of one aerosol particle as it charges up from neutral to highly charged and adjust the laser power to control the rate."

As the charge builds, the particle also begins to lose charge again in sudden, short bursts. These spontaneous discharges hint at behaviors that may occur naturally in the atmosphere.




High above, cloud particles may undergo similar cycles of charge buildup and release.

Searching for Lightning's First Spark

Thunderstorm clouds contain a mix of ice crystals and larger chunks of ice. As these collide, they trade electrical charges. Over time, the cloud becomes so electrically imbalanced that lightning forms. One idea is that the earliest spark of a lightning bolt could arise directly from charged ice crystals. Yet the exact mechanism behind lightning formation remains unresolved. Other theories propose that cosmic rays start the process because the charged particles they produce accelerate within existing electric fields. According to Stollner, the current scientific view is that, in both scenarios, the electric field inside clouds appears too weak to initiate lightning on its own.

"Our new setup allows us to explore the ice crystal theory by closely examining a particle's charging dynamics over time," Stollner explains. While natural ice crystals in clouds are much larger than the silica particles used in the lab, the team hopes that understanding these small-scale effects will reveal the larger processes that create lightning. "Our model ice crystals are showing discharges and maybe there's more to that. Imagine if they eventually create super tiny lightning sparks -- that would be so cool," she adds with a smile.
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This tiny plant survived the vacuum of space and still grows | ScienceDaily
Mosses are well known for surviving in places that challenge most life, including the Himalayan peaks, the scorching deserts of Death Valley, the Antarctic tundra, and the cooling surfaces of active volcanoes. Their remarkable durability led researchers to test moss sporophytes, the reproductive structures that hold spores, in an even harsher setting: outer space. According to a study published in the journal iScience on November 20, more than 80% of these spores endured 9 months outside the International Space Station (ISS) and returned to Earth still capable of reproduction. This marks the first evidence that an early land plant can survive long-term exposure to space conditions.


						
"Most living organisms, including humans, cannot survive even briefly in the vacuum of space," says lead author Tomomichi Fujita of Hokkaido University. "However, the moss spores retained their vitality after nine months of direct exposure. This provides striking evidence that the life that has evolved on Earth possesses, at the cellular level, intrinsic mechanisms to endure the conditions of space."

Asking Whether Moss Could Survive Beyond Earth

Fujita began exploring the possibility of "space moss" while studying plant evolution. He was impressed by mosses' ability to colonize the harshest environments on Earth. "I began to wonder: could this small yet remarkably robust plant also survive in space?"

To investigate, Fujita's team exposed Physcomitrium patens, also known as spreading earthmoss, to a simulated space environment featuring intense UV radiation, extremely high and low temperatures, and vacuum-like conditions.

Testing Moss Structures Under Extreme Stress

The researchers compared three moss forms: protenemata (juvenile moss), brood cells (stress-induced stem cells), and sporophytes (encapsulated spores). They aimed to identify which structure had the greatest likelihood of enduring space.




"We anticipated that the combined stresses of space, including vacuum, cosmic radiation, extreme temperature fluctuations, and microgravity, would cause far greater damage than any single stress alone," says Fujita.

Their experiments showed that UV radiation posed the biggest threat, and sporophytes clearly outperformed the other structures. Juvenile moss did not survive strong UV exposure or extreme temperatures. Brood cells fared better but still fell short. By contrast, the encased spores showed ~1,000x greater UV tolerance and remained capable of germination even after enduring [?]196degC for more than a week or 55degC for an entire month.

Why Encased Spores Withstand Harsh Conditions

The team concluded that each spore's surrounding structure likely absorbs harmful UV light and provides physical and chemical shielding. They suggest that this protective feature may have helped ancient bryophytes, the plant group that includes mosses, move from water to land roughly 500 million years ago and survive repeated mass extinctions.

To determine whether this adaptation held up in real space, the researchers sent sporophytes into orbit.

Launching Moss to the ISS for a Real-World Trial

In March 2022, hundreds of sporophytes traveled to the ISS aboard the Cygnus NG-17 spacecraft. After their arrival, astronauts mounted the samples on the exterior of the station, exposing them to space for 283 days. The specimens later returned to Earth on SpaceX CRS-16 in January 2023 and were brought back to the lab for analysis.




"We expected almost zero survival, but the result was the opposite: most of the spores survived," says Fujita. "We were genuinely astonished by the extraordinary durability of these tiny plant cells."

Strong Survival and Healthy Return to Earth

More than 80% of the spores endured the full trip, and all but 11% of those survivors successfully germinated in the laboratory. Measurements of chlorophyll showed normal levels for nearly all pigments, except for a 20% drop in chlorophyll a, a light-sensitive compound. Despite this reduction, the spores remained healthy.

"This study demonstrates the astonishing resilience of life that originated on Earth," says Fujita.

The team also used their data to build a mathematical model estimating how long the spores might last in similar conditions. Their calculation suggested a potential survival span of up to 5,600 days, or about 15 years, although they stressed that more data is needed for a firm conclusion.

Implications for Growing Life Beyond Earth

The researchers hope these findings support future studies on how extraterrestrial soils might sustain plant life and encourage efforts to use mosses in developing agricultural systems for off-world environments.

"Ultimately, we hope this work opens a new frontier toward constructing ecosystems in extraterrestrial environments such as the Moon and Mars," says Fujita. "I hope that our moss research will serve as a starting point."

This work was supported by DX scholarship Hokkaido University, JSPS KAKENHI, and the Astrobiology Center of National Institutes of Natural Sciences.
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A surprising new method finally makes teflon recyclable | ScienceDaily
New research has identified a straightforward and environmentally friendly way to decompose Teflon, one of the most resilient plastics in use today, and convert it into valuable chemical ingredients.


						
Scientists at Newcastle University and the University of Birmingham have created a clean, energy-saving process for recycling Teflon (PTFE), which is widely recognized for its role in non-stick cookware and in products that must withstand high temperatures and harsh chemicals.

The team found that discarded Teflon can be broken apart and reused with only sodium metal and mechanical movement by shaking -- all at room temperature and without toxic solvents.

Their study, published in the Journal of the American Chemical Society (JACS), outlines a low-energy and waste-free alternative to standard fluorine recovery techniques.

Breaking Carbon-Fluorine Bonds to Recover Useful Fluoride

Dr. Roly Armstrong, Lecturer in Chemistry at Newcastle University and corresponding author said: "The process we have discovered breaks the strong carbon-fluorine bonds in Teflon, converting it into sodium fluoride which is used in fluoride toothpastes and added to drinking water.

"Hundreds of thousands of tonnes of Teflon are produced globally each year -- it's used in everything from lubricants to coatings on cookware, and currently there are very few ways to get rid of it. As those products come to the end of their lives they currently end up in landfill -- but this process allows us to extract the fluorine and upcycle it into useful new materials."

Associate Professor Dr. Erli Lu of the University of Birmingham added: "Fluorine is a vital element in modern life -- it's found in around one-third of all new medicines and in many advanced materials. Yet fluorine is traditionally obtained through energy-intensive and heavily polluting mining and chemical processes. Our method shows that we can recover it from everyday waste and reuse it directly -- turning a disposal problem into a resource opportunity."




Why Recycling PTFE Is So Difficult

Polytetrafluoroethylene (PTFE), often called Teflon, is valued for its resistance to heat and chemicals, making it a key material in cookware, electronics, and laboratory tools. However, those same strengths have made it extremely difficult to recycle.

When PTFE is burned or incinerated, it releases persistent pollutants known as 'forever chemicals' (PFAS), which remain in ecosystems for decades. As a result, traditional disposal methods pose significant environmental and public health risks.

Mechanochemistry Provides a Cleaner Path Forward

To address this challenge, the researchers used mechanochemistry, a sustainable approach in which mechanical force drives chemical reactions rather than high heat.

Inside a sealed steel container called a ball mill, small pieces of sodium metal are ground together with Teflon. This grinding causes the materials to react at room temperature, breaking the carbon-fluorine bonds within Teflon and producing harmless carbon along with sodium fluoride, a stable salt widely used in fluoride toothpaste.




The team also demonstrated that the sodium fluoride generated through this method can be used immediately, without additional purification, to synthesize other valuable fluorine-containing compounds used in pharmaceuticals, diagnostic tools, and specialty chemicals.

Confirming Clean Reactions With Advanced NMR Analysis

Associate Professor Dr. Dominik Kubicki, who leads the University of Birmingham's solid-state Nuclear Magnetic Resonance (NMR) team, explained: "We used advanced solid-state NMR spectroscopy -- one of our specialities at Birmingham -- to look inside the reaction mixture at the atomic level. This allowed us to prove that the process produces clean sodium fluoride without any by-products. It's a perfect example of how state-of-the-art materials characterization can accelerate progress toward sustainability."

Toward a Circular Fluorine Economy

This discovery points toward a circular system in which fluorine can be recovered from industrial waste instead of being lost through disposal. Such a model could greatly reduce the environmental impact of fluorine-based chemicals that play essential roles in medicine, electronics, and renewable energy systems.

"Our approach is simple, fast, and uses inexpensive materials," said Dr. Lu. "We hope it will inspire further work on reusing other kinds of fluorinated waste and help make the production of vital fluorine-containing compounds more sustainable."

The study also underscores the expanding role of mechanochemistry in green chemistry. This emerging field replaces high-temperature or solvent-heavy reactions with mechanical motion, opening new opportunities for sustainable innovation.

Dr. Kubicki added: "This research shows how interdisciplinary science, combining materials chemistry with advanced spectroscopy, can turn one of the most persistent plastics into something useful again. It's a small but important step toward sustainable fluorine chemistry."
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Stunning new 3D images reveal yellow fever's hidden structure | ScienceDaily
Researchers at the University of Queensland have produced the first detailed, high-resolution images of the yellow fever virus (YFV). Yellow fever is a mosquito-borne infection that can severely damage the liver and is potentially fatal.


						
Their work uncovered clear structural distinctions between the long-used vaccine strain (YFV-17D) and the strains responsible for serious illness.

Capturing the Virus in Near-Atomic Detail

According to Dr. Summa Bibby of UQ's School of Chemistry and Molecular Bioscience, scientists have studied yellow fever for many decades, yet this is the first time a complete 3D model of a fully mature yellow fever virus particle has been captured at near-atomic resolution.

"By utilizing the well-established Binjari virus platform developed here at UQ, we combined yellow fever's structural genes with the backbone of the harmless Binjari virus and produced virus particles that could be safely examined with a cryo-electron microscope," Dr. Bibby said.

She explained that the vaccine strain appears smooth and stable at the surface, while the virulent strain has a noticeably uneven, textured exterior.

How Surface Structure Shapes Immune Recognition

These differences influence the way the immune system identifies the virus.




"The bumpier, irregular surface of the virulent strains exposes parts of the virus that are normally hidden, allowing certain antibodies to attach more easily," Dr. Bibby said.

"The smooth vaccine particles keep those regions covered, making them harder for particular antibodies to reach."

Implications for Vaccines and Global Health

Yellow fever continues to pose a significant public health threat in areas of South America and Africa. Because there are no approved antiviral treatments, vaccination remains essential for prevention.

Professor Daniel Watterson noted that the new findings offer important insights into the biology of yellow fever and could guide the development of improved vaccines and antiviral tools for this virus and other orthoflaviviruses.

"The yellow fever vaccine remains effective against modern strains and seeing the virus in such fine detail lets us better understand why the vaccine strain behaves the way it does," Professor Watterson said.




"We can now pinpoint the structural features that make the current vaccine safe and effective.

"The findings could even inform future vaccine design for related viruses like dengue, Zika and West Nile."

The research was published in Nature Communications.
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Scientists uncover a hidden power in a common metal | ScienceDaily
Most chemical reactions rely on heat to move forward, but light has recently become an important alternative. Using light makes it possible to guide reactions with extremely fine control, a field known as photochemistry. Until now, many of these light-driven processes depended on ruthenium, osmium, or iridium -- elements that are costly, scarce, and create environmental concerns when mined.


						
Researchers at Johannes Gutenberg University Mainz (JGU) have now created a new metal complex built from manganese, a widely available and inexpensive element. "This metal complex sets a new standard in photochemistry: it combines a record-breaking excited-state lifetime with simple synthesis," explained Professor Katja Heinze of the JGU Department of Chemistry. "It thus offers a powerful and sustainable alternative to the noble metal complexes that have long dominated light-driven chemistry." The study recently appeared in Nature Communications.

A One Step Route to a High Performance Manganese Complex

Manganese is more than 100,000 times more common on Earth than ruthenium, yet it has rarely been used successfully in photochemical systems. Two major obstacles held it back: most manganese complexes required a long, complicated synthesis involving nine or ten steps, and they typically had very short excited-state lifetimes.

"The newly developed manganese complex overcomes both challenges," said Dr. Nathan East, a former doctoral student in the Heinze group who carried out the initial synthesis. The team created the material directly from commercially available ingredients in a single synthesis step.

To fine-tune the behavior of the complex, the researchers combined manganese with a ligand that adjusts its electronic properties. According to Sandra Kronenberger, who investigated the complex as a doctoral student in the Heinze group at the Max Planck Graduate Center (MPGC), mixing a colorless manganese salt with a colorless ligand produced an unexpectedly intense purple solution resembling ink. She noted that this striking color indicated that the complex had formed in an unusual way.

Dr. Christoph Forster, who contributed quantum chemical calculations, emphasized that the complex does far more than simply look unusual. Its ability to absorb light is extremely strong, giving it a very high chance of capturing incoming light particles. As a result, it uses light energy with exceptional efficiency.




Record Setting Excited State Behavior

"The lifetime of the complex of 190 nanoseconds is also remarkable. This is two orders of magnitude longer than any previously known complexes containing common metals such as iron or manganese," said Dr. Robert Naumann, the lead spectroscopist who analyzed how the excited state behaves using luminescence spectroscopy. In photochemistry, light energizes the catalyst, and the excited catalyst must encounter another molecule through diffusion in order to pass along an electron. Because this encounter can take several nanoseconds, a long lasting excited state is essential.

The researchers also confirmed that the complex performs this key step. "We were able to detect the initial product of the photoreaction -- the electron transfer that occurred -- and thus prove that the complex reacts as desired," said Professor Heinze.

Potential for Scalable Clean Energy Photochemistry

This advancement broadens the possibilities for sustainable photochemical systems. With its simple, scalable synthesis, strong light absorption, stable photophysical characteristics, and long lived excited state, the manganese-based material could support future large scale photochemical applications. Such capabilities may be especially promising for technologies related to sustainable hydrogen production.
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Tiny bee with devil horns discovered in Western Australia | ScienceDaily

The unusual species was spotted during targeted surveys of the critically endangered wildflower Marianthus aquilonarius, which grows only within the Bremer Range region located between Norseman and Hyden.

Lead author Curtin Adjunct Research Fellow Dr. Kit Prendergast, from the Curtin School of Molecular and Life Sciences, explained that the female bee's distinctive horned face inspired the name lucifer, a term meaning "light-bringer" in Latin, while also referencing its devil-like appearance.

Unusual Traits and How the Species Was Identified

"I discovered the species while surveying a rare plant in the Goldfields and noticed this bee visiting both the endangered wildflower and a nearby mallee tree," Dr. Prendergast said.

"The female had these incredible little horns on her face. When writing up the new species description I was watching the Netflix show Lucifer at the time, and the name just fit perfectly. I am also a huge fan of the Netflix character Lucifer so it was a no-brainer.

"DNA barcoding confirmed the male and female were the same species and that it didn't match any known bees in DNA databases, nor did the specimens I had collected morphologically match any in museum collections.




"It's the first new member of this bee group to be described in more than 20 years, which really shows how much life we still have to discover -- including in areas that are at risk of mining, such as the Goldfields."

Risks to Bees and the Plants They Support

Dr. Prendergast said the find demonstrates the need to better understand native bees before their environments are altered.

"Because the new species was found in the same small area as the endangered wildflower, both could be at risk from habitat disturbance and other threatening processes like climate change," Dr. Prendergast said.

"Many mining companies still don't survey for native bees, so we may be missing undescribed species, including those that play crucial roles in supporting threatened plants and ecosystems.

"Without knowing which native bees exist and what plants they depend on, we risk losing both before we even realize they're there."

The research was supported by the Atlas of Living Australia, the Goldfields Environmental Management Group and the USDA Agricultural Research Service.
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Scientists find a hidden weak spot that may trigger Alzheimer's | ScienceDaily
They're tiny particles -- with potentially huge human consequences. Researchers at Aarhus University have uncovered a flaw in how cells form what are known as exosomes, and this defect is associated with a mutation found in some people living with dementia. The discovery may offer new insight into how Alzheimer's develops -- and potentially point toward future treatment strategies.


						
Exosomes are extraordinarily small. Millions of them could sit on the tip of a grain of rice. Despite their size, new findings from the Department of Biomedicine at Aarhus University suggest they may play a central role in Alzheimer's disease. Assistant Professor Kristian Juul-Madsen is part of the team behind the study, which recently appeared in Alzheimer's & Dementia: The Journal of the Alzheimer's Association.

"Exosomes are used to communicate with and activate surrounding cells, and we have now identified a defect in both the production and the quality of exosomes in cells that we know are predisposed to Alzheimer's."

SORLA Mutation Weakens Exosome Production

Scientists have identified four primary genes tied to inherited forms of Alzheimer's. One of these is Sorl1, which contains the instructions for making the protein SORLA. When the SORLA-protein carries a mutation, a person's risk of developing Alzheimer's increases. According to Kristian Juul-Madsen and his colleagues, defects in this protein disrupt the ability of brain cells to produce healthy exosomes.

"We found that cells with this mutation produced 30% fewer exosomes, and those that were produced were significantly worse at stimulating the growth and maturation of surrounding cells -- in fact, up to 50% less effective than in cells where the SORLA-protein is not mutated."

Why Exosome Quality Matters for the Brain

This discovery could be an important step forward for Alzheimer's research, he explains.




"It tells us that exosomes produced particularly by the brain's immune cells play an important role in maintaining brain health -- and that mutations leading to fewer and poorer quality exosomes are associated with increased risk of Alzheimer's."

Kristian Juul-Madsen believes these insights may eventually contribute to advances in Alzheimer's treatment.

"The potential is very clear. We now have the opportunity to investigate new treatments for Alzheimer's -- either by stimulating the function of SORLA so that the cells produce more and better exosomes, or by targeting other known receptors that can enhance exosome production."

A Growing Need for New Alzheimer's Therapies

Alzheimer's is the most common form of age-related dementia in Denmark. An estimated 55,000 Danes live with the disease, and effective treatment options are still lacking.
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Cocoa and tea may protect your heart from the hidden damage of sitting | ScienceDaily
New findings from the University of Birmingham suggest that regularly eating foods rich in flavanols, including tea, berries, apples, and cocoa, may help protect men's blood vessels from the negative effects that occur during long periods of sitting.


						
Sedentary habits are widespread in modern life. Young adults spend an estimated six hours a day seated, and extended sitting is known to reduce how well blood vessels function.

Earlier research has shown that even a small 1% drop in vascular function, measured through brachial Flow-mediated dilatation (FMD), corresponds to a 13% rise in the risk of cardiovascular conditions such as heart disease, strokes, and heart attacks.

Researchers in the new study set out to determine whether specific dietary choices, particularly foods high in flavanols, could help offset the decline in vascular health that occurs during uninterrupted sitting.

What Flavanols Are and Why They Matter

Flavanols are naturally occurring polyphenols found in various fruits, tea, nuts, and cocoa beans. They have previously been linked to cardiovascular benefits, including support for the vascular system during psychological stress.

The study, which has been published in the Journal of Physiology, builds on this earlier evidence.




Dr. Catarina Rendeiro, Assistant Professor in Nutritional Sciences at the University of Birmingham and lead author, explained: "Whether we are sitting at desks, behind the wheel of a car, on a train, or on the sofa reading a book or watching TV, we all spend a lot of time seated. Even though we are not moving our bodies, we are still putting them under stress. Finding ways to mitigate the impact that sitting for uninterrupted periods has on our vascular system could help us cut the risk of developing cardiovascular diseases."

Cardiovascular disease continues to rise. According to the British Heart Foundation, deaths among working-aged adults in the UK increased by 18% to 21,975 in 2023 compared to 2019. Recent analyses also estimate that cardiovascular diseases cost the UK approximately PS29 billion.

Testing Whether Flavanols Protect the Body During Sitting

To explore whether flavanols could help preserve vascular function, the researchers examined the effects of these compounds during a two-hour sitting period. Forty healthy young men took part. Twenty had higher fitness levels and twenty had lower fitness levels. Each participant consumed either a high-flavanol cocoa drink (695 mg of total flavanols per beverage) or a low-flavanol cocoa drink (5.6 mg of total flavanols per beverage) before beginning the sitting session.

Women were not included in the study because fluctuations in estrogen during the menstrual cycle may influence how flavanols affect vascular function. The researchers note that this should be explored in future trials.

Before and after the sitting period, the team measured several indicators of vascular health, including:
    	FMD in the superficial femoral artery and the brachial artery
    	arterial resting shear rate and blood flow
    	systolic and diastolic blood pressure
    	leg muscle oxygenation

High-Flavanol Cocoa Prevents Declines in Blood Vessel Function




Both the higher and lower fitness groups who consumed the low-flavanol drink showed declines in FMD in the arteries of their arms and legs. These participants also experienced increases in diastolic blood pressure, reductions in shear rate and blood flow, and lower leg muscle oxygenation. The results indicate that simply being more physically fit does not protect against the vascular effects of prolonged sitting.

In contrast, participants in both fitness groups who consumed the high-flavanol cocoa did not show declines in FMD in either the arm or leg arteries. This is the first study to demonstrate that flavanols can prevent sitting-induced vascular dysfunction in healthy young men.

Dr. Sam Lucas, Professor of Cerebrovascular, Exercise & Environmental Physiology at the University of Birmingham and co-author, said: "Our experiment indicates that higher fitness levels do not prevent the temporary impairment of vascular function induced by sitting when only drinking low-flavanol cocoa. Importantly, after the high-flavanol drink, both fitter and less-fit participants kept their FMD the same as it was before sitting for two hours."

The results also show for the first time that baseline cardiorespiratory fitness does not change how the body responds to flavanol intake. This suggests that flavanols may help support vascular health regardless of someone's fitness level.

Adding Flavanol-Rich Foods to Daily Routines

Alessio Daniele, PhD student at the University of Birmingham, noted: "It is actually quite easy to add high flavanol foods to your diet. There are cocoa products available in supermarkets and health stores which are processed through methods that preserve flavanol levels. If cocoa isn't your thing, fruits like apples, plums and berries, nuts, and black and green tea are all common kitchen staples and are readily available."

Dr. Catarina Rendeiro added: "Our research shows that consuming high-flavanol foods and drinks during periods spent sitting down is a good way to reduce some of the impact of inactivity on the vascular system.

"Given how common sedentary lifestyles have become and the increased risk this can have to vascular health, using flavanol-rich food and drink, especially in combination with breaking up periods of inactivity by going for a short walk or standing up, could be a good way to enhance long-term health, no matter the individual's fitness level."
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Scientists reveal a hidden alarm system inside your cells | ScienceDaily
Ludwig Maximilian University of Munich (LMU) researchers have uncovered how ribosomes are able to alert the cell when something is wrong.


						
Ribosomes are best known as the cell's protein builders. They attach to mRNA and travel along it, interpreting the genetic code and linking amino acids to form new proteins. Their role, however, extends beyond basic protein production. Ribosomes also help detect cellular stress and can trigger protective actions when the cell encounters harmful conditions. An international team led by Professor Roland Beckmann from LMU's Gene Center Munich has now identified the key steps that launch this stress signaling process. The results were published in Nature.

How Stress Disrupts Protein Production

Protein synthesis is extremely sensitive to disruptions such as limited amino acids, damaged mRNA, or viral infections. These forms of stress interfere with normal mRNA reading and can cause ribosomes to stall and run into one another. When collisions occur, they set off what is known as the ribotoxic stress response (RSR). This response activates pathways that either repair the damage or, if necessary, initiate programmed cell death.

Investigating ZAK With Biochemistry and Cryo-Electron Microscopy

The protein ZAK -- a so-called kinase, that is, an enzyme which activates other molecules by transferring a phosphate group to them -- plays a central role in controlling this stress response. Until now, it had been unclear how ZAK detects ribosomes that have collided and uses that information to activate signaling pathways. By combining biochemical experiments with cryo-electron microscopy, the research group demonstrated that ribosome collisions serve as the main activation cue for ZAK.

The scientists identified how ZAK attaches to ribosomes and which structural features of the collided ribosomes are necessary for its activation. They found that ZAK interacts with specific ribosomal proteins, causing particular regions of ZAK to dimerize, meaning that two copies of the protein pair up. This pairing initiates the cellular signaling cascade.

Why Understanding ZAK Matters

"A deeper understanding of these mechanisms is important for several reasons," says Beckmann. According to him, ZAK functions at one of the earliest stages of the stress response, so learning how it recognizes ribosome collisions offers valuable insight into how cells detect disturbances with remarkable speed. It also helps explain how ribosomal quality control, downstream signaling networks, and the immune system coordinate their responses.

ZAK is also of medical relevance, as abnormal ZAK activity is linked to inflammatory diseases and persistent ribosomal stress. "Our findings thus illuminate a central principle of eukaryotic stress biology," says Beckmann. "The translation machinery itself serves here as a surveillance platform from which global stress signals are initiated."
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Europe launches bold plan to harness twisting beams of light | ScienceDaily
A new Doctoral Network led by Tampere University has received EU4.4 million from the European Union's Marie Sklodowska-Curie Actions (MSCA) program. Through the High-Power Optical Vortices (HiPOVor) initiative, 15 doctoral researchers will be trained in how to create, strengthen and apply high-power optical vortex beams. The project aims to establish these beams as an essential technology for future advances in light-matter interaction.


						
Optical vortices, which are light beams that carry orbital angular momentum, offer remarkable opportunities for ultra-precise material processing, accelerating particles, expanding data transmission capacity and enabling next-generation photonics. Their broader use, however, has been limited by the lack of dependable techniques that can generate these beams and maintain their unique characteristics as they travel or interact with different materials.

The HiPOVor MSCA Doctoral Network intends to address these obstacles through coordinated research and interdisciplinary training. Participants will develop skills across the entire development pipeline, from designing components and studying how light interacts with matter to improving high-power amplification and advancing practical applications.

Preparing Future Experts in Photonics

"Our Doctoral Network is about shaping the next generation of scientists and innovators in photonics," says Dr. Regina Gumenyuk, Project Coordinator at Tampere University.

Gumenyuk notes that the network will support the creation of new products and more efficient processes, including innovations in optical components and nanofabrication. She also highlights anticipated environmental benefits linked to a circular economy approach. Another goal is to decrease the use of hazardous chemicals and reduce the size and energy demand of hardware by applying advanced predictive technologies for high-power vortices.

"High-power optical vortices are not only fascinating from a fundamental perspective but also hold the potential to transform applications from precision manufacturing to high-resolution imaging," adds Professor Goery Genty from Tampere University.




A Europe-Wide Partnership for Photonics Innovation

The HiPOVor network brings together universities, industrial collaborators and research institutions throughout Europe to support innovation and knowledge exchange in photonics.

The project is scheduled to begin on January 1, 2026. The consortium features eight leading academic institutions specializing in structured light and high-power laser technology, the Extreme Light Infrastructure -- Nuclear Physics (ELI-NP) that is the world's most power laser facility, and nine industrial partners.

MSCA is part of Horizon Europe and is the European Union's primary funding program for doctoral and postdoctoral researcher training.
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Vegan diet beats Mediterranean for weight loss even with potatoes and grains | ScienceDaily
A new analysis from the Physicians Committee for Responsible Medicine, published in Frontiers in Nutrition, reports that people who follow a vegan diet tend to eat more plant-based foods, even those labeled as "unhealthy" by the plant-based diet index. This shift in eating patterns was associated with more weight loss compared to individuals following the Mediterranean diet.


						
Weight loss was linked to several factors: avoiding animal products; eating items such as potatoes and refined grains, which are categorized as "unhealthy" by the plant-based diet index; and limiting added oils and nuts, which the same index classifies as "healthy."

"Our research shows that even when a low-fat vegan diet includes so-called unhealthy plant-based foods -- as defined by the plant-based diet index -- like refined grains and potatoes, it's better than the Mediterranean diet for weight loss, because it avoids animal products and added oils," says Hana Kahleova, MD, PhD, director of clinical research at the Physicians Committee for Responsible Medicine and lead author of the study.

How the Diets Were Compared

This analysis builds on a previous Physicians Committee study that directly compared a low-fat vegan diet with a Mediterranean diet. In that trial, 62 adults with excess weight were randomly assigned to one of the two eating patterns for 16 weeks. The vegan plan included fruits, vegetables, grains, and beans, while the Mediterranean plan featured fruits, vegetables, legumes, fish, low-fat dairy, and extra-virgin olive oil. No calorie restrictions were placed on either group.

After the first 16 weeks, participants returned to their usual diets for a four-week break and then switched to the opposite plan for another 16 weeks. Results from the original study showed that the vegan diet led to greater weight loss and improvements in body composition, insulin sensitivity, and cholesterol levels.

Understanding the Plant-Based Diet Index

In the secondary analysis, researchers examined participants' dietary logs to explore how three scoring systems within the plant-based diet index (PDI, hPDI, and uPDI) related to weight changes on both diets. The PDI system labels foods in the following way:




"Healthful" plant-based foods include fruits, vegetables, whole grains, nuts, legumes, oils, coffee, and tea. "Unhealthful" plant-based foods include fruit juice, sugar-sweetened beverages, refined grains, potatoes, and sweets.

The index assigns scores as follows:
    	PDI: Score increases with more plant-based foods overall.
    	hPDI: Score increases with more "healthful" plant-based foods and fewer "unhealthful" plant-based foods.
    	uPDI: Score increases with more "unhealthful" plant-based foods and fewer "healthful" plant-based foods.

What the Scores Reveal About Weight Loss

The analysis showed that PDI scores rose significantly among participants on the vegan diet but stayed the same among those on the Mediterranean diet. The hPDI score increased in both groups, while the uPDI score rose in the vegan group and decreased among those eating the Mediterranean diet.

Only the increases in PDI and uPDI scores, seen exclusively on the low-fat vegan diet, were linked to weight loss. The rise in hPDI scores did not correspond with changes in body weight in either group.

Why the Vegan Diet Produced These Effects

Most of the increase in PDI, hPDI, and uPDI scores on the vegan diet came from removing animal products. Cutting back on oils and nuts also contributed to higher uPDI scores. Together, these patterns indicate that replacing animal-based foods with plant-based options, along with reducing oils and nuts, may be effective strategies for weight management.
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Scientists find hidden switch that lets tumors shapeshift and evade treatment | ScienceDaily
Some tumors remain extremely difficult to treat, and carcinomas are among the most challenging. Unlike many other cancers, these tumors can behave unpredictably. Some even shift their appearance and begin to resemble entirely different types of cells found in the human body, such as those in the skin. This unusual ability makes many current treatments far less effective.


						
"The tumors are notoriously plastic in their cellular identity," says Cold Spring Harbor Laboratory (CSHL) Professor Christopher Vakoc. In some cases, this shifting identity helps the cancer avoid therapies designed to destroy it.

New Research Reveals Hidden Weaknesses

Recent studies from the Vakoc lab provide important insights into two of these difficult carcinomas. According to Vakoc, the new work exposes weaknesses that could "tee up targets for therapy."

In research published in Nature Communications, CSHL scientists identified a protein that determines whether pancreatic cancer cells retain their traditional appearance or begin to adopt features similar to skin cells. In a separate study in Cell Reports, the team mapped the crystal structure of another group of proteins that is essential in tuft cell lung cancer.

Linking Past Discoveries to New Therapeutic Possibilities

Vakoc describes this latest development as a full-circle moment for the lab. When tuft cell lung cancer was first identified in 2018, he and his colleagues were searching for epigenetic influences that promote tumor growth. They focused on the mechanisms of transcription and gene regulation rather than the genes themselves. Now, working with CSHL Director of Research Leemor Joshua-Tor, the researchers have uncovered a finding that may eventually lead to an epigenetic therapy capable of halting cancer growth.




These two studies support a long-standing mission in Vakoc's research program. "We aim to identify the master regulators of cellular identity," he says. Scientists hope that these "master regulators" could one day serve as the basis for new treatments, similar to the hormone therapies now used for breast and prostate cancers that were once much harder to manage. Although promising, Vakoc notes that this goal will require more time and continued study.

Toward Safer and More Precise Cancer Treatments

If future medicines emerge from these findings, Vakoc hopes they will be designed to target cancer cells while protecting the rest of the body. That principle is reflected in the lab's current work. In both the pancreatic cancer and lung cancer mouse models they tested, the researchers found no signs of toxicity or harm to major organs. "We're setting a higher bar for specificity when it comes to new cancer targets and treatments," Vakoc says.

Their efforts extend beyond developing future therapies. By revealing how cellular identity is controlled and altered in cancer, the team is contributing to a deeper scientific understanding that could help shape a more precise and effective standard of care in the years ahead.

Research Funding: National Cancer Institute, Pershing Square Sohn Cancer Research Alliance, CSHL-Northwell Health Affiliation, Treeline Biosciences, National Institutes of Health, U.S. Department of Defense, Howard Hughes Medical Institute
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Immune cells use a surprising trick to heal muscle faster | ScienceDaily
At the cellular scale, the way muscle tissue repairs itself becomes surprisingly complex. The body does not respond the same way to all forms of damage. A sudden muscle tear from a sports injury differs greatly from the slow decline in muscle strength seen in conditions such as muscular dystrophy.


						
A research team at Cincinnati Children's has uncovered a shared and unexpected repair process that may help the body recover from several kinds of muscle damage. The findings were published online on Nov. 21, 2025, in Current Biology. The project was led by first author Gyanesh Tripathi, PhD, and corresponding author Michael Jankowski, PhD, who oversees the Research Division in Cincinnati Children's Department of Anesthesia and serves as Associate Director of Basic Science Research for the Pediatric Pain Research Center.

The newly identified mechanism involves macrophages, a type of immune cell. These cells are usually known for acting like tiny cleanup crews that remove bacteria, dead cells, and other unwanted material.

A Neuron-Like Repair Signal

"The biggest surprise about this was finding that a macrophage has a synaptic-like property that delivers an ion to a muscle fiber to facilitate its repair after an injury," Jankowski says. "It's literally like the way a neuron works, and it's working in an extremely fast synaptic-like fashion to regulate repair."

Scientists have long known that macrophages respond to muscle injury by releasing cytokines and chemokines that create inflammation, influence pain, and help drive the growth and regeneration of muscle fibers.

Searching for Pain Relief Leads to a Different Breakthrough

The research team originally aimed to uncover ways to ease pain during recovery after surgery. They were looking for clues that could eventually reduce the need for pain medications that carry significant side effects.




Although they did not find a new approach for pain relief, they identified a process that makes muscle repair occur more quickly. This discovery may support the development of future treatments for muscle wasting and acute injuries. The findings also suggest that macrophages might eventually serve as specialized "delivery vehicles" for cell-based therapies targeting a wider range of medical conditions.

"These are infiltrating macrophages, a very specific type. They're not ones already residing in the tissue. These come in after damage occurs," Jankowski says.

Real-Time Evidence of Rapid Muscle Activation

In experiments that used mouse models of two different injury types, researchers examined how macrophages interact with the myofibers that form muscle tissue. They were even able to capture key moments of this activity as it occurred.

By using brief bursts of a designer chemical to activate the macrophages, the team observed these immune cells forming synaptic-like contacts with myofibers. The macrophages then released calcium ions directly to the muscle fibers, accelerating early stages of healing. Within 10 to 30 seconds, the researchers measured bursts of electrical activity inside the damaged muscle.

"This occurs in a very rapid fashion. You can activate the macrophage and make the muscle twitch subtly almost immediately," Jankowski says.




Healing Effects Seen in Both Injury and Disease Models

The same type of macrophage-driven signaling also helped mice with disease-like muscle damage. After recognizing the injury, the immune cells gathered at the site and triggered waves of activity in the muscle fibers. After 10 days, mice that received this treatment had substantially more new muscle fibers than mice in the control group.

"A similar synaptic-like response worked in both scenarios," Jankowski says.

Next Research Steps

More work is needed to determine whether human macrophages behave the same way when muscle is injured. If they do, researchers will still need to learn how to guide or control the process in ways that could be safely used as therapy.

The team is also interested in an unexpected outcome: although the infiltrating macrophages sped up healing, they did not appear to reduce acute pain. Understanding why this occurs may help explain why about 20% of children who undergo surgery continue to experience lingering pain afterward.

Looking ahead, the researchers want to explore whether macrophages can deliver other helpful signals or materials to muscle cells.

Cincinnati Children's co-authors include Adam Dourson, PhD, Fabian Montecino-Morales, PhD, Jennifer Wayland, MS, Sahana Khanna, Megan Hofmann, Hima Bindu Durumutla, MS, Thirupugal Govindarajan, PhD, Luis Queme, MD, PhD, and Douglas Millay, PhD. The Bioanalysis and Imaging Facility at Cincinnati Children's also contributed to the work.

Funding for this research came from grants provided by the National Institutes of Health (R01NS105715, R01NS113965, R61/R33AR078060, R01AR068286, R01AG082697) and the Cincinnati Children's Hospital Research Foundation.
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Global surge in ultra-processed foods sparks urgent health warning | ScienceDaily
Experts from around the world are raising alarms about the rapid global rise of ultra-processed foods, warning that UPFs are reshaping diets and driving a surge in chronic health problems.


						    	A major three paper Series in The Lancet finds that ultra-processed foods (UPFs) are rapidly replacing fresh and minimally processed meals around the world. The evidence links rising UPF intake to poorer diet quality and higher risks of multiple chronic diseases.
    	The authors explain that although more research on UPFs will continue to be valuable, the current science is already strong enough to justify immediate public health action. Waiting for further studies would allow UPFs to gain an even stronger hold in global diets.
    	The Series stresses that improving diets cannot fall solely on individual behavior. Real progress requires coordinated policies that limit UPF production, marketing, and availability, while also addressing high levels of fat, sugar and salt in the food supply and expanding access to healthy food.
    	The authors describe UPFs as products of an industrial food system built around corporate profit rather than nutrition or sustainability. They warn that only a united international response can counter the political influence of UPF companies, which remains the biggest obstacle to effective dietary policy reform.

Rising UPF Consumption Sparks Global Health Concerns

A new three paper Series in The Lancet, written by 43 international experts, warns that the rapid spread of ultra-processed foods (UPFs) across global diets is creating a serious public health challenge. The authors detail how UPF companies use a range of strategies to increase sales and block policies designed to protect consumers. The Series offers a plan for stronger government action, greater community involvement, and broader access to affordable, nutritious foods.

Professor Carlos Monteiro, University of Sao Paulo, Brazil, explains, "The growing consumption of ultra-processed foods is reshaping diets worldwide, displacing fresh and minimally processed foods and meals. This change in what people eat is fueled by powerful global corporations who generate huge profits by prioritizing ultra-processed products, supported by extensive marketing and political lobbying to stop effective public health policies to support healthy eating."

Calls for Strong, Coordinated Policy Action

Professor Camila Corvalan, University of Chile, Chile, adds, "Addressing this challenge requires governments to step up and introduce bold, coordinated policy action -- from including markers of UPFs in front-of-package labels to restricting marketing and implementing taxes on these products to fund greater access to affordable, nutritious foods."

Dr. Phillip Baker, University of Sydney, Australia, continues, "We need a strong global public health response -- like the coordinated efforts to challenge the tobacco industry. Including safeguarding policy spaces from political lobbying and building powerful coalitions to advocate for healthy, fair and sustainable food systems and stand-up to corporate power."

UPFs, based on the Nova classification, are industrially produced branded foods created from low cost ingredients such as hydrogenated oils, protein isolates or glucose/fructose syrup, along with cosmetic additives (e.g. dyes, artificial sweeteners, emulsifiers). These products are intentionally formulated and promoted to replace fresh foods and traditional meals, while maximizing profits for manufacturers (for a detailed definition see paper 1, panel 1).




Research Shows Clear Links Between UPFs and Chronic Disease

The first paper in The Lancet Series reviews scientific evidence gathered since the Nova classification was developed by Prof Carlos Monteiro and colleagues in 2009. The findings consistently show that UPFs are crowding out traditional dietary patterns, lowering overall diet quality, and contributing to higher risks of many chronic diseases.

National surveys also reveal substantial increases in UPF consumption (paper 1, figure 1). The proportion of dietary energy from UPFs tripled in Spain (11% to 32%) and China (4% to 10%) over the past three decades, and rose from 10% to 23% in Mexico and Brazil during the previous forty years. In the USA and UK, levels have remained above 50% for the past two decades, with slight increases over time.

Growing Body of Evidence Underscores Health Risks

The Series reports that diets high in UPFs are associated with overeating, poor nutrient balance (too much sugar and unhealthy fats, too little fibre and protein), and greater exposure to potentially harmful additives. A systematic review of 104 long-term studies found that 92 showed higher risks for at least one chronic disease, with meta-analyses identifying significant associations with 12 health conditions including obesity, type 2 diabetes, cardiovascular disease, depression, and premature death (paper 1, figure 4, appendix p23-24).

While the authors acknowledge scientific debates about Nova and UPF definitions -- including the need for more long-term trials, clearer mechanisms, and recognition of product subgroups with differing nutritional qualities -- they emphasize that further research should not delay immediate public health action.




Professor Mathilde Touvier, French National Institute for Health and Medical Research (Inserm), France, states, "While healthy debate about UPFs within the scientific community is welcomed, this should be distinguished from attempts by vested interests to undermine the current evidence. The growing body of research suggests diets high in ultra-processed foods are harming health globally and justifies the need for policy action."

Policy Solutions to Reduce UPFs and Improve Diet Quality

The second paper in the Series outlines policy options to curb UPF production, marketing, and consumption, holding major companies accountable for promoting unhealthy diets (paper 2, table 1). These recommendations are intended to strengthen existing legislation targeting high fat, salt and sugar (HFSS) foods.

Professor Barry Popkin, University of North Carolina, US, says "We call for including ingredients that are markers of UPFs (eg, colors, flavors, and sweeteners) in front-of-package labels, alongside excessive saturated fat, sugar, and salt, to prevent unhealthy ingredient substitutions, and enable more effective regulation."

Marketing Restrictions, School Policies, and Fresh Food Access

The authors recommend stronger marketing limits, particularly for promotions aimed at children, digital advertising, and brand-level marketing. They also suggest banning UPFs in public settings such as schools and hospitals, and capping shelf space for UPFs in supermarkets. One example of successful reform is Brazil's national school feeding program, which has removed most UPFs and will require 90% of school food to be fresh or minimally processed by 2026 (paper 2, panel 4).

Alongside regulation, the authors highlight the need to expand access to fresh foods. Taxing selected UPFs could help support subsidies for healthier options, particularly for low-income households.

Professor Marion Nestle, New York University, US, notes, "Improving diets worldwide requires policies tailored to each country's unique situation and how entrenched UPFs have become in people's daily eating habits. While priorities may differ, urgent action is needed everywhere to regulate ultra-processed foods alongside existing efforts to reduce high fat, salt, and sugar content."

Associate Professor Gyorgy Scrinis, University of Melbourne, Australia, adds, "Importantly, policies must ensure that fresh and minimally processed foods are accessible and affordable -- not just for those with time to cook, but for busy families and individuals who rely on convenient options. Only by combining stricter regulation on poor quality food products with realistic support for more nutritious choices can we truly promote better diets for all."

How Corporate Power Drives the Global UPF Boom

The third paper shows that the sharp rise in UPF consumption is being driven primarily by global food corporations rather than individual behavior. These companies use low cost ingredients, large-scale production methods, and highly persuasive marketing to encourage widespread consumption.

With global annual sales reaching $1.9 trillion, UPFs represent the most profitable segment of the food industry. Manufacturers of these products have delivered more than half of the $2.9 trillion in shareholder payouts made by publicly listed food companies since 1962. The profits help fuel expansion, marketing power, and political influence, reinforcing corporate dominance over modern food systems.

The Series explains that UPF companies rely on sophisticated political strategies to protect their interests -- blocking regulations, influencing scientific debates, shaping public opinion, supporting hundreds of interest groups, lobbying, donating to political campaigns, and engaging in litigation to delay policy action (paper 3, table 1 and figure 2).

Professor Simon Barquera, the National Institute of Public Health of Mexico, Mexico, states, "Powerful corporations -- not individuals' choices -- are behind the global rise of ultra-processed foods. Through interest groups, these corporations often position themselves as part of the solution, but their actions tell a different story -- one focused on protecting profits and resisting effective regulation."

Urgent Need for a Unified Global Response

The authors call for a global public health movement to protect policy-making from industry interference, end ties between industry and health organizations, and strengthen networks advocating for reduced UPF consumption.

Professor Karen Hoffman, University of the Witwatersrand, South Africa, says, "Just as we confronted the tobacco industry decades ago, we need a bold, coordinated global response now to curb the overproportionate power of UPF corporations and build food systems that prioritize people's health and well-being."

They argue that transforming food systems requires a new vision that elevates local food producers, preserves cultural food traditions, promotes gender equity, and ensures that economic benefits flow to communities rather than to distant shareholders.

Dr. Phillip Baker concludes, "We are currently living in a world where our food options are increasingly dominated by UPFs, contributing to rising global levels of obesity, diabetes and mental ill-health. Our Series highlights that a different path is possible -- one where governments regulate effectively, communities mobilize, and healthier diets are accessible and affordable for all."

The Lancet Series on Ultra-Processed Foods and Human Health, was supported by funding from Bloomberg Philanthropies.
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New obesity discovery rewrites decades of fat metabolism science | ScienceDaily
Our fat cells, known as adipocytes, do far more than store extra body weight. They serve as an important energy reserve for the body. Inside each adipocyte, fat is packed into lipid droplets that can be tapped when fuel is needed -- for example, during the hours between meals. To release this stored energy, the body relies on a protein called HSL, which functions much like a switch. When energy is running low, hormones such as adrenaline activate HSL, prompting it to free fat that can then supply various organs.


						
Without HSL, it would be reasonable to expect fat to build up, as though the body had lost access to its energy supply. Surprisingly, this is not what happens. Research involving both mice and patients with mutations in the HSL gene shows that the lack of this protein does not lead to excess fat or obesity. Instead, affected individuals experience a loss of fat mass, a condition known as lipodystrophy.

Although obesity and lipodystrophy appear to be complete opposites, both involve fat cells that do not function properly. As a result, each condition can contribute to metabolic disturbances and cardiovascular problems.

HSL Found in an Unexpected Location Inside Fat Cells

To understand this surprising behavior, a team led by Dominique Langin, professor at the University of Toulouse within the I2MC, took a closer look at where HSL is found inside adipocytes. The protein is well known for its role at the surface of lipid droplets, where it helps break down stored fat. However, the study revealed that HSL also resides inside the nucleus of fat cells. "In the nucleus of adipocytes, HSL is able to associate with many other proteins and take part in a program that maintains an optimal amount of adipose tissue and keeps adipocytes 'healthy'," explains Jeremy Dufau, co-author of the study, who completed his doctoral thesis on this topic.

The researchers also found that nuclear HSL levels are tightly controlled. Adrenaline, which activates the form of HSL located on lipid droplets, also encourages the protein to leave the nucleus. This process occurs naturally during fasting. In contrast, obese mice show elevated levels of HSL within the nucleus, suggesting a shift in this regulatory system.

A Revised Understanding of HSL's Role in Metabolism

"HSL has been known since the 1960s as a fat-mobilizing enzyme. But we now know that it also plays an essential role in the nucleus of adipocytes, where it helps maintain healthy adipose tissue," says Dominique Langin. This additional responsibility helps explain why the absence of HSL results in lipodystrophy, and it offers new insights into metabolic disorders such as obesity and related health complications.

This discovery appears at a critical time. In France, one in two adults is overweight or obese, and globally the number reaches two and a half billion people. Obesity increases the risk of a range of diseases, including diabetes and heart problems, and often reduces overall quality of life. Continued scientific research is crucial to improving prevention efforts and patient care.
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Your brain shows damage before your blood pressure even rises | ScienceDaily
A new preclinical study from investigators at Weill Cornell Medicine reports that hypertension disrupts blood vessels, neurons and white matter in the brain long before blood pressure rises to detectable levels. These early disruptions may help explain why hypertension is strongly associated with cognitive disorders, including vascular cognitive impairment and Alzheimer's disease.


						
The study, published Nov. 14 in Neuron, shows that hypertension can trigger early shifts in gene expression within individual brain cells. Such changes may impair thinking and memory, opening the door to treatments that could simultaneously control blood pressure and protect brain health.

People with hypertension are known to have a 1.2 to 1.5-fold greater risk of developing cognitive problems compared to those without the condition, yet the biological reason for this link has remained unclear. Common hypertension medications can successfully bring high blood pressure under control but often show little benefit for cognition. This pattern suggests that damage to brain blood vessels may occur independently of elevated pressure.

"We found that the major cells responsible for cognitive impairment were affected just three days after inducing hypertension in mice -- before blood pressure increased," said senior author Dr. Costantino Iadecola, director of the Feil Family Brain and Mind Research Institute, professor of neuroscience and Anne Parrish Titzell Professor of Neurology at Weill Cornell. "The bottom line is something beyond the dysregulation of blood pressure is involved."

Dr. Anthony Pacholko, postdoctoral associate in neuroscience at Weill Cornell, co-led the research.

Cellular Vulnerability Revealed Through Advanced Techniques

Earlier work from Dr. Iadecola's team showed that hypertension can globally disrupt neuronal function. New single-cell analysis tools have now enabled the researchers to examine, in detail, how different brain cell types respond at the molecular level.




To model hypertension in mice, the team used the hormone angiotensin, which raises blood pressure in a manner similar to the condition in humans. They analyzed changes in various brain cells after three days (before blood pressure increased) and after 42 days (when blood pressure was high and cognitive problems were apparent).

Within the first three days, pronounced gene expression changes appeared in endothelial cells, interneurons and oligodendrocytes. Endothelial cells, which line blood vessels, showed signs of accelerated aging, including reduced energy metabolism and increased senescence markers. The team also observed the early weakening of the blood-brain barrier, which normally regulates nutrient flow into the brain and prevents harmful substances from entering. Interneurons, which help balance excitatory and inhibitory nerve signals, were also damaged. This imbalance resembled early patterns seen in Alzheimer's disease.

Oligodendrocytes, the cells that produce myelin to insulate nerve fibers, expressed fewer genes required for maintaining and regenerating the myelin sheath. When this support declines, neurons eventually lose the ability to communicate efficiently. By day 42, even more gene expression changes had emerged, corresponding with measurable cognitive decline.

"The extent of the early alterations induced by hypertension was quite surprising," Dr. Pacholko said. "Understanding how hypertension affects the brain at the cellular and molecular levels during the earliest stages of the disease may provide clues to finding ways that can potentially block neurodegeneration."

Possible Protective Effects of Current Blood Pressure Medication

One medication already used to treat hypertension, losartan, inhibits the angiotensin receptor. "In some human studies, the data suggest that the angiotensin receptor inhibitors may be more beneficial to cognitive health than other drugs that lower blood pressure," Dr. Iadecola said. In their experiments, losartan reversed early hypertension-related damage in endothelial cells and interneurons in the mouse model.

"Hypertension is a leading cause of damage to the heart and the kidneys, that can be prevented by antihypertensive drugs. So independent of cognitive function, treating high blood pressure is a priority," Dr. Iadecola said.

Dr. Iadecola's team is now studying how the accelerated aging of small blood vessels caused by hypertension might lead to dysfunction in interneurons and oligodendrocytes. Ultimately, they hope to find the most effective strategies to prevent or reverse the long-term cognitive consequences associated with the condition.
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One protein may hold the key to fixing leukemia treatment failure | ScienceDaily
Researchers at Rutgers Health and collaborating institutions have uncovered why a widely used leukemia medication eventually stops helping most patients and have also identified a possible strategy to reverse this resistance.


						
The team pinpointed a protein that enables cancer cells to alter the shape of their mitochondria, the structures that generate cellular energy. This remodeling shields the cells from venetoclax (brand name, Venclexta), a common therapy for acute myeloid leukemia that often becomes less effective over time.

When scientists blocked this protein in mice carrying human acute myeloid leukemia, the experimental compounds restored venetoclax activity and extended the animals' survival.

The study, published in Science Advances, highlights an unexpected form of drug resistance and offers a potential new direction for treating one of the most lethal blood cancers in adults.

How Altered Mitochondria Help Leukemia Cells Survive

"We found that mitochondria change their shape to prevent apoptosis, a type of cell suicide induced by these drugs," said senior study author Christina Glytsou, an assistant professor at Rutgers' Ernest Mario School of Pharmacy and Robert Wood Johnson Medical School and a member of the Rutgers Cancer Institute's Pediatric Hematology and Oncology Research Center of Excellence (NJPHORCE).

Venetoclax can push many acute myeloid leukemia patients into remission by triggering cancer cell death. However, nearly all patients eventually develop resistance. The five-year survival rate remains 30 percent, and the disease claims about 11,000 lives in the United States each year.




OPA1 Identified as a Key Driver of Resistance

Through electron microscopy and genetic screens, Glytsou's team determined that treatment-resistant leukemia cells produce unusually high amounts of OPA1, a protein that organizes the inner structure of mitochondria. Cells with elevated OPA1 develop tightly packed, more numerous folds in their mitochondrial membranes, known as cristae, which trap cytochrome c. Under normal conditions, cytochrome c escapes from the mitochondria to initiate cell death.

Researchers verified these findings in samples from leukemia patients. Individuals who had relapsed after therapy had significantly narrower cristae than newly diagnosed patients, with the most dramatic differences appearing in those previously treated with venetoclax.

Blocking OPA1 Restores Drug Sensitivity

To determine whether inhibiting this structural reshaping could restore treatment response, the team tested two experimental OPA1 inhibitors. In mice transplanted with human leukemia cells, adding the OPA1 inhibitors to venetoclax at least doubled survival time compared with venetoclax alone.

The combined approach was effective across multiple leukemia subtypes, including those with p53 mutations that are typically linked to poor outcomes and strong drug resistance.




Additional Weaknesses Revealed in Resistant Cells

The results also suggest that OPA1 inhibitors may have benefits beyond restoring standard cell death pathways. Experiments showed that cells lacking OPA1 rely heavily on the nutrient glutamine and become susceptible to ferroptosis, an iron-driven form of cell death that results from lipid damage.

Importantly, mouse studies indicated that these compounds did not interfere with normal blood cell development, which is essential when considering new leukemia treatments for people.

Early-Stage Work With Broad Potential

The research remains in its early stages. The OPA1 inhibitors, created by collaborators at the University of Padua in Italy, are still lead compounds and will require further refinement before clinical testing can begin.

"There is still some time to go through," Glytsou said, noting that a third generation of compounds may be needed to improve solubility and other drug properties.

Even so, Glytsou believes this work points toward a promising therapeutic direction for stubborn leukemia cases and possibly other cancers as well. She is also a member of the cancer institute's cancer pharmacology and cancer metabolism and immunology research programs.

OPA1 is overexpressed in several cancer types and is linked with poor outcomes and therapy resistance in breast cancer, lung cancer and other malignancies.

Rutgers Cancer Institute, in partnership with RWJBarnabas Health, is New Jersey's only National Cancer Institute-designated Comprehensive Cancer Center.
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A mysterious metal find in Sweden is rewriting Iron Age history | ScienceDaily
A complete plano-convex ingot has been uncovered in Sweden for the first time. When researchers at the University of Gothenburg analyzed the object using isotopic and chemical methods, the results were surprising. "Due, in particular, to its shape and size, it seemed to us a Bronze Age artifact, but the ingot turned out to be made of a copper-zinc-tin-lead alloy, typical of the Iron Age and later periods," says Serena Sabatini.


						
Plano-convex ingots are most often made of copper, although some are formed from bronze or other copper-based alloys. They are frequently found in regions around the Mediterranean, as well as across continental Europe and along the Atlantic seaboard. Historically, these rounded ingots served as a practical way to transport metal during both the Bronze Age and the Iron Age.

Reevaluating the Sardal Find

At first, archaeologists from the University of Gothenburg assumed the Sardal ingot belonged to the Bronze Age. Because it was recovered on its own and lacked any material that could help assign a date, the team turned to scientific testing to understand what it was made of and to estimate when it might have been produced.

Their analyses overturned the initial assumption. The composition matched a copper-zinc-tin-lead alloy characteristic of the Iron Age and later periods.

Collaboration Reveals Wider Connections

"Thanks to the collaborative climate of the archaeometallurgy research world- we teamed up with a group of Polish scholars, who were working with some Iron Age finds which have the almost exact composition of our ingot," says Serena Sabatini.




According to the researchers, this case demonstrates that even isolated artifacts, which are often challenging to interpret, can gain meaningful historical context through careful study. Bringing together archaeological approaches with scientific analyses can turn a single, enigmatic object into evidence that contributes to a broader understanding of the past.

"Networking and international collaboration are also important to unveil patterns and data that would remain unknown when one look exclusively at the local context. This work clearly shows the importance of teamwork and data sharing. Without the successful collaboration with our Polish colleagues, we would have never achieved such remarkable results!" says Serena Sabatini.

Applying Established Archaeometallurgical Techniques

The research team used well-established techniques in archaeometallurgy (which is the branch of archaeology specialized in the study of ancient metals), including lead isotope and trace element analyses of metal artifacts. These analytical methods have been employed since the 1980s to study both the composition and the likely geological sources of metal (in the sense that they enable to point out the minerary region from which the metal was extracted).

"What is new in this study- is that we went a step further, and by combining the obtained data with known historical and archaeological information, we managed to propose a historical context, for both the unique Sardal plano-convex ingot and the rod ingots from the Ilawa Lakeland area in northeastern Poland. Given the astonishing similarity of the metal composition in all those artifacts we also manage to strengthen earlier hypotheses about contacts and networking in the Baltic area during the Nordic pre-Roman Iron Age," says Serena Sabatini.

The study is published in Journal of Archaeological Science.
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Record sargassum piles trap sea turtle hatchlings on Florida beaches | ScienceDaily
Every year, sea turtles emerge from nests on Florida's beaches and begin the difficult crawl from the sand to the sea -- a journey that plays a major role in whether they survive. Along the way, hatchlings must steer past artificial lighting, scattered debris, and predators such as birds and crabs. Now another challenge has intensified. Massive amounts of sargassum washing onto Florida's coastline are not only affecting beachgoers, they are also creating a serious new barrier for young sea turtles.


						
Scientists have long known that anything blocking a hatchling's route can slow it down and increase danger, but very little research has focused directly on the effects of sargassum. A recent study has started to provide that missing insight.

Researchers Examine How Sargassum Affects Hatchling Movement

A team from Florida Atlantic University's Charles E. Schmidt College of Science investigated whether thick sargassum deposits make the trip to the water more physically demanding -- and whether that added strain could influence a hatchling's chance of survival.

Their work examined three turtle species commonly found on Florida beaches: leatherbacks (Dermochelys coriacea), loggerheads (Caretta caretta) and green turtles (Chelonia mydas). Hatchlings were collected from Juno Beach, Jupiter and Boca Raton.

To evaluate the effect of seaweed, researchers built controlled crawlways on the sand that simulated each hatchling's natural route. At the end of a 15-meter path, they placed loose piles of sargassum up to 19 centimeters high (about 7.5 inches). A dim light several meters away guided the hatchlings forward, mimicking the glow over the ocean that turtles instinctively follow. This setup allowed the team to measure how much extra effort it took to cross sargassum while observing the turtles without disturbing their behavior.

Measuring Energy Use and Physical Condition

Once each hatchling finished the crawl, researchers checked blood glucose levels to estimate energy use. They also measured how quickly the turtles could right themselves when flipped upside down in water, which served as a simple indicator of physical condition. Sand temperature readings were taken at the start, middle and end of every crawl to document environmental conditions.




The findings, published in the Journal of Coastal Research, showed that hatchlings from all three species took much longer to complete their paths when sargassum was present. Most of this extra time came from having to climb up and over the seaweed piles. Even the lower sargassum heights tested in the study (7-9 centimeters) proved difficult, and some hatchlings from each species could not complete the climb within the time allowed.

Sargassum Significantly Slows All Three Species

Median results revealed clear slowdowns. Leatherbacks needed 54% more time to cross light sargassum and 158% more time to cross heavy sargassum. Loggerheads slowed by 91% in light conditions and 175% in heavy ones. Green turtles experienced delays of 75% in light sargassum and 159% in heavy. All species moved noticeably slower through sargassum sections, with loggerheads showing the greatest reduction in speed.

"The longer a hatchling stays on the beach, the more at risk it becomes -- not just from predators like birds and crabs, but also from overheating and dehydration, especially after sunrise," said Sarah Milton, Ph.D., senior author and chair and professor, FAU Department of Biological Sciences. "When sargassum piles are higher -- some can be over a meter high on South Florida beaches in the summer and extend for hundreds of meters down the beach -- we can expect more failed attempts, particularly when hatchlings have to cross multiple bands of seaweed just to reach the ocean."

Inversions and Added Risks for Stranded Hatchlings

The study also documented frequent inversions, where hatchlings flipped onto their backs while trying to scale the seaweed. These incidents were especially common in heavy sargassum trials. One hatchling overturned more than 20 times during a single attempt. Each inversion increased the amount of time the young turtles remained exposed on the beach, raising the risk of predation and heat-related stress.




Despite the delays and the physical effort involved, researchers found no significant differences in blood glucose levels between the hatchlings that crossed sargassum and those that did not. Glucose levels remained within normal ranges for all three species. This suggests that although the seaweed slows hatchlings and increases their vulnerability, it does not immediately drain their measurable energy reserves. Only leatherbacks in the no-crawl control group showed notably higher glucose levels, indicating that the act of crawling itself, rather than the seaweed, may have the stronger short-term physiological impact.

Expanding Sargassum Threatens Hatchling Success

"For sea turtle hatchlings, reaching the ocean is already a race against time -- and survival. Now, increasingly large mats of sargassum are adding new challenges to this critical journey," said Milton. "As these seaweed accumulations grow taller and more widespread, they risk blocking hatchlings entirely, draining their limited energy or leaving them stranded. Beyond impeding movement, sargassum may also reduce nesting space and alter incubation conditions."

The findings highlight the need for beach management strategies that adapt to the rapid spread of sargassum. Without thoughtful intervention, these dense seaweed mats could gradually undermine hatchling survival and long-term conservation efforts.

Study co-author is Abbey M. Appelt, a graduate of the FAU Department of Biological Sciences and a sea turtle nesting specialist at Ecological Associates, Inc., a South Florida environmental consulting firm.
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What 96,000 adults taught scientists about preventing constipation | ScienceDaily
Chronic constipation becomes more common with age. Researchers from Mass General Brigham conducted a new study examining whether five widely followed diets could help prevent chronic constipation in middle- and older-age adults. The team monitored more than 96,000 participants for several years to see how long-term eating habits influenced the likelihood of developing this persistent gastrointestinal issue. Their analysis showed that people who routinely ate a Mediterranean or plant-based diet experienced a lower incidence of constipation. The findings appear in Gastroenterology.


						
"Chronic constipation affects millions of people and can significantly impact a patient's quality of life," said senior author Kyle Staller, MD, MPH, of the Division of Gastroenterology at Massachusetts General Hospital, a founding member of the Mass General Brigham healthcare system. "Our findings suggest that as we age, certain healthy diets may provide benefits to our gut beyond the known cardiovascular benefits."

Healthy Eating Patterns and Risk Reduction

Previous research has demonstrated that healthy diets can ease constipation symptoms, but this study is the first to show that some diets may actually prevent chronic constipation from developing. "We have always assumed that the benefits of eating a healthy diet would be driven by fiber, but our analyses showed the benefit of these healthy diets on constipation were independent of fiber intake," said Staller.

Using information from the Nurses' Health Study, Nurses' Health Study II and the Health Professionals Follow-Up Study, the investigators evaluated long-term dietary patterns in middle- and older-age adults and identified who later experienced chronic constipation, which was defined as symptoms lasting at least 12 weeks within a year. The study assessed five diets: the Mediterranean diet, plant-based diet, low-carb diet, Western diet and inflammatory diet. Participants who consistently consumed a Western or inflammatory diet were more likely to develop chronic constipation, while those who followed a low-carb diet did not show a strong effect on constipation risk.

Key Dietary Takeaways

"Our findings suggest a diet rich in vegetables, nuts and healthy fats may help prevent chronic constipation in middle- and older-age adults," said Staller.

Authorship: In addition to Staller, Mass General Brigham authors include Braden Kuo, Madeline Berschback and Andrew T. Chan.

Disclosures: Andrew T. Chan served as a consultant for Pfizer Inc., and Boehringer Ingelheim. Kyle Staller has received research funding from Ardelyx and ReStalsis and has served as a consultant to Ardelyx, Gemelli Biotech, Laborie, Mahana, ReStalsis, Salix, and Takeda. Braden Kuo has been a consultant to Ironwood, Takeda, Atmo, Restalsis, Pahthom. No other disclosures were reported.

Funding: This work was supported by the National Institutes of Health (U01 CA167552, UM1 CA186107, P01 CA87969, U01 CA176726, K23DK120945).
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CRISPR wheat that makes its own fertilizer | ScienceDaily
Scientists at the University of California, Davis, have created wheat plants capable of promoting the formation of their own fertilizer, a development that could lower global air and water pollution and reduce farming expenses.


						
The work comes from a research group directed by Eduardo Blumwald, a distinguished professor in the Department of Plant Sciences. Using the gene-editing tool CRISPR, the team increased the plant's production of one of its natural chemicals. When wheat roots release this extra compound into the surrounding soil, it assists specific bacteria that can convert nitrogen from the air into a form that nearby plants can absorb. This process is known as nitrogen fixation.

The research was published in Plant Biotechnology Journal.

Potential Benefits for Food Security

For many developing regions, this advancement could offer new support for reliable crop production.

"In Africa, people don't use fertilizers because they don't have money, and farms are small, not larger than six to eight acres," Blumwald said. "Imagine, you are planting crops that stimulate bacteria in the soil to create the fertilizer that the crops need, naturally. Wow! That's a big difference!"

This wheat innovation builds on the group's previous success in rice, and similar work is underway to expand the technique to other major cereal crops.




The Global Fertilizer Problem

Wheat ranks as the world's second most productive cereal and accounts for the largest share of nitrogen fertilizer use, about 18% of the global total. In 2020, more than 800 million tons of fertilizer were manufactured worldwide, according to the United Nations Food and Agriculture Organization.

Plants typically absorb only 30 to 50% of applied nitrogen fertilizer. The remainder often runs into rivers and coastal areas, contributing to oxygen-depleted "dead zones" that harm aquatic ecosystems. Additional surplus nitrogen in soil can produce nitrous oxide, a potent greenhouse gas.

Why Wheat Needs a Different Strategy

Nitrogen-fixing bacteria generate an enzyme called nitrogenase, sometimes referred to as the "fixer" because it carries out nitrogen fixation. The enzyme functions only within these bacteria and only in low-oxygen environments.

Legumes such as beans and peas naturally form root nodules, specialized structures that create the oxygen-poor conditions these bacteria require.




Wheat and most other crops lack these nodules, which is why synthetic nitrogen fertilizer is widely used.

"For decades, scientists have been trying to develop cereal crops that produce active root nodules, or trying to colonize cereals with nitrogen-fixing bacteria, without much success. We used a different approach," Blumwald said. "We said the location of the nitrogen-fixing bacteria is not important, so long as the fixed nitrogen can reach the plant, and the plant can use it."

How the UC Davis Team Found a Workable Solution

The researchers examined 2,800 chemicals naturally made by plants and identified 20 that could encourage nitrogen-fixing bacteria to form biofilms. These biofilms are sticky coatings that wrap around the bacteria, producing a low-oxygen microenvironment suitable for nitrogenase activity. The team then mapped how plants synthesize these compounds and identified the genes involved.

With this information, they used CRISPR to adjust wheat plants so they generated larger amounts of one compound in particular, a flavone called apigenin. Because the plants produce more apigenin than they need, the surplus is released into the soil. In experiments, this apigenin stimulated soil bacteria to form protective biofilms, enabling nitrogenase to fix nitrogen in a usable form that the wheat could absorb.

Under very low nitrogen fertilizer conditions, the modified wheat also produced higher yields compared to control plants.

Large Economic Gains for Farmers

Farmers in the United States spent nearly $36 billion on fertilizers in 2023, according to estimates from the U.S. Department of Agriculture. Blumwald notes that about 500 million acres in the country are planted with cereals.

"Imagine, if you could save 10% of the amount of fertilizer being used on that land," he pondered. "I'm calculating conservatively: That should be a savings of more than a billion dollars every year."

Other authors include Hiromi Tajima, Akhilesh Yadav, Javier Hidalgo Castellanos, Dawei Yan, Benjamin P. Brookbank and Eiji Nambara.

The University of California has filed a patent application, which is now pending. Bayer Crop Science and the UC Davis Will Lester Endowment provided funding for the work.
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How parakeets make new friends in a surprisingly human way | ScienceDaily
Forming new social connections is not always easy, even for animals known for their intelligence and communication skills. Researchers at the University of Cincinnati discovered that monk parakeets meeting unfamiliar birds tend to "test the waters" before deciding whether a potential partner is safe to approach. Instead of rushing in, the birds move gradually toward newcomers, taking time to observe and adjust before engaging in more daring interactions that could carry a higher risk of injury.


						
The findings appear in the journal Biology Letters.

Why Social Bonds Matter for Parrots

"There can be a lot of benefits to being social, but these friendships have to start somewhere," said Claire O'Connell, the study's lead author and a doctoral student in UC's College of Arts and Sciences.

O'Connell worked with UC Associate Professor Elizabeth Hobson, former UC postdoctoral researcher Annemarie van der Marel, and Princeton University Associate Professor Gerald Carter. She explained that many parrot species develop strong, lasting relationships with one or two partners. These close companions often spend much of their time together, groom each other or even form reproductive partnerships. According to O'Connell, strong bonds like these are often linked to reduced stress and improved reproductive success.

The Risks of Making First Contact

Despite the advantages of close relationships, approaching a stranger can be dangerous. O'Connell noted that birds uninterested in a newcomer's attention may respond aggressively, creating a real possibility of injury.




To better understand how these initial interactions unfold, researchers placed groups of wild-caught monk parakeets together in a spacious flight pen. Some individuals had never encountered each other before. The team recorded when new connections formed by tracking how close the birds allowed each other to come and identifying which pairs engaged in grooming or other friendly behaviors over time.

Tracking Relationship Development

More than 179 relationships were analyzed with computational tools and statistical models. The goal was to determine whether the progression of new social ties matched expectations from earlier work on the idea of testing the waters.

"Capturing the first moments between strangers can be challenging, so we were really excited that our experiments gave us the chance to observe that process up close," O'Connell said.

The data revealed that unfamiliar birds were far more cautious when approaching each other than when interacting with birds they already knew. Over time, however, many of the stranger pairs began sharing space more comfortably and eventually perched together, touched beaks or groomed each other. A few pairs progressed even further, sharing food or mating.

A Pattern Seen in Other Social Species

The results mirrored a 2020 study of vampire bats showing that newcomers also test the waters, slowly progressing from grooming relationships to more substantial food-sharing partnerships with trusted companions.

"What's really fascinating about testing the waters is how intuitive it feels," O'Connell said.

She added that she could relate personally. "I started observing the parakeets shortly before I moved to Cincinnati to start graduate school," she said. "I was excited but also a little nervous about making new friends. At the same time, I was literally watching the parakeets make new friends themselves, although some did better than others. I started realizing there may be something I could learn from the parakeets."
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Scientists may have found the planet that made the Moon | ScienceDaily
    	Reconstructing Theia's makeup: A new study in Science identifies the most likely chemical composition of Theia, the ancient planetary body that collided with early Earth.
    	Clues to its birthplace: Theia's reconstructed composition points to an origin in the inner Solar System and suggests it formed even closer to the Sun than Earth.
    	Moon rocks as evidence: Scientists analyzed lunar samples returned by the Apollo missions, using their precise iron isotope ratios for the first time to trace Theia's origins.

About 4.5 billion years ago, a dramatic event transformed the young Earth when a large protoplanet known as Theia struck our planet. Scientists still cannot fully reconstruct the sequence of the impact or what followed, but the consequences are clear. The collision altered Earth's size, structure, and orbit, and it ultimately led to the creation of the Moon, which has remained our constant companion in space ever since.

This raises several important questions. What kind of object collided with Earth so violently? How massive was Theia, what was it composed of, and from what region of the Solar System did it originate? These questions remain challenging because Theia did not survive the encounter. Even so, chemical clues linked to its existence persist within the modern Earth and Moon. A new study published on November 20, 2025, in Science and conducted by researchers from the Max Planck Institute for Solar System Research (MPS) and the University of Chicago uses these clues to reconstruct Theia's likely composition and identify where it may have formed.
"The composition of a body archives its entire history of formation, including its place of origin." Thorsten Kleine, Director at MPS and co-author of the new study

Isotopes as Records of a Body's Ancient Origins

The proportions of certain metal isotopes provide valuable insight into a body's past. Isotopes are different versions of the same element that vary only in the number of neutrons in the nucleus and therefore in their mass. In the early Solar System, these isotopes were not distributed evenly. Materials near the Sun contained slightly different isotope ratios than those formed farther out. As a result, a body's isotopic makeup preserves information about the original region where its building materials formed.

Tracking Theia's Signature in Earth and Lunar Rocks

In the new study, scientists measured iron isotope ratios in rocks from Earth and the Moon with a level of precision not achieved before. They analyzed 15 samples from Earth and six lunar samples returned by the Apollo missions. The findings were consistent with previous work on chromium, calcium, titanium, and zirconium isotopes: Earth and Moon show no measurable differences in these ratios.




This close match, however, does not directly reveal what Theia was like. Multiple collision models could still produce the same final outcome. In some scenarios, the Moon forms mostly from Theia's material. In others, the early Earth contributes most of the material, or the two bodies mix so thoroughly that their individual signatures cannot be separated.

Reconstructing a Lost Planet from Chemical Evidence

To learn more about Theia, the team treated the Earth-Moon system like a puzzle that could be solved backward. By considering the identical isotopic signatures found in both bodies, they tested combinations of possible Theia compositions, sizes, and early Earth properties that could have produced the final state we observe today.

Their analysis included iron, chromium, molybdenum, and zirconium isotopes. Each element provides information about a different stage in planetary development.

Long before the collision with Theia, the early Earth experienced an internal differentiation process. As Earth's metallic core formed, elements such as iron and molybdenum migrated inward and became concentrated there, leaving the mantle with much lower amounts. The iron now found in Earth's mantle must therefore have arrived after the core formed, possibly delivered by Theia. Elements like zirconium, which remained in the mantle, record the full history of the planet's formation.

Meteorites as Clues to Theia's Birthplace

When the researchers compared all mathematically possible combinations of Theia and early Earth compositions, they found that some outcomes were highly improbable.



"The most convincing scenario is that most of the building blocks of Earth and Theia originated in the inner Solar System. Earth and Theia are likely to have been neighbors." Timo Hopp, MPS scientist and lead author of the new study

The early Earth's makeup can be explained mostly as a mix of known meteorite types. Theia is different. Meteorites originate from specific regions of the Solar System and act as reference points for the materials available during planet formation. In the case of Theia, the data suggest that its composition cannot be fully matched to known meteorite groups. Instead, the results indicate that some of Theia's building material came from even closer to the Sun than Earth's own source region. According to the team's calculations, Theia most likely formed interior to Earth's orbit before the two bodies eventually collided.
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A tiny enzyme may hold the key to safer pain relief | ScienceDaily
Researchers at Tulane University, working with teams from eight additional institutions, have identified a previously unknown way that nerve cells send messages. This discovery could change how scientists understand pain and may guide the development of safer and more effective treatments.


						
The work was co-led by Matthew Dalva, director of the Tulane Brain Institute and professor of cell and molecular biology in the School of Science and Engineering, together with Ted Price at the University of Texas at Dallas. Their study shows that neurons can release an enzyme outside the cell that activates pain signals following an injury. The findings, reported in Science, also shed new light on how brain cells strengthen their connections during learning and memory.

External Enzyme Linked to Pain Activation

"This finding changes our fundamental understanding of how neurons communicate," Dalva said. "We've discovered that an enzyme released by neurons can modify proteins on the outside of other cells to turn on pain signaling -- without affecting normal movement or sensation."

The researchers identified this enzyme as vertebrate lonesome kinase (VLK). They found that neurons use VLK to communicate in the space surrounding the cells, where it alters nearby proteins in ways that can influence how signals travel between nerve cells.

VLK's Role in Cell Signaling and Drug Development

"This is one of the first demonstrations that phosphorylation can control how cells interact in the extracellular space," Dalva said. "It opens up an entirely new way of thinking about how to influence cell behavior and potentially a simpler way to design drugs that act from the outside rather than having to penetrate the cell."

The team discovered that active neurons release VLK, which increases the activity of a receptor involved in pain, learning and memory. When researchers removed VLK from pain-sensing neurons in mice, the animals did not experience normal post-surgical pain, yet their movement and sensory abilities remained intact. When VLK levels were increased, pain responses intensified.




Implications for Pain, Learning and Neural Plasticity

"This study gets to the core of how synaptic plasticity works -- how connections between neurons evolve," said Price, director of the Center for Advanced Pain Studies, professor of neuroscience at the University of Texas at Dallas' School of Behavioral and Brain Sciences and a co-corresponding author of the study. "It has very broad implications for neuroscience, especially in understanding how pain and learning share similar molecular mechanisms."

Dalva noted that the results point toward a safer strategy for altering pain pathways by focusing on enzymes such as VLK instead of blocking NMDA receptors. NMDA receptors help regulate communication between neurons but can cause significant side effects when disrupted.

Pathway May Simplify Future Drug Design

The findings also offer one of the first examples of how to influence interactions between proteins on the cell surface without entering the cell itself. Dalva said this could make drug development easier and reduce unintended effects, since the therapeutic agent would work outside the cell.

Next steps include determining whether this mechanism affects only a small set of proteins or represents a wider biological process that has gone largely unnoticed. If it proves to be widespread, it may reshape treatment strategies for neurological and other diseases.




Large Collaborative Effort

The research was carried out in partnership with colleagues at The University of Texas Health Science Center at San Antonio, The University of Texas MD Anderson Cancer Center, the University of Houston, Princeton University, the University of Wisconsin-Madison, New York University Grossman School of Medicine and Thomas Jefferson University.

"Our findings were only possible through this kind of collaboration," Dalva said. "By combining Tulane's expertise in synaptic biology with the strengths of our partners, we were able to reveal a mechanism that has implications not just for pain, but for learning and memory across species."

The project was supported by grants from the National Institute of Neurological Disorders and Stroke, the National Institute on Drug Abuse and the National Center for Research Resources, all part of the National Institutes of Health. Co-first authors include Dr. Sravya Kolluru, Dr. Praveen Chander and Dr. Kristina Washburn, all members of The Dalva Lab at Tulane.
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Scientists capture stunning real-time images of DNA damage and repair | ScienceDaily
Cancer biology, drug safety studies and aging research may all benefit from a fluorescent sensor created at Utrecht University. The new technology gives scientists the ability to watch DNA damage and repair unfold inside living cells in real time. This development, described in Nature Communications, enables types of experiments that were not previously possible.


						
DNA in our cells faces continual harm from sunlight, chemicals, radiation and even the normal processes that keep the body functioning. Most of this damage is corrected very quickly. When these repairs fail, the resulting errors can play a role in aging, cancer and several other diseases.

For years, researchers struggled to directly observe these repair events as they occurred. Many traditional approaches required killing and preserving cells at different time points, producing only isolated snapshots instead of a continuous view.

A New DNA Damage Sensor for Living Cells

Scientists at Utrecht University have now introduced a sensor that changes this situation. Their tool allows researchers to watch damage appear and fade inside living cells and also inside living organisms. According to the study published in Nature Communications, this capability opens the way to experiments that were previously out of reach.

Lead researcher Tuncay Baubec describes the approach as a method for looking inside a cell "without disrupting the cell." He notes that common tools such as antibodies and nanobodies often bind too tightly to DNA, which can interfere with the cell's own repair systems.

"Our sensor is different," he says. "It's built from parts taken from a natural protein that the cell already uses. It goes on and off the damage site by itself, so what we see is the genuine behavior of the cell."

How the Fluorescent Sensor Works




The system relies on a fluorescent tag attached to a small domain taken from one of the cell's own proteins. This domain briefly recognizes a marker that appears only on damaged DNA. Because the interaction is gentle and reversible, the sensor highlights the affected region while leaving the cell's repair work untouched.

Biologist Richard Cardoso Da Silva, who helped design and evaluate the tool, recalls the moment he recognized its potential. "I was testing some drugs and saw the sensor lighting up exactly where commercial antibodies did," he says. "That was the moment I thought: this is going to work."

A Continuous View of DNA Repair

The contrast with older methods is striking. Instead of running many separate experiments to capture different moments, researchers can now watch the entire repair sequence as a single continuous movie. They can track when the damage appears, observe how rapidly repair proteins arrive and see when the cell resolves the issue. "You get more data, higher resolution and, importantly, a more realistic picture of what actually happens inside a living cell," says Cardoso Da Silva.

The research team also tested the sensor outside the lab dish. Collaborators at Utrecht University used the tool in the worm C. elegans, a widely used model organism. The sensor performed equally well and revealed programmed DNA breaks that occur during the worm's development. For Baubec, this demonstration was essential. "It showed that the tool is not only for cells in the lab. It can be used as well in real living organisms."

The potential applications extend beyond watching repair occur. The sensor's protein domain can be connected to other molecular components, allowing scientists to map the locations of DNA damage across the genome or determine which proteins gather around a damaged region. Researchers can also reposition damaged DNA inside the nucleus to test how its location influences repair. "Depending on your creativity and your question, you can use this tool in many ways," says Cardoso Da Silva.




Better Tools for Medical and Drug Research

Although the sensor is not a treatment, it could significantly improve medical research. Many cancer therapies work by inflicting deliberate DNA damage on tumor cells, and early drug development often requires precise measurements of how much damage a compound creates.

"Right now, clinical researchers often use antibodies to assess this," Baubec says. "Our tool could make these tests cheaper, faster and more accurate." The team also sees potential uses in clinical settings, such as studying natural aging or detecting exposure to radiation or other mutagenic factors.

The innovation is already attracting interest. Several laboratories contacted the team before publication, eager to use the sensor in their own repair studies. To support this demand, the researchers have made the tool available without restrictions. Baubec notes, "Everything is online. Scientists can use it immediately."
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Boosting one protein helps the brain protect itself from Alzheimer's | ScienceDaily
Researchers at Baylor College of Medicine have identified a natural process in the brain that can remove existing amyloid plaques in mouse models of Alzheimer's disease while also helping preserve memory and thinking ability. This process relies on astrocytes, star shaped support cells, which can be guided to clear out the toxic plaque buildup commonly seen in Alzheimer's. When the team increased the amount of Sox9, a protein that influences many astrocyte functions during aging, the cells became more effective at removing amyloid deposits. The findings, reported in Nature Neuroscience, suggest that strengthening astrocyte activity could one day help slow cognitive decline linked to neurodegenerative disorders.


						
"Astrocytes perform diverse tasks that are essential for normal brain function, including facilitating brain communications and memory storage. As the brain ages, astrocytes show profound functional alterations; however, the role these alterations play in aging and neurodegeneration is not yet understood," said first author Dr. Dong-Joo Choi, who conducted this work while at the Center for Cell and Gene Therapy and the Department of Neurosurgery at Baylor. Choi is now an assistant professor at the Center for Neuroimmunology and Glial Biology, Institute of Molecular Medicine at the University of Texas Health Science Center at Houston.

Focusing on Sox9 as a Key Regulator

For this project, the investigators set out to understand how astrocytes change with age and how those changes relate to Alzheimer's disease. Their attention centered on Sox9, a protein that influences a wide network of genes involved in astrocyte aging.

"We manipulated the expression of the Sox9 gene to assess its role in maintaining astrocyte function in the aging brain and in Alzheimer's disease models," explained corresponding author Dr. Benjamin Deneen, professor and Dr. Russell J. and Marian K. Blattner Chair in the Department of Neurosurgery, director of the Center for Cancer Neuroscience, member of the Dan L Duncan Comprehensive Cancer Center at Baylor and principal investigator at the Jan and Dan Duncan Neurological Research Institute at Texas Children's Hospital.

Testing the Approach in Symptomatic Alzheimer's Models

"An important point of our experimental design is that we worked with mouse models of Alzheimer's disease that had already developed cognitive impairment, such as memory deficits, and had amyloid plaques in the brain," Choi said. "We believe these models are more relevant to what we see in many patients with Alzheimer's disease symptoms than other models in which these types of experiments are conducted before the plaques form."

In these models, the researchers either increased or removed Sox9 and then monitored each mouse's cognitive performance for six months. During this period, the animals were tested on their ability to recognize familiar objects and locations. After the behavioral studies were completed, the team examined the brains to measure plaque accumulation.




Higher Sox9 Levels Improve Plaque Removal and Memory

The results showed a clear difference. Lowering Sox9 led to faster plaque buildup, reduced structural complexity in astrocytes and diminished plaque clearing. Raising Sox9 had the opposite effect, increasing the cells' activity, supporting plaque removal and preserving cognitive performance. The protective benefits suggested that strong astrocyte engagement may help slow the cognitive decline associated with neurodegenerative disease.

"We found that increasing Sox9 expression triggered astrocytes to ingest more amyloid plaques, clearing them from the brain like a vacuum cleaner," Deneen said. "Most current treatments focus on neurons or try to prevent the formation of amyloid plaques. This study suggests that enhancing astrocytes' natural ability to clean up could be just as important."

Future Potential and Ongoing Research Needs

Choi, Deneen and their colleagues note that additional research is needed to understand how Sox9 behaves in the human brain across time. Still, these results point toward the possibility of developing therapies that harness astrocytes' natural cleaning abilities to combat neurodegenerative disorders.

Sanjana Murali, Wookbong Kwon, Junsung Woo, Eun-Ah Christine Song, Yeunjung Ko, Debo Sardar, Brittney Lozzi, Yi-Ting Cheng, Michael R. Williamson, Teng-Wei Huang, Kaitlyn Sanchez and Joanna Jankowsky, all at Baylor College of Medicine, also contributed to this work.

This research was supported by National Institutes of Health grants (R35-NS132230, R01-AG071687, R01-CA284455, K01-AG083128, R56-MH133822). Additional funding came from the David and Eula Wintermann Foundation, the Eunice Kennedy Shriver National Institute of Child Health & Human Development of the National Institutes of Health under Award Number P50HD103555 and from shared resources provided by Houston Methodist and Baylor College of Medicine.
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Solar Superstorm Gannon crushed Earth's plasmasphere to a record low | ScienceDaily
A geomagnetic superstorm is one of the most extreme forms of space weather, created when the Sun sends enormous bursts of energy and charged particles toward Earth. These powerful events rarely occur, typically appearing only once every 20-25 years. On May 10-11, 2024, Earth was hit by the strongest event of this kind in more than two decades, known as the Gannon storm or Mother's Day storm.


						
A research effort led by Dr. Atsuki Shinbori of Nagoya University's Institute for Space-Earth Environmental Research gathered direct observations during the storm and produced the first detailed view of how such an event squeezes Earth's plasmasphere (a protective region of charged particles surrounding the planet). The results, published in Earth, Planets and Space, show how both the plasmasphere and the ionosphere respond during intense solar disturbances and offer insight that can improve predictions of satellite disruptions, GPS problems, and communication issues caused by extreme space weather.

Arase Satellite Captures a Rare Plasmasphere Collapse

Launched by the Japan Aerospace Exploration Agency (JAXA) in 2016, the Arase satellite travels through Earth's plasmasphere and measures plasma waves and magnetic fields. During the May 2024 superstorm, it happened to be in an ideal position to record the severe compression of the plasmasphere and the long, slow recovery that followed. This marked the first time scientists had continuous, direct data showing the plasmasphere contracting to such a low altitude during a superstorm.

"We tracked changes in the plasmasphere using the Arase satellite and used ground-based GPS receivers to monitor the ionosphere -- the source of charged particles that refill the plasmasphere. Monitoring both layers showed us how dramatically the plasmasphere contracted and why recovery took so long," Dr. Shinbori explained.

Superstorm Pushes Plasmasphere to Record-Low Altitudes

The plasmasphere works with Earth's magnetic field to help block harmful charged particles from the Sun and deep space, offering natural protection for satellites and other technology. Under normal conditions, this region stretches far from Earth, but the May storm forced its outer edge inward from about 44,000 km above the surface to only 9,600 km.




The storm formed after several major eruptions on the Sun released billions of tons of charged particles toward Earth. Within just nine hours, the plasmasphere was compressed to roughly one-fifth of its usual size. Its recovery was unusually slow, requiring more than four days to refill, which is the longest recovery time recorded since Arase began monitoring the region in 2017.

"We found that the storm first caused intense heating near the poles, but later this led to a big drop in charged particles across the ionosphere, which slowed recovery. This prolonged disruption can affect GPS accuracy, interfere with satellite operations, and complicate space weather forecasting," Dr. Shinbori noted.

Superstorm Pushes Auroras Farther Toward the Equator

During the peak of the storm, the Sun's activity compressed Earth's magnetic field so strongly that charged particles were able to travel much farther along magnetic field lines toward the equator. As a result, vivid auroras appeared in places that rarely experience them.

Auroras normally occur near the poles because Earth's magnetic field channels solar particles into the atmosphere there. This storm was powerful enough to shift the auroral zone far beyond its usual location near the Arctic and Antarctic circles, producing displays in mid-latitude regions such as Japan, Mexico, and southern Europe -- areas where auroras are seldom seen. Stronger geomagnetic storms allow the lights to reach increasingly equatorial regions.

Negative Storms Slow the Plasmasphere's Return to Normal

About an hour after the superstorm arrived, charged particles surged through Earth's upper atmosphere at high latitudes and flowed toward the polar cap. As the storm weakened, the plasmasphere began to replenish with particles supplied by the ionosphere.




This refill process usually takes only a day or two, but in this case the recovery stretched out to four days because of a phenomenon known as a negative storm. In a negative storm, particle levels in the ionosphere drop sharply over large areas when intense heating alters atmospheric chemistry. This reduces oxygen ions that help create hydrogen particles needed to restore the plasmasphere. Negative storms are invisible and can only be detected using satellites.

"The negative storm slowed recovery by altering atmospheric chemistry and cutting off the supply of particles to the plasmasphere. This link between negative storms and delayed recovery had never been clearly observed before," Dr. Shinbori said.

Why These Findings Matter for Space Weather and Technology

These results provide a clearer understanding of how the plasmasphere changes during a severe solar storm and how energy moves through this region of space. Several satellites experienced electrical problems or stopped transmitting data during the event, GPS signals became less accurate, and radio communications were disrupted. Knowing how long Earth's plasma layer takes to recover from such disturbances is essential for predicting future space weather and for protecting the technology that relies on stable conditions in near-Earth space.
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Scientists reveal how baby turtles navigate thousands of miles with a hidden magnetic sense | ScienceDaily
Loggerhead turtles are equipped with two different abilities for sensing the Earth's magnetic field, yet scientists had not determined which one they rely on to interpret the magnetic map they inherit at birth. New findings from researchers at the University of North Carolina at Chapel Hill, published in Journal of Experimental Biology, show that hatchlings use their ability to feel magnetic forces to determine their position along their long migration routes.


						
As soon as they leave the beach where they hatch, young loggerheads begin journeys that span thousands of kilometers and can continue for decades. Even at this early stage of life, they are not traveling blindly. Hatchlings come equipped with a magnetic compass that helps them maintain direction, and a magnetic map that provides location information essential for successful navigation.

Two Ways Animals Detect Earth's Magnetism

Scientists understand that animals can sense magnetic fields in two general ways. One possibility involves light-sensitive molecules that respond to magnetic conditions and could allow the animal to see magnetic patterns. The other involves small magnetite crystals within the body that shift in response to magnetic forces, which would allow the animal to feel the field. Until recently, it remained unclear which of these two systems allows loggerhead hatchlings to determine where they are in the vast ocean, and the research team set out to investigate.

Earlier work by Kayla Goforth, Catherine Lohmann, Ken Lohmann and their colleagues showed that hatchling loggerheads can learn to associate a specific magnetic field with the arrival of food. Instead of producing a reflex like Pavlov's dogs, the turtles respond with an energetic "dance." They raise part of their bodies above the water, open their mouths and move their front flippers in an excited pattern.

By feeding the hatchlings while placing them in a particular magnetic field, the researchers trained them to perform this dance whenever they later encountered that same magnetic signature.

Using Magnetic Pulses to Test Turtle Senses

"They are very food motivated and eager to dance when they think there is a possibility of being fed," says Alayna Mackiewicz of the University of North Carolina at Chapel Hill.




The research team realized that this trained behavior could help determine which magnetic sense the turtles were using. They exposed the hatchlings to a strong magnetic pulse, which temporarily interfered with the turtles' ability to feel magnetic forces. If the turtles stopped dancing afterward, it would indicate that they normally use a touch-based magnetic sense. If they continued dancing, it would suggest they rely on a different type of magnetic detection.

Training the turtles required patience. "It's really fun but takes up quite a bit of time," says Mackiewicz, who, along with Dana Lim (University of North Carolina at Chapel Hill), spent 2 months feeding 8 newly hatched loggerheads while exposing them to the magnetic field found around the Turks and Caicos islands. This ensured the turtles would learn to dance when they later encountered that same field. They also trained another group of hatchlings to recognise the magnetic field near Haiti.

Each turtle was then placed in a large metal coil that emitted a strong magnetic pulse designed to temporarily disrupt its ability to feel magnetic forces. Afterward, the researchers moved the hatchlings into the magnetic field they had been trained to recognize to see whether they would dance.

Evidence That Hatchlings Rely on Magnetic Touch

After exposure to the pulse, the hatchlings danced less often, providing evidence that they use a feel-based magnetic sense to determine their location on their inherited map rather than relying on vision.

The researchers note that hatchlings may use additional cues to understand where they are in the ocean, but the ability to feel the Earth's magnetic field clearly plays a central role.

The young turtles are also known to use another magnetic sense that may allow them to see magnetic fields, which helps them determine direction. Taken together, the two abilities complement each other and help hatchlings understand both where they are and which way they should travel during their remarkable migration.
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        Study finds untreated sleep apnea doubles Parkinson's risk
        A massive veteran study found a strong connection between untreated sleep apnea and a higher chance of Parkinson's. CPAP users had much lower odds of developing the condition. Researchers believe that repeated dips in oxygen during sleep may strain neurons over time. The results suggest that better sleep might help protect the brain.

      

      
        A common nutrient deficiency may be silently harming young brains
        Scientists studying young adults with obesity discovered early indicators of brain stress that resemble patterns seen in cognitive impairment. The group showed higher inflammation, signs of liver strain and elevated neurofilament light chain, a marker of neuron injury. Low choline levels appeared closely tied to these changes. The results hint that early metabolic disruptions may quietly influence the brain long before symptoms emerge.

      

      
        New evidence shows the Maya collapse was more than just drought
        Researchers studying Classic Maya cities discovered that urban growth was driven by a blend of climate downturns, conflict, and powerful economies of scale in agriculture. These forces made crowded, costly city life worthwhile for rural farmers. But when conditions improved in the countryside, people abandoned cities for more autonomy and better living environments. The story turns out to be far more complex than drought alone.

      

      
        New study shows rheumatoid arthritis begins long before symptoms
        Rheumatoid arthritis begins years before pain ever appears, and scientists have now mapped the hidden immune battle that unfolds long before symptoms. By studying people with RA-linked antibodies over seven years, researchers discovered sweeping inflammation, malfunctioning immune cells, and even epigenetic reprogramming in cells that had never encountered a threat. These changes show that the body is preparing for autoimmune attack long before joints become damaged.

      

      
        Half of heart attacks strike people told they're low risk
        The study reveals that widely used heart-attack risk calculators fail to flag nearly half of those who will soon experience a cardiac event. Even the newer PREVENT model misclassifies many patients as low-risk. Since most people develop symptoms only within 48 hours of their heart attack, current screening offers little time for intervention. Researchers say earlier detection with imaging could dramatically improve prevention.

      

      
        Your body may already have a molecule that helps fight Alzheimer's
        Spermine, a small but powerful molecule in the body, helps neutralize harmful protein accumulations linked to Alzheimer's and Parkinson's. It encourages these misfolded proteins to gather into manageable clumps that cells can more efficiently dispose of through autophagy. Experiments in nematodes show that spermine also enhances longevity and cellular energy production. These insights open the door to targeted therapies powered by polyamines and advanced AI-driven molecular design.

      

      
        Nanoflowers supercharge stem cells to recharge aging cells
        Texas A&amp;M researchers found a way to make stem cells produce double the normal number of mitochondria using nanoflower particles. These energized stem cells then transfer their surplus "power packs" to weakened cells, reviving their energy production and resilience. The method bypasses many limitations of current mitochondrial therapies and could offer long-lasting effects. It may open the door to treatments for aging tissues and multiple degenerative diseases.

      

      
        Stanford's new cell therapy cures type 1 diabetes in mice
        Researchers at Stanford found a way to cure or prevent Type 1 diabetes in mice using a combined blood stem cell and islet cell transplant. The procedure creates a hybrid immune system that stops autoimmune attacks and eliminates the need for immune-suppressing drugs. The method uses tools already common in clinical practice, putting human trials within reach. Scientists think the same strategy could transform treatments for autoimmune conditions and organ transplantation.

      

      
        A hidden brain energy signal drives depression and anxiety
        Scientists discovered that lowered brain energy signaling in the hippocampus can lead to both depression- and anxiety-like behaviors in mice. Stress reduced ATP, a molecule important for cell energy and communication. Altering a protein called connexin 43, which helps release ATP, caused similar symptoms even without stress. Restoring this protein improved mood-related behavior.

      

      
        The body trait that helps keep your brain young
        Scientists discovered that more muscle and less hidden abdominal fat are linked to a younger biological brain age. Deep visceral fat appeared to accelerate brain aging, while muscle mass offered a protective effect.

      

      
        This tiny microbe may be the key to fighting forever chemicals
        A photosynthetic bacterium shows a surprising ability to absorb persistent PFAS chemicals, offering a glimpse into biological tools that might one day tackle toxic contamination. Researchers are now exploring genetic and synthetic biology approaches to enhance these early signs of PFAS-handling potential.

      

      
        This smart catalyst cracks a challenge that stumped chemists for decades
        Using a smart computational search, scientists discovered a catalyst ingredient that finally makes tough alkyl ketones behave the way chemists want. The reaction now runs cleanly and reliably, opening the door to faster and easier molecule-building.

      

      
        Archaeologists uncover a 2,000-year-old crop in the Canary Islands
        Scientists decoded DNA from millennia-old lentils preserved in volcanic rock silos on Gran Canaria. The findings show that today's Canary Island lentils largely descend from varieties brought from North Africa around the 200s. These crops survived cultural upheavals because they were so well-suited to the islands' harsh climate. Their long-standing resilience could make them valuable for future agriculture.

      

      
        Scientists discover a hidden deep sea hotspot bursting with life
        Beneath the waters off Papua New Guinea lies an extraordinary deep-sea environment where scorching hydrothermal vents and cool methane seeps coexist side by side -- a pairing never before seen. This unusual chemistry fuels a vibrant oasis teeming with mussels, tube worms, shrimp, and even purple sea cucumbers, many of which may be unknown to science. The rocks themselves shimmer with traces of gold, silver, and other metals deposited by past volcanic activity.

      

      
        Century-old cosmic ray mystery is close to being solved
        Michigan State University astrophysicists are closing in on one of space science's biggest mysteries: where the galaxy's most energetic particles come from. Their studies uncovered a pulsar wind nebula behind a mysterious LHAASO signal and set important X-ray constraints on other potential sources.

      

      
        New Mars images reveal hidden traces of a recent ice age
        Mars's Coloe Fossae reveals a landscape shaped by ancient ice ages, with deep valleys, cratered terrain, and frozen debris flows preserved from a time when the planet's climate dramatically shifted.

      

      
        Giant hidden heat blob slowly travels beneath the U.S.
        An immense pocket of hot rock deep beneath the Appalachians may be a wandering relic of the breakup between Greenland and North America 80 million years ago. Researchers suggest this slow-moving "mantle wave" drifted over 1,800 km to reach its current position, gradually reshaping the continent from below and even helping prop up the Appalachian Mountains long after tectonic activity at the surface ceased.

      

      
        A global shipping detour just revealed a hidden climate twist
        Rerouted shipping during Red Sea conflicts accidentally created a massive real-world experiment, letting scientists study how new low-sulfur marine fuels affect cloud formation. The sudden surge of ships around the Cape of Good Hope revealed that cleaner fuels dramatically weaken the ability of ship emissions to seed bright, reflective clouds--cutting this cloud-boosting effect by about two-thirds.

      

      
        How personalized algorithms trick your brain into wrong answers
        Personalized algorithms may quietly sabotage how people learn, nudging them into narrow tunnels of information even when they start with zero prior knowledge. In the study, participants using algorithm-curated clues explored less, absorbed a distorted version of the truth, and became oddly confident in their wrong conclusions. The research suggests that this kind of digital steering doesn't just shape opinions--it can reshape the very foundation of what someone believes they understand.

      

      
        Tiny Yellowstone quakes ignite a surge of hidden life underground
        Researchers studying Yellowstone's depths discovered that small earthquakes can recharge underground microbial life. The quakes exposed new rock and fluids, creating bursts of chemical energy that microbes can use. Both the water chemistry and the microbial communities shifted dramatically in response. This dynamic may help explain how life survives in deep, dark environments.

      

      
        This glowing particle in a laser trap may reveal how lightning begins
        Using a precisely aligned pair of laser beams, scientists can now hold a single aerosol particle in place and monitor how it charges up. The particle's glow signals each step in its changing electrical state, revealing how electrons are kicked away and how the particle sometimes releases sudden bursts of charge. These behaviors mirror what may be happening inside storm clouds. The technique could help explain how lightning gets its initial spark.

      

      
        This tiny plant survived the vacuum of space and still grows
        Moss spores survived an extended stay on the outside of the ISS and remained capable of germinating once back on Earth. Their resilience to vacuum, extreme temperatures, and UV radiation surprised the researchers who expected them to perish. The spores' natural protective coat likely played a key role in shielding them. The study hints at the potential for simple plants to support agriculture beyond our planet.

      

      
        A surprising new method finally makes teflon recyclable
        Researchers have discovered a low-energy way to recycle Teflon(r) by using mechanical motion and sodium metal. The process turns the notoriously durable plastic into sodium fluoride that can be reused directly in chemical manufacturing. This creates a potential circular economy for fluorine and reduces environmental harm from PFAS-related waste.

      

      
        Stunning new 3D images reveal yellow fever's hidden structure
        University of Queensland researchers visualized yellow fever virus particles at near-atomic detail, uncovering major structural differences between vaccine and virulent strains. The insights could lead to better vaccines and treatments for yellow fever and related mosquito-borne viruses.

      

      
        Scientists uncover a hidden power in a common metal
        Researchers developed a powerful new manganese complex that could revolutionize light-driven chemical reactions. It absorbs light extremely efficiently, has a uniquely long excited-state lifetime, and is far easier to synthesize than previous manganese systems. The team confirmed it successfully transfers electrons as intended. This breakthrough could enable large-scale, sustainable photochemical applications.

      

      
        Tiny bee with devil horns discovered in Western Australia
        A horned native bee dubbed Megachile lucifer has been discovered in Western Australia's Goldfields. Identified while surveying a rare wildflower, the species stood out with its unusual "devilish" facial horns. DNA testing confirmed it was previously unknown. The find exposes major gaps in bee surveying, especially in areas under pressure from mining.

      

      
        Scientists find a hidden weak spot that may trigger Alzheimer's
        Scientists have found that a mutation tied to Alzheimer's disrupts the production and quality of exosomes--tiny cell-made communication packets. Cells with the defective SORLA protein generate fewer exosomes and ones far less able to support nearby brain cells. This weakness may be a key driver of Alzheimer's development. The research points to new treatment strategies that enhance or restore exosome function.

      

      
        Cocoa and tea may protect your heart from the hidden damage of sitting
        Scientists found that high-flavanol foods can prevent the decline in blood vessel function that occurs after prolonged sitting. Even physically fit men weren't protected unless they had consumed flavanols beforehand. A cocoa drink rich in these compounds kept arteries functioning normally. Everyday foods like berries, apples, tea, and certain cocoa products could offer a simple way to protect long-term vascular health.

      

      
        Scientists reveal a hidden alarm system inside your cells
        Ribosomes don't just make proteins--they can sense when something's wrong. When they collide, they send out stress signals that activate a molecule called ZAK. Researchers uncovered how ZAK recognizes these collisions and turns them into protective responses. The discovery shows how cells quickly spot trouble.

      

      
        Scientists find hidden switch that lets tumors shapeshift and evade treatment
        Scientists are uncovering what makes some carcinomas so resistant: their ability to change identity. Two new studies reveal crucial proteins and structures that could become targets for future therapies. These discoveries deepen understanding of how tumors reprogram themselves and point toward highly specific treatments. The work raises hopes for safer, more selective cancer drugs.

      

      
        Immune cells use a surprising trick to heal muscle faster
        A research team has found that specific immune cells can connect with muscle fibers in a lightning-fast, neuron-like way to promote healing. These cells deliver quick pulses of calcium, triggering repair within seconds. The mechanism works in both injury and disease models. The discovery could inspire new treatments for muscle recovery and degeneration.

      

      
        Global surge in ultra-processed foods sparks urgent health warning
        Ultra-processed foods are rapidly becoming a global dietary staple, and new research links them to worsening health outcomes around the world. Scientists say only bold, coordinated policy action can counter corporate influence and shift food systems toward healthier options.

      

      
        New obesity discovery rewrites decades of fat metabolism science
        Researchers have uncovered a surprising new role for the HSL protein: beyond breaking down fat, it also works inside the nucleus of fat cells to keep them functioning properly. When HSL is missing, fat tissue doesn't expand as expected-- instead, it shrinks, leading to lipodystrophy. This unexpected discovery helps explain why both obesity and fat-loss disorders share similar health risks, and it opens up fresh paths for understanding metabolic diseases at a time when obesity affects billions worl...

      

      
        Your brain shows damage before your blood pressure even rises
        Hypertension begins harming the brain surprisingly early, even before measurable blood pressure increases. Key cells related to blood vessels, signaling, and myelin maintenance begin aging prematurely and malfunctioning. These disruptions resemble early patterns seen in cognitive decline and Alzheimer's. Encouragingly, losartan reversed some of this early damage in mice.

      

      
        One protein may hold the key to fixing leukemia treatment failure
        Scientists have uncovered how leukemia cells manage to escape one of the most commonly used treatments. Over time, these cancer cells subtly change the shape of their mitochondria to avoid dying when the drug tries to kill them. By identifying the protein that controls this shape-shifting, researchers were able to block it in mice, making the treatment powerful again and dramatically extending survival.

      

      
        A mysterious metal find in Sweden is rewriting Iron Age history
        A Swedish plano-convex ingot once thought to be from the Bronze Age was revealed through chemical and isotopic testing to belong to the Iron Age. Its composition closely matches Iron Age finds from Poland, leading researchers to uncover new evidence of long-distance connections across the Baltic. The study highlights how collaboration and scientific analysis can transform isolated artifacts into clues about ancient trade and networking.

      

      
        Record sargassum piles trap sea turtle hatchlings on Florida beaches
        Sargassum seaweed is creating major new obstacles for sea turtle hatchlings, drastically slowing their crawl to the ocean and increasing their risk from predators and heat. Despite the physical challenge, their energy stores stay stable, suggesting the real danger lies in the delay itself.

      

      
        What 96,000 adults taught scientists about preventing constipation
        A massive long-term study shows that Mediterranean and plant-based diets can help prevent chronic constipation in aging adults. Surprisingly, the benefits weren't explained by fiber alone. Western and inflammatory diets raised constipation risk, while low-carb diets showed minimal impact. The research underscores how diet quality influences gut health well beyond traditional advice.

      

      
        CRISPR wheat that makes its own fertilizer
        UC Davis researchers engineered wheat that encourages soil bacteria to convert atmospheric nitrogen into plant-usable fertilizer. By boosting a natural compound in the plant, the wheat triggers bacteria to form biofilms that enable nitrogen fixation. This breakthrough could cut fertilizer use, reduce pollution, and increase yields. It also offers huge potential savings for farmers worldwide.

      

      
        How parakeets make new friends in a surprisingly human way
        Monk parakeets ease into new friendships, slowly approaching strangers to avoid aggressive encounters. Researchers watched how birds shared space, groomed each other, and escalated to deeper social bonds over time. The results show a clear pattern of cautious exploration echoing similar studies in other animals. Even for birds, making a friend can be a delicate dance.

      

      
        Scientists may have found the planet that made the Moon
        About 4.5 billion years ago, a colossal impact between the young Earth and a mysterious planetary body called Theia changed everything--reshaping Earth, forming the Moon, and scattering clues across space rocks. By examining subtle isotopic fingerprints in Earth and Moon samples, scientists have reconstructed Theia's possible composition and birthplace.

      

      
        A tiny enzyme may hold the key to safer pain relief
        Researchers have uncovered a surprising way the brain switches pain on, revealing that neurons can release an enzyme outside the cell that activates pain signals without disrupting normal movement or sensation. This enzyme, called VLK, modifies nearby proteins in a way that intensifies pain and strengthens connections tied to learning and memory. Removing VLK in mice dramatically reduced post-surgery pain while leaving normal function untouched, offering a promising path toward safer, more target...

      

      
        Scientists capture stunning real-time images of DNA damage and repair
        Scientists have created a live-cell DNA sensor that reveals how damage appears and disappears inside living cells, capturing the entire repair sequence as it unfolds. Instead of freezing cells at different points, researchers can now watch damage flare up, track repair proteins rushing to the site, and see the moment the DNA is restored. Built from a natural protein that binds gently and briefly to damaged DNA, the sensor offers a true-to-life view of the cell's internal emergency response.

      

      
        Boosting one protein helps the brain protect itself from Alzheimer's
        Researchers discovered that raising the protein Sox9 can help the brain's astrocytes clear out toxic plaque buildup linked to Alzheimer's. In mouse models that already showed memory problems, activating these cells improved cognitive performance. The treatment also reduced plaque levels over time. The work points toward a natural, cell-based way to slow Alzheimer's decline.

      

      
        Solar Superstorm Gannon crushed Earth's plasmasphere to a record low
        A massive solar storm in May 2024 gave scientists an unprecedented look at how Earth's protective plasma layer collapses under intense space weather. With the Arase satellite in a perfect observing position, researchers watched the plasmasphere shrink to a fraction of its usual size and take days to rebuild. The event pushed auroras far beyond their normal boundaries and revealed that a rare "negative storm" in the ionosphere dramatically slowed the atmosphere's ability to recover. These observat...

      

      
        Scientists reveal how baby turtles navigate thousands of miles with a hidden magnetic sense
        Researchers taught young loggerhead turtles to associate certain magnetic fields with feeding, prompting a distinctive dance when they recognized the signal. After a magnetic pulse briefly disrupted their ability to feel magnetic forces, the turtles no longer performed the dance. This showed that hatchlings use a touch-based magnetic sense to determine their location. The discovery clarifies how these animals find their way across vast ocean routes.

      

      
        Scholars say most of what we believe about Vikings is wrong
        Ideas about Vikings and Norse mythology come mostly from much later medieval sources, leaving plenty of room for reinterpretation. Over centuries, writers, politicians, and artists reshaped these stories to reflect their own worldviews, from romantic heroism to dangerous nationalist myths. Pop culture and neo-paganism continue to amplify selective versions of this past. Scholars today are unraveling how these shifting visions emerged and how they influence identity and culture.

      

      
        Nearby super-Earth emerges as a top target in the search for life
        Researchers have pinpointed a super-Earth in the habitable zone of a nearby M-dwarf star only 18 light-years away. Sophisticated instruments detected the planet's gentle tug on its star, hinting at a rocky world that could hold liquid water. Future mega-telescopes may be able to directly image it--something impossible today.

      

      
        Hidden high-energy water reveals a new molecular force
        Water trapped inside tiny molecular cavities behaves in a surprisingly energetic way, pushing outward like people crammed in an elevator. When a new molecule enters these narrow spaces, the confined water forces its way out--boosting the strength of the molecular bond that forms in its place. Researchers from KIT and Constructor University have now proven this effect both experimentally and theoretically, showing that these "highly energetic" water molecules can dramatically influence how other mo...

      

      
        Hidden microglia switch helps protect the brain from Alzheimer's
        Scientists discovered that lowering a specific molecule helps microglia switch into a protective state that quiets brain inflammation in Alzheimer's. A small group of these cells seems to have an outsized ability to keep the brain healthier. When a key signal is removed from them, Alzheimer's symptoms worsen. This pathway may help explain why some people naturally have reduced Alzheimer's risk.
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Study finds untreated sleep apnea doubles Parkinson's risk | ScienceDaily
New findings indicate that people who do not treat obstructive sleep apnea face a greater likelihood of developing Parkinson's disease. Using continuous positive airway pressure, or CPAP, can help lower that risk by improving sleep quality and maintaining steady airflow throughout the night.


						
The study was published on November 24 in JAMA Neurology and analyzed electronic health records from more than 11 million U.S. military veterans who received care through the Department of Veterans Affairs between 1999 and 2022.

Researchers from Oregon Health & Science University and the Portland VA Health Care System led the project.

Parkinson's Risk Increases With Age

Parkinson's is a progressive neurological disorder that affects an estimated 1 million people in the United States. The chance of developing the disease grows gradually each year after age 60.

The new research suggests that long-term, untreated sleep apnea may contribute to a higher risk of Parkinson's.

Strong Association After Adjusting for Key Factors

Even after accounting for important contributors such as obesity, age and high blood pressure, the investigators still found a clear association between untreated sleep apnea and Parkinson's disease. Among the millions of veterans with sleep apnea, those who did not use CPAP were nearly twice as likely to be diagnosed with Parkinson's compared with individuals who used the therapy.




"It's not at all a guarantee that you're going to get Parkinson's, but it significantly increases the chances," said co-author Gregory Scott, M.D., Ph.D., assistant professor of pathology in the OHSU School of Medicine and a pathologist for at the VA Portland.

How Sleep Apnea Affects the Brain

Sleep apnea occurs when a person's breathing repeatedly stops and restarts during sleep, which can keep the body from getting sufficient oxygen.

"If you stop breathing and oxygen is not at a normal level, your neurons are probably not functioning at a normal level either," said lead author Lee Neilson, M.D., assistant professor of neurology at OHSU and a staff neurologist at the Portland VA. "Add that up night after night, year after year, and it may explain why fixing the problem by using CPAP may build in some resilience against neurodegenerative conditions, including Parkinson's."

Potential to Change Clinical Practice

Neilson said the results reinforce the importance of prioritizing sleep health for his patients, particularly in light of the elevated Parkinson's risk revealed in the study.




"I think it will change my practice," he said.

Veterans Report Clear Benefits From CPAP

Scott noted that some people with sleep apnea are hesitant to use CPAP, but he emphasized that many veterans have strongly positive experiences with the device.

"The veterans who use their CPAP love it," he said. "They're telling other people about it. They feel better, they're less tired. Perhaps if others know about this reduction in risk of Parkinson's disease, it will further convince peopel with sleep apnea to give CPAP a try."

Study Contributors and Funding Support

In addition to Scott and Neilson, co-authors include Isabella Montano, B.A., Jasmin May, M.D., Ph.D., Jonathan Elliott, Ph.D., and Miranda Lim, M.D., Ph.D., of OHSU and the Portland VA Health Care System; and Yeilim Cho, M.D., and Jeffrey Iliff, Ph.D., of the University of Washington and the VA Puget Sound Health Care System.

The research received support from the VA through grant awards BX005760, CX00253, I01RX004822, I01RX005371, CX002022, BX006155 and Bx006155; the John and Tami Marick Family Foundation; the Collins Medical Trust; the National Institute on Aging of the National Institutes of Health, award P30AG066518; and the U.S. Army Medical Research Acquisition Activity, 820 Chandler Street, Fort Detrick, Maryland 21702-5014, under award numbers HT9425-24-1-0774 and HT9425-24-1-0775. The authors note that the opinions, interpretations, conclusions and recommendations are their own and are not necessarily endorsed by the Department of Defense, the NIH, VA or other funders.
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A common nutrient deficiency may be silently harming young brains | ScienceDaily
Scientists have long recognized that conditions affecting the body can also influence the brain. Issues such as obesity, high blood pressure and insulin resistance place strain on the body's metabolic and vascular systems. Over time, this buildup of stress can accelerate cognitive decline and raise the likelihood of Alzheimer's disease.


						
Researchers at Arizona State University, working with partners at several institutions, now report that these effects may appear much earlier than expected. In young adults with obesity, the team identified biological markers linked to inflammation, liver strain and early injury to brain cells. These small but measurable shifts resemble patterns seen in older adults with cognitive impairment.

The study uncovered another important finding. Many of the young adults showed unusually low blood levels of choline, a nutrient essential for supporting liver health, regulating inflammation and protecting long-term brain function.

"This research adds to the growing evidence that choline is a valuable marker of metabolic and brain dysfunction -- and reinforces the importance of sufficient daily intake, as it is essential for human health," says Ramon Velazquez. "Several new reports published this month further link reduced blood choline levels to behavioral changes, including anxiety and memory impairment, as well as broader metabolic dysfunction."

Velazquez leads the study as part of the ASU-Banner Neurodegenerative Disease Research Center, working with colleagues from the ASU School of Life Sciences, Banner Sun Health Research Institute and Mayo Clinic, AZ. The findings were published in Aging and Disease.

Obesity's Early Impact on Brain Biology

Although obesity is widely known to increase the risk of chronic conditions such as heart disease and type 2 diabetes, this study suggests its influence on the brain may develop much earlier. The researchers measured elevated levels of inflammation-promoting proteins and enzymes that indicate liver stress. They also detected higher levels of neurofilament light chain (NfL), a protein released when neurons are damaged. NfL was linked to low blood choline levels in these young adults, even though no behavioral changes would typically be expected at this age.




NfL has emerged as an important early signal of neurodegeneration. It is found at elevated levels in people with mild cognitive impairment and Alzheimer's disease. Observing these markers in young adults is significant and suggests that obesity may create measurable effects in the brain well before symptoms appear.

The results support the idea that inflammation, metabolic strain and early neuronal changes may be connected in a way that starts much earlier in life than once believed.

Choline's Influence on Brain and Metabolic Health

A central aspect of the study involves choline, a nutrient essential for cell-membrane structure, inflammation control, liver function and the production of acetylcholine, a neurotransmitter important for memory. Participants with obesity had substantially lower levels of circulating choline, and these reductions corresponded with stronger signs of inflammation, insulin resistance, liver-enzyme elevation and NfL.

Although the liver produces some choline, most must come from food. Rich dietary sources include eggs, poultry, fish, beans and cruciferous vegetables such as broccoli, cauliflower and brussels sprouts. The researchers also observed that women in the study had lower choline levels than men, a notable finding because women experience higher rates of cognitive aging and Alzheimer's disease.

National nutrition surveys show that many Americans do not meet recommended choline intake, especially teenagers and young adults. Since choline supports the brain and liver, long-term shortages may heighten vulnerability to metabolic stress and intensify the effect obesity has on the brain.




"Most people don't realize they aren't getting enough choline," said Wendy Winslow, first co-author. "Adding choline-rich foods to your routine can help reduce inflammation and support both your body and brain as you age."

Nutrient Considerations for New Weight-Loss Drugs

Modern weight-loss drugs have transformed obesity treatment because of their effectiveness in reducing weight and improving metabolic and cardiovascular health. However, the appetite-suppressing effects of GLP-1 medications significantly reduce food intake. This may lead to inadequate consumption of choline and other key nutrients. The authors note the need for future studies to explore whether pairing GLP-1 therapies with adequate dietary choline can help maintain metabolic resilience and overall health.

Study Design and Key Measurements

The research involved 30 adults in their 20s and 30s, split evenly between those with obesity and those of healthy weight. Each participant provided a fasting blood sample. The samples were analyzed for circulating choline, inflammatory cytokines, insulin, glucose, liver enzymes, additional metabolic measures and NfL.

Comparisons between groups revealed consistent patterns: lower choline levels, greater inflammation, metabolic stress and signs of neuronal damage in young adults with obesity. To understand how these findings relate to brain aging, the team compared their results with data from older adults diagnosed with mild cognitive impairment or Alzheimer's disease.

The same pairing of low choline and high NfL was found in both young and older adults. This suggests that biological changes associated with Alzheimer's may begin many years before symptoms arise, especially in people experiencing metabolic stress or obesity.

Early Indicators of Long-Term Cognitive Risk

Overall, the study highlights a strong link among obesity, inflammation, choline status and early neuronal stress. This combination may help explain why metabolic disorders increase the likelihood of cognitive decline later in life.

Although the study does not establish causation, it reveals a group of biomarkers that closely resemble those found in older adults with cognitive impairment. The results also align with earlier rodent studies showing that inadequate choline intake in mice can lead to obesity, metabolic problems and increased Alzheimer's disease pathogenesis.

"Our results suggest that, in young adults, good metabolic health and adequate choline contribute to neuronal health, laying the groundwork for healthy aging," says Jessica Judd, co-author of the study.

Ongoing research will continue exploring how early metabolic stress may shape long-term risk for neurodegenerative disease and could eventually inform new strategies to protect brain health across the lifespan.
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New evidence shows the Maya collapse was more than just drought | ScienceDaily
Why do people choose to settle in cities, and what motivates them to leave? Modern urban areas continue to gain and lose residents for many reasons, including economic pressures, congestion, lifestyle shifts, pollution and, at times, major public health events.


						
It appears this pattern has existed for a very long time.

Early Cities and Agrarian Life

The first cities around the world were created by rural communities. These early residents were farmers, or agriculturists, who depended on land-extensive forms of production. Their livelihoods encouraged them to live in small, scattered settlements to reduce the effort and time required to reach their fields.

Even in ancient times, however, urban life was costlier in many respects. People living in cities faced higher exposure to infectious diseases that spread easily in crowds, greater competition for land and essential resources and increasing inequality. Surprisingly, many farmers still accepted these drawbacks and chose city life.

What explains this choice?

Investigating a Long-Running Debate

UC Santa Barbara archaeologist Douglas Kennett, who has spent years examining the development of Classic Maya cities, notes that researchers have debated this question for decades. According to Kennett, the explanation is complex and involves several intertwined factors that contributed to both the growth and eventual decline of these ancient urban centers.




Kennett and colleagues from multiple institutions examined this issue in detail in a study published in the Proceedings of the National Academy of Sciences. Their work applies population ecology theory to quantify the forces that shaped urbanization across the Classic Maya Lowlands.

Forces Behind the Rise of Maya Cities

"We determined that the rise and expansion of Classic Maya cities resulted from the interaction of climate downturns, intergroup conflict and the presence of strong economies of scale realized through capital investments in agricultural infrastructure," Kennett said. "These factors promoted the coevolution of urbanism, systemic inequality and patron-client relationships in cities."

Using the same analytical approach, he explained, the team also identified the conditions that triggered deurbanization. According to their findings, people began to leave "when the benefits of urban living no longer outweighed the costs, as environments were degraded near cities and climate amelioration improved the livability of rural areas where people would have more freedom and autonomy."

Climate, Conflict and New Data

The researchers originally focused on the role of climate change, particularly drought, in the decline of Classic Maya cities. Since 2012, the team has compiled archaeological information on population shifts, conflict and investments in agricultural systems. Their work gained new momentum when high-resolution climate records became available.




"We also capitalized on major developments in computational modeling that allowed us to look at the relationships between these datasets in ways not previously possible," Kennett said.

A Unified Model of Urban Change

The study brings together several previously competing explanations for ancient urban growth and decline, including environmental pressures, warfare and economic dynamics. It does so in a single, flexible model grounded in population ecology. This framework also helps explain why agrarian societies, which normally benefit from living spread out, sometimes gathered in cities despite the financial and social costs.

"The biggest surprise for me was that the abandonment of cities occurred under improving climatic conditions," Kennett noted. "We have long thought that the decline of Classic Maya cities partially resulted from an extended period of drought. It turns out to be a much more complicated and interesting story."

Insights for Understanding Urban Evolution

Overall, the research offers valuable guidance for interpreting both past and future patterns of urban growth and decline. By identifying broad principles that influence how populations concentrate and disperse, the study contributes to a deeper understanding of urban evolution across different eras and environments.
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New study shows rheumatoid arthritis begins long before symptoms | ScienceDaily
Scientists have found that rheumatoid arthritis (RA) begins long before the first aches or stiffness appear. Instead of starting when joint pain becomes noticeable, the disease quietly builds over many years. RA is a chronic autoimmune disorder that leads to inflammation and damage in the joints.


						
According to new research, people who are at higher risk for RA undergo major changes in their immune system well before symptoms surface. Their bodies are already engaged in an unseen autoimmune struggle during this early, silent period.

A Multi-Institution Study Maps RA's Hidden Early Phase

Researchers from the Allen Institute, CU Anschutz, University of California San Diego, and the Benaroya Research Institute worked together to uncover these early immune changes. Their findings, published in Science Translational Medicine, offer the most detailed view to date of how RA takes shape. By charting immune activity in individuals at risk, the team showed that the disease process is already underway long before joint problems are noticeable. These insights may help guide earlier intervention and possibly prevent disease onset.

"Overall, we hope this study raises awareness that rheumatoid arthritis begins much earlier than previously thought and that it enables researchers to make data-driven decisions on strategies to disrupt disease development," said Mark Gillespie, Ph.D., assistant investigator at the Allen Institute and co-senior author with Kevin Deane (CU Anschutz), M.D./Ph.D.; Adam Savage (Allen Institute), Ph.D.; Troy Torgerson (Allen Institute), M.D./Ph.D.; and Gary S. Firestein (UC San Diego), M.D. The research followed individuals with ACPA antibodies over seven years. These antibodies are well-established biomarkers for those at risk for RA. During the study, the team uncovered previously unrecognized contributors to disease progression, including widespread inflammation, immune system malfunction, and shifts in how certain immune cells function.

"We expect that going forward the findings from this study will support additional studies to identify ways to better predict who will get RA, identify potential biologic targets for preventing RA as well as identify ways to improve treatments for those with existing RA," said Kevin Deane, M.D./Ph.D.

Key Findings
    	Widespread inflammation: The researchers observed that people at risk for RA already showed signs of systemic inflammation throughout the body. This inflammation was not limited to the joints. Instead, it resembled the body-wide inflammatory pattern commonly seen in individuals with active RA.
    	Immune cell dysfunction: Multiple immune cell types showed unusual behavior.
    	B cells, which normally create protective antibodies, were found in a heightened pro-inflammatory state.
    	T helper cells, especially those similar to Tfh17 cells, had expanded far beyond typical levels. These cells help coordinate immune responses, including the creation of autoantibodies (antibodies that attack the body's own tissues). Their expansion helps explain why the immune system begins targeting healthy tissue.
    	Cellular reprogramming: One of the most striking discoveries was that even "naive" T cells, which have not yet encountered pathogens, showed epigenetic changes. Although their DNA sequence remained intact, the regulation of their genes had shifted. This altered gene activity suggests these cells were being reprogrammed before encountering any threats.
    	Joint-like inflammation detected in blood: The team also found that monocytes (a type of white blood cell) circulating in the bloodstream were producing high amounts of inflammatory molecules. Remarkably, these cells closely resembled the macrophages typically found in the inflamed joints of RA patients, indicating that the immune system was already setting the stage for joint inflammation.

Toward Early Detection and Preventive Treatment

The findings highlight new early-warning indicators (biomarkers and immune signatures) that could help doctors determine which at-risk individuals are most likely to develop RA. Identifying the disease during this hidden phase may make it possible to monitor patients more closely and begin treatment earlier. If this process is caught in time, RA may be prevented before joint damage begins -- potentially sparing patients years of pain and disability. The research supports a shift from reacting to joint damage after it appears to preventing RA at its earliest stages.
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Half of heart attacks strike people told they're low risk | ScienceDaily
A new study led by Mount Sinai researchers reports that commonly used cardiac screening methods fail to identify almost half of the people who are actually at risk of having a heart attack. The findings were released on November 21 in a brief report in the Journal of the American College of Cardiology: Advances. According to the authors, the results point to a significant weakness in current prevention practices because today's guidelines may overlook individuals who would benefit from earlier detection and protective treatment.


						
The team evaluated the accuracy of the widely used atherosclerotic cardiovascular disease (ASCVD) risk score and a newer tool known as PREVENT. PREVENT incorporates additional variables and is designed to offer a broader picture of cardiovascular risk alongside screening for symptoms.

Risk Scores Often Underestimate Individual Danger

"Our research shows that population-based risk tools often fail to reflect the true risk for many individual patients," says corresponding author Amir Ahmadi, MD, Clinical Associate Professor of Medicine (Cardiology) at the Icahn School of Medicine at Mount Sinai. "If we had seen these patients just two days before their heart attack, nearly half would NOT have been recommended for further testing or preventive therapy guided by current risk estimate scores and guidelines."

Dr. Ahmadi adds that relying heavily on risk assessments and symptom reports may not be the best strategy for prevention. "This study suggests that the current approach of relying on risk scores and symptoms as primary gatekeepers for prevention is not optimal," he says. "It may be time to fundamentally reconsider this model and move toward atherosclerosis imaging to identify the silent plaque -- early atherosclerosis- before it has a chance to rupture."

How ASCVD and PREVENT Are Used in Routine Care

In everyday practice, physicians calculate a person's ASCVD risk score during routine primary care visits, typically for adults aged 40 through 75 who do not have known heart disease. The score estimates the likelihood of a heart attack or stroke within 10 years by factoring in age, sex, race, blood pressure, cholesterol, diabetes, and smoking. Results from the ASCVD or PREVENT calculators guide decisions about preventive therapy, including whether to start statins.




Cardiologists also use these scores to help determine treatment. Patients with intermediate or high scores are usually offered cholesterol-lowering medication and sometimes additional diagnostic testing. Individuals with low or borderline scores, particularly if they report no chest pain or shortness of breath, are frequently reassured and discharged without further evaluation. The study found, however, that if patients who ultimately had their first heart attack had been assessed two days before the event, nearly half would have been classified as low or borderline risk by ASCVD, and more than half would have been categorized that way by PREVENT.

Study Examined Nearly 500 Patients With First Heart Attacks

To examine how well current tools perform, the researchers conducted a retrospective review of 474 patients younger than 66 who had no known coronary artery disease. All were treated for their first heart attack at Mount Sinai Morningside or The Mount Sinai Hospital between January 2020 and July 2025. Investigators collected demographic information, medical history, cholesterol levels, blood pressure readings, and the timing of symptoms such as chest pain or shortness of breath. Each patient's 10-year ASCVD risk score was calculated, and the team simulated how the patient would have been evaluated two days before their heart attack. Patients were sorted into four categories: low (under 5 percent), borderline (5-7.5 percent), intermediate (7.5-20 percent), and high (more than 20 percent).

Symptoms Appear Too Late for Effective Prevention

The analysis focused on two areas: which patients would have qualified for preventive measures based on their score, and when symptoms began. Overall, 45 percent of patients would not have been recommended for preventive therapy or further diagnostic testing under ASCVD-based guidelines. This proportion rose to 61 percent when PREVENT was used. In addition, most patients (60 percent) noticed symptoms fewer than two days before their heart attack. This pattern shows how often symptoms emerge only when the disease has already advanced. The combined findings reveal a serious gap in prevention: people who appear healthy according to standard assessments may already have significant and silent atherosclerosis. Because of this, depending solely on symptoms and risk calculators can delay detection until meaningful prevention is no longer possible.

Researchers Call for Earlier Detection of Silent Plaque

"When we look at heart attacks and trace them backwards, most heart attacks occur in patients in the low or intermediate risk groups. This study highlights that a lower risk score, along with not having classic heart attack symptoms like chest pain or shortness of breath, which is common, is no guarantee of safety on an individual level," says first author Anna Mueller, MD, an internal medicine resident at the Icahn School of Medicine at Mount Sinai. "Our study exposes a major flaw where tools effective for tracking large populations fall short when guiding individualized care. Instead, doctors should shift their focus from detecting symptomatic heart disease to detecting the plaque itself for earlier treatment, which could save lives."

The researchers note that more work is needed to refine these methods, and future studies should explore ways to improve early identification and prevention approaches, including the use of cardiovascular imaging.
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Your body may already have a molecule that helps fight Alzheimer's | ScienceDaily
Researchers at the Paul Scherrer Institute PSI have clarified how spermine - a small molecule that regulates many processes in the body's cells - can guard against diseases such as Alzheimer's and Parkinson's: it renders certain proteins harmless by acting a bit like cheese on noodles, making them clump together. This discovery could help combat such diseases. The study has now been published in the journal Nature Communications.


						ngs could contribute to new ways of tackling these brain disorders. The study has been published in the journal 
Nature Communications.
As people live longer, age-related disorders, including neurodegenerative diseases such as Alzheimer's and Parkinson's, are becoming more common. These conditions are driven by harmful buildups in the brain made of misfolded amyloid proteins. These protein structures form long, thin fibers that resemble strands of spaghetti. So far, there is no effective treatment that can reliably prevent or clear these protein deposits.
Spermine as a natural protector in cells and animals
A naturally occurring molecule in the body called spermine is offering new hope. In laboratory experiments, a team led by Jinghui Luo at the Center for Life Sciences at the Paul Scherrer Institute PSI showed that spermine can extend the lifespan of small nematode worms, improve their movement as they age, and strengthen their cellular power plants, the mitochondria. The researchers saw that spermine supports the body's immune system in removing nerve-damaging amyloid protein deposits.
These new results may form the foundation for developing new therapeutic strategies for diseases such as Alzheimer's and Parkinson's.
Spermine is essential for the functioning of the organism. It belongs to a group of relatively small organic molecules known as polyamines. Spermine was first identified more than 150 years ago and named after seminal fluid, where it is present in particularly high concentrations. However, it is also found in many other cell types throughout the body, especially in cells that are active and capable of dividing.
Gene regulation and biomolecular condensation
Spermine supports cell movement and activity and is involved in many different cellular processes. One of its main roles is to interact with the nucleic acids in the genome, helping regulate which genes are switched on and how they are translated into proteins. This regulation ensures that cells can grow, divide, and eventually die in a controlled manner. Spermine is also crucial for a cellular process called biomolecular condensation. In this process, large molecules such as proteins and nucleic acids separate and gather into droplet-like regions inside the cell, creating small reaction hubs where important biochemical reactions take place.
In the context of neurodegenerative disorders such as Alzheimer's and Parkinson's, earlier work had already suggested that spermine can protect nerve cells and ease age-related memory problems. What was missing until now was a clear picture of how spermine influences the harmful processes in nerve cells in a way that could be used for medical benefit.
Helping cells clear toxic protein waste
Luo's research group has now examined these mechanisms in greater depth. In addition to optical microscopy, the scientists used a method called SAXS scattering at PSI's Swiss Light Source SLS to investigate the molecular dynamics of the processes involved. They studied these effects both in glass capillaries (in vitro) and in living organisms (in vivo). For the living system, they used the nematode C. elegans as a model organism.
Their experiments showed that spermine causes harmful proteins to come together and form clumps through biomolecular condensation. This behavior supports a routine cellular cleanup process known as autophagy. In autophagy, damaged or unnecessary proteins are enclosed in small membrane-bound vesicles and then broken down safely by enzymes, effectively recycling cellular components.
"Autophagy is more effective at handling larger protein clumps," says study leader Luo. "And spermine is, so to speak, the binding agent that brings the strands together. There are only weakly attractive electrical forces between the molecules, and these organise them but do not firmly bind them together."
The entire process, Luo explains, can be imagined like a plate of spaghetti. "The spermine is like cheese that connects the long, thin noodles without gluing them together, making them easier to digest."
From kitchen metaphor to future therapies
Spermine also appears to play a role in other diseases, including cancer. Further research is needed to understand the underlying mechanisms in these conditions, after which spermine-based treatments could become realistic options. Alongside spermine, many other polyamines also perform important tasks in the body and are therefore of medical interest. This makes the field highly promising for future research. "If we better understand the underlying processes," says Luo, "we can cook tastier and more digestible dishes, so to speak, because then we'll know exactly which spices, in which amounts, make the sauce especially tasty."
AI and advanced imaging accelerate spermine research
Artificial intelligence is also being used in this search, because it can calculate promising combinations of "ingredients for the sauce" much more quickly on the basis of all available data. Luo also points out that time-resolved scattering measurements and high-resolution imaging, which can capture these processes in real time down to the subcellular level, are crucial for this work and for future studies. Outside of PSI, such advanced methods are available at only a few other synchrotron facilities worldwide.

Researchers at the Paul Scherrer Institute PSI have clarified how spermine - a small molecule that regulates many processes in the body's cells - can guard against diseases such as Alzheimer's and Parkinson's: it renders certain proteins harmless by acting a bit like cheese on noodles, making them clump together. This discovery could help combat such diseases. The study has now been published in the journal Nature Communications.

Our life expectancy keeps rising - and as it does, age-related illnesses, including neurodegenerative diseases such as Alzheimer's and Parkinson's, become increasingly common. These diseases are caused by accumulations in the brain of harmful protein structures consisting of incorrectly folded amyloid proteins. Their shape is reminiscent of fibres or spaghetti. To date, there is no effective therapy to prevent or eliminate such accumulations.

Yet a naturally occurring molecule in the body called spermine offers hope. In experiments, researchers led by study leader Jinghui Luo, in the Center for Life Sciences at the Paul Scherrer Institute PSI, have discovered that this substance is capable of extending the life span of small nematode worms, improving their mobility in old age, and strengthening the powerhouses of their cells - the mitochondria. Specifically, the researchers observed how spermine helps the body's immune system eliminate nerve-damaging accumulations of amyloid proteins.

The new findings could serve as a basis for developing novel therapies for such diseases.

A central mediator of cellular processes

Spermine is a vital substance for the organism. It belongs to the so-called polyamines, which are relatively small organic molecules. Spermine, first discovered more than 150 years ago, is named after the seminal fluid, as it is found in particularly high concentrations there. But it also occurs in many other cells of the body - especially those that are active and capable of dividing.




Spermine promotes cell mobility and activity and controls numerous processes. Above all, it interacts with the nucleic acids of the genome, regulating the expression of genes and their conversion into proteins. This ensures that cells can properly grow and divide and ultimately die. Spermine is also central to an important cellular process called biomolecular condensation: In this process, certain macromolecules, such as proteins and nucleic acids, segregate and collect within the cell in a droplet-like form, so that important reactions can take place there.

In connection with neurodegenerative diseases such as Alzheimer's or Parkinson's, there has previously been evidence that spermine can protect nerve cells and alleviate age-related memory loss. Lacking until now, however, has been a more precise understanding of how spermine intervenes in nerve-damaging processes - understanding that might make it possible to derive medical benefits from it.

Assisting cellular waste removal

Jinghui Luo's group has now investigated this in more detail. In addition to optical microscopy, the researchers also used the SAXS scattering technique at PSI's Swiss Light Source SLS to shed light on the molecular dynamics of these processes. The investigations were conducted both in a glass capillary (in vitro) and in a living organism (in vivo). The nematode C. elegans served as a model organism.

It was shown that spermine causes the harmful proteins to gather and, in a sense, clump together through biomolecular condensation. This facilitates a process called autophagy, which occurs routinely in our cells: Damaged or unnecessary proteins are wrapped up in small membrane vesicles and safely degraded with enzymes - a natural recycling process, in effect.

"Autophagy is more effective at handling larger protein clumps," says study leader Luo. "And spermine is, so to speak, the binding agent that brings the strands together. There are only weakly attractive electrical forces between the molecules, and these organise them but do not firmly bind them together."

The whole thing, says Luo, can also be imagined like a plate of spaghetti. "The spermine is like cheese that connects the long, thin noodles without gluing them together, making them easier to digest."




Wanted: the right combination of ingredients

Spermine also exerts an influence on other diseases, including cancer for example. Here too research is needed to clarify the mechanisms at work - then spermine-based therapeutic approaches would be conceivable. In addition to spermine, there are many other polyamines that fulfil important functions in the organism and thus are medically interesting. Therefore research in this area has a lot of potential. "If we better understand the underlying processes," says Luo, "we can cook tastier and more digestible dishes, so to speak, because then we'll know exactly which spices, in which amounts, make the sauce especially tasty."

Artificial intelligence is also being used in this search, because it can calculate promising combinations of "ingredients for the sauce" much more quickly on the basis of all available data. Luo also notes that time-resolved scattering measurement techniques and high-resolution imaging, which can depict such processes in real time and down to the subcellular level, are also important for this and subsequent studies. Apart from PSI, such methods are available at only a few other synchrotron facilities in the world.
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Nanoflowers supercharge stem cells to recharge aging cells | ScienceDaily
Biomedical researchers at Texas A&M University report that they may have found a way to halt, or even reverse, the loss of cellular energy that comes with damage and aging. If future studies confirm the results, the discovery could lead to major changes in how many diseases are treated across medicine.


						
Dr. Akhilesh K. Gaharwar and Ph.D. student John Soukar, together with colleagues in the Department of Biomedical Engineering, have created a technique that supplies injured cells with fresh mitochondria. By replenishing these tiny energy producers, the method can restore energy output to previous levels and greatly improve the overall health of the cells.

Mitochondrial decline has been tied to aging, heart disease and several neurodegenerative conditions. A strategy that strengthens the body's natural capacity to replace worn-out mitochondria could, in principle, help address all of these problems at once.

As human cells grow older or are harmed by degenerative disorders such as Alzheimer's disease, or by exposure to harmful agents like chemotherapy drugs, their ability to generate energy steadily drops. A key reason is the shrinking number of mitochondria, the small, organ-like structures inside cells that supply most of the energy a cell uses. Whether in brain tissue, heart muscle or other organs, a decrease in mitochondria leads to weaker, less healthy cells that eventually can no longer perform their essential roles.

Nanoflowers Turn Stem Cells Into Mitochondria Donors

The research, published in Proceedings of the National Academy of Sciences, combined microscopic, flower-shaped particles called nanoflowers with stem cells. When stem cells were exposed to these nanoflowers, they began producing about twice as many mitochondria as usual. When the strengthened stem cells were then placed next to damaged or aging cells, they passed along their extra mitochondria to these neighboring, injured cells.

Once supplied with new mitochondria, the previously damaged cells were able to restore their energy production and normal activity. These revived cells not only showed improved energy levels but also became more resistant to cell death, even when they were later exposed to damaging treatments such as chemotherapy.




"We have trained healthy cells to share their spare batteries with weaker ones," said Gaharwar, a professor of biomedical engineering. "By increasing the number of mitochondria inside donor cells, we can help aging or damaged cells regain their vitality -- without any genetic modification or drugs."

Although cells are naturally capable of exchanging small amounts of mitochondria, the nanoflower-treated stem cells, which the team describes as mitochondrial bio factories, transferred two to four times more mitochondria than untreated stem cells.

"The several-fold increase in efficiency was more than we could have hoped for," said Soukar, lead author of the paper. "It's like giving an old electronic a new battery pack. Instead of tossing them out, we are plugging fully-charged batteries from healthy cells into diseased ones."

Making Mitochondria Therapies Last Longer

Researchers have tried other ways to increase the number of mitochondria inside cells, but these approaches often come with tradeoffs. Drug-based methods rely on small molecules that leave cells relatively quickly, so patients may need frequent and repeated treatments to maintain the effect. In contrast, the larger nanoparticles (which are roughly 100 nanometers in diameter) remain inside the cell and continue to stimulate mitochondria production more effectively. As a result, therapies based on this nanoflower technology might only need to be administered about once a month.

"This is an early but exciting step toward recharging aging tissues using their own biological machinery," Gaharwar said. "If we can safely boost this natural power-sharing system, it could one day help slow or even reverse some effects of cellular aging."

Molybdenum Disulfide Nanoparticles in Biomedical Use




The nanoflowers are made from molybdenum disulfide, an inorganic compound that can form many different two-dimensional shapes at very small scales. The Gaharwar Lab is among a small number of research groups investigating how molybdenum disulfide might be used for biomedical purposes.

Stem cells already play a central role in cutting-edge work on tissue repair and regeneration. Using nanoflowers to increase the performance of stem cells could mark an important step in making these cells even more effective in future therapies.

Versatile Approach for Many Tissues

One of the most promising aspects of the technique is its flexibility. Although the method is still in early stages and requires much more testing, it could theoretically be used to treat loss of function in many different tissues throughout the body.

"You could put the cells anywhere in the patient," Soukar said. "So for cardiomyopathy, you can treat cardiac cells directly -- putting the stem cells directly in or near the heart. If you have muscular dystrophy, you can inject them right into the muscle. It's pretty promising in terms of being able to be used for a whole wide variety of cases, and this is just kind of the start. We could work on this forever and find new things and new disease treatments every day."

The project received financial support from the National Institutes of Health, the Welch Foundation, the Department of Defense, and the Cancer Prevention and Research Institute of Texas. Additional backing came from the President's Excellence Fund at Texas A&M University and the Texas A&M Health Science Center Seedling Grant. Key collaborators included Texas A&M researchers Dr. Irtisha Singh, Dr. Vishal Gohil, and Dr. Feng Zhao.
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Stanford's new cell therapy cures type 1 diabetes in mice | ScienceDaily
Stanford Medicine scientists report that giving mice both blood-forming stem cells and pancreatic islet cells from an immunologically mismatched donor either completely prevented or fully reversed Type 1 diabetes. In this disease, the body's own immune defenses mistakenly attack and destroy the insulin-producing islet cells in the pancreas.


						
None of the animals developed graft-versus-host disease, a condition in which the immune system arising from the donated blood stem cells attacks healthy tissue in the recipient, and the destruction of islet cells by the animals' original immune system came to a stop. After receiving the transplants, the mice no longer needed immune suppressive drugs or insulin at any point during the six-month study.

"The possibility of translating these findings into humans is very exciting," said Seung K. Kim, MD, PhD, the KM Mulberry Professor and a professor of developmental biology, gerontology, endocrinology and metabolism. "The key steps in our study -- which result in animals with a hybrid immune system containing cells from both the donor and the recipient -- are already being used in the clinic for other conditions. We believe this approach will be transformative for people with Type 1 diabetes or other autoimmune diseases, as well as for those who need solid organ transplants."

Kim, who directs the Stanford Diabetes Research Center and the Northern California Breakthrough T1D Center of Excellence, is the senior author of the study, which published online Nov. 18 in the Journal of Clinical Investigation. Graduate and medical student Preksha Bhagchandani is the lead author of the research.

Building on earlier stem cell and islet work

The new results extend a 2022 study by Kim and his collaborators. In that earlier work, the researchers first triggered diabetes in mice by using toxins to destroy the insulin-producing cells in the pancreas. They then used a gentle pre-transplant preparation involving immune-targeting antibodies and low-dose radiation, followed by a transplant of blood stem cells and islet cells from an unrelated donor, to restore blood sugar control.

In the latest study, the team set out to solve a more difficult challenge: preventing or curing diabetes driven by autoimmunity, where the immune system spontaneously targets and kills the body's own islet cells. In people, this form of the disease is known as Type 1 diabetes. Unlike the induced-diabetes model, where the main goal was to stop the recipient's immune system from rejecting donor islet cells, the new model involved transplanted islets that faced two problems at once. They were recognized as foreign tissue and were also targeted by an immune system already primed to attack islet cells from any source.




"Just like in human Type 1 diabetes, the diabetes that occurs in these mice results from an immune system that spontaneously attacks the insulin-producing beta cells in pancreatic islets," Kim said. "We need to not only replace the islets that have been lost but also reset the recipient's immune system to prevent ongoing islet cell destruction. Creating a hybrid immune system accomplishes both goals."

Unfortunately, the same biological traits that cause autoimmune diabetes in these mice also make them harder to prepare safely for a blood stem cell transplant.

Simple drug tweak enables full diabetes protection

The team found a relatively straightforward way around this problem. Bhagchandani and Stephan Ramos, PhD, a postdoctoral fellow and co-author of the study, added a medication commonly used to treat autoimmune diseases to the pre-transplant regimen that had been identified in 2022. With this adjusted protocol, followed by blood stem cell transplantation, the mice developed a hybrid immune system made up of cells from both donor and recipient and did not go on to develop Type 1 diabetes in 19 out of 19 cases. In a separate group of animals with long-standing Type 1 diabetes, nine out of nine were cured after receiving the combined blood stem cell and islet cell transplant.

Because the antibodies, drugs and low-dose radiation used in the mice are already part of standard clinical practice for blood stem cell transplantation, the researchers see moving this strategy toward trials in people with Type 1 diabetes as a realistic next step.

From kidney tolerance to hybrid immunity for diabetes

This new work builds on research led by the late Samuel Strober, MD, PhD, a professor of immunology and rheumatology, and his colleagues, including study co-author and professor of medicine Judith Shizuru, MD, PhD. Strober, Shizuru and other Stanford investigators had shown that a bone marrow transplant from a partially immunologically matched human donor could create a hybrid immune system in the recipient and allow long-term acceptance of a kidney transplant from the same donor. In some patients, they found that kidney function from the transplanted organ remained stable for decades without the need for ongoing drugs to prevent rejection.




Blood stem cell transplants are already used to treat cancers of the blood and immune system, including leukemia and lymphoma. However, in cancer care these procedures typically require high doses of chemotherapy and radiation to eliminate the original blood and immune system, which often causes serious side effects. Shizuru and colleagues have designed a safer, less intense way to prepare people with non-cancerous conditions such as Type 1 diabetes for donor blood stem cell transplantation, reducing bone marrow activity just enough to let donor blood stem cells settle in and grow.

"Based on many years of basic research by us and others, we know that blood stem cell transplants could also be beneficial for a wide range of autoimmune diseases," Shizuru said. "The challenge has been to devise a more benign pre-treatment process, diminishing risk to the point that patients suffering from an autoimmune deficiency that may not be immediately life-threatening would feel comfortable undergoing the treatment."

"Now we know that the donated blood stem cells re-educate the recipient animal's immune system to not only accept the donated islets, but also not attack its healthy tissues, including islets," Kim said. "In turn, the donated blood stem cells and the immune system they produce learn to not attack the recipient's tissues, and graft-versus-host disease can be avoided."

Future hurdles for Type 1 diabetes treatment

Although the mouse results are encouraging, significant obstacles remain before this strategy could be widely used to treat Type 1 diabetes. Pancreatic islets can currently be obtained only from deceased donors, and the blood stem cells need to come from the same individual as the islets. It is also uncertain whether the number of islet cells typically recovered from a single donor would always be sufficient to reverse established Type 1 diabetes.

The scientists are exploring ways to overcome these limitations. Possible solutions include producing large amounts of islet cells in the laboratory from pluripotent human stem cells or developing methods that help transplanted donor islets survive longer and function more efficiently after transplantation.

Beyond diabetes, Kim, Shizuru and their collaborators believe that the gentle pre-conditioning strategy they have developed could open the door to stem cell transplants for other autoimmune diseases such as rheumatoid arthritis and lupus and for non-cancerous blood disorders like sickle cell anemia (for which current blood stem cell transplant methods remain harsh), as well as for transplants involving mismatched solid organs.

"The ability to reset the immune system safely to permit durable organ replacement could rapidly lead to great medical advances," Kim said.

The study was funded by the National Institutes of Health (grants T32 GM736543, R01 DK107507, R01 DK108817, U01 DK123743, P30 DK116074 and LAUNCH 1TL1DK139565-0), the Breakthrough T1D Northern California Center of Excellence, Stanford Bio-X, the Reid Family, the H.L. Snyder Foundation and Elser Trust, the VPUE Research Fellowship at Stanford, and the Stanford Diabetes Research Center.
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A hidden brain energy signal drives depression and anxiety | ScienceDaily

To better understand how ATP functions in this area, the team examined signaling patterns in the hippocampus and how they changed under stress. The hippocampus has long been associated with mood disorders, in part because it is sensitive to prolonged stress and is involved in shaping emotional behavior. disruptions in this region can affect how the brain processes stress, which may set the stage for depression or anxiety.

Stress, ATP Loss, and the Role of Connexin 43

The researchers found that male mice prone to developing depressive- and anxiety-like behaviors after long-term stress had lower levels of ATP. These mice also produced less of a key protein required for ATP release (connexin 43). Connexin 43 forms channels that allow ATP to move between certain cells, making it an important part of how the brain maintains healthy energy and signaling levels.

To test whether reduced ATP release contributed to mood-related symptoms, the team genetically decreased or removed connexin 43 in cells that normally release ATP. This experiment was done in another group of mice that had not been exposed to prolonged stress. Even without a stressful environment, lowering connexin 43 triggered depressive- and anxiety-like behaviors and reduced ATP levels. This finding suggested that disruptions in ATP release alone could influence emotional behavior.

When the researchers restored connexin 43 in the hippocampus of stressed mice, ATP levels returned to normal and the animals showed noticeable improvements in their behavior. This recovery helped reinforce the idea that ATP signaling plays a central role in regulating mood.

A Shared Biological Pathway for Depression and Anxiety

Gao explains, "This is the first direct evidence that deficient ATP release in [a region of the] hippocampus drives both depressive- and anxiety-like behaviors, revealing a shared molecular pathway [for these conditions]." Identifying such a pathway is important, as depression and anxiety often occur together and can be difficult to treat simultaneously with existing therapies.

Gao notes that the link between connexin 43 and ATP release highlights a possible target for future treatments. By improving or restoring ATP signaling, scientists may eventually be able to develop interventions that address both conditions at once. The research team also plans to include both male and female mice in upcoming studies to determine whether these mechanisms operate similarly across sexes, which could broaden the relevance of their findings.
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The body trait that helps keep your brain young | ScienceDaily
Researchers report that people who have more muscle and a lower visceral fat to muscle ratio tend to show signs of a younger biological brain age. This conclusion comes from a study that will be presented next week at the annual meeting of the Radiological Society of North America (RSNA). Visceral fat refers to the fat stored deep in the abdomen around key internal organs.


						
"Healthier bodies with more muscle mass and less hidden belly fat are more likely to have healthier, youthful brains," said senior study author Cyrus Raji, M.D., Ph.D., associate professor of radiology and neurology in the Department of Radiology at Mallinckrodt Institute of Radiology at Washington University School of Medicine in St. Louis, Missouri. "Better brain health, in turn, lowers the risk for future brain diseases, such as Alzheimer's."

How MRI Measures Brain Age and Body Composition

Brain age is an estimate of how old the brain appears biologically, based on its structure as seen through MRI. Body MRI can track muscle mass, which serves as a marker for efforts to reduce frailty and strengthen overall health. Estimated brain age from structural scans may also shed light on risk factors for Alzheimer's disease, including muscle loss.

"While it is commonly known that chronological aging translates to loss of muscle mass and increased hidden belly fat, this work shows that these health measures relate to brain aging itself," Dr. Raji said. "It shows muscle and fat mass quantified in the body are key reflectors of brain health, as tracked with brain aging."

Study Details: Imaging, AI Analysis, and Participant Profile

The study evaluated 1,164 healthy adults (52% women) across four research sites using whole-body MRI. Participants had a mean chronological age of 55.17 years. Imaging included T1-weighted MRI sequences, which highlight fat as bright and fluid as dark, providing a clear view of muscle, fat, and brain tissue. An artificial intelligence (AI) algorithm measured total normalized muscle volume, visceral fat (hidden belly fat), subcutaneous fat (fat under the skin) and predicted brain age.




The data indicated that individuals with a higher visceral fat to muscle ratio had higher predicted brain age. Subcutaneous fat showed no meaningful association with how old the brain appeared.

"The participants with more muscle tended to have younger-looking brains, while those with more hidden belly fat relative to their muscle had older-looking brains," Dr. Raji said. "The fat just under the skin wasn't related to brain aging. In short, more muscle and a lower visceral fat to muscle ratio were linked to a younger brain."

Implications for Health, Prevention, and Future Interventions

Dr. Raji explained that focusing on building muscle and reducing visceral fat are realistic and actionable goals. Whole-body MRI and AI-based brain age estimates can offer clear benchmarks for programs designed to lower visceral fat while maintaining or increasing muscle.

He also noted that the results highlight the close connection between physical health and brain health.

"This research has validated widely held hypotheses about the association between body composition biomarkers and brain health and provides a foundation for those biomarkers to be included in future trials of various metabolic interventions and treatments," he said.




What the Findings Mean for GLP-1 Weight Loss Drugs

Commonly prescribed glucagon-like peptide-1 (GLP-1) weight loss medications, including Ozempic, are effective at reducing body fat but may also contribute to muscle loss. Dr. Raji suggested that the study's findings could help guide the development of next-generation therapies. These future treatments may aim to reduce visceral fat more than subcutaneous fat while protecting muscle mass.

"Losing fat -- especially visceral fat -- while preserving muscle volume would have the best benefit on brain aging and brain health based on insights from our work," he said. "Thus, our study can inform future treatments by promoting research that quantifies MRI of body fat, muscle and brain age, which can help determine the optimal dosing regimens for GLP-1s to achieve the best outcomes in body and brain health."

Co-authors are Somayeh Meysami, M.D., Soojin Lee, Ph.D., Saurabh Garg, M.Sc., Nasrin Akbari, M.Sc., Rodrigo Solis Pompa M.D., M.H.Sc., Ahmed Gouda, M.Sc., Thanh Duc Nguyen, Ph.D., Saqib Abdullah Basar, M.B.B.S., M.P.H., Yosef G. Chodakiewitz, M.D., David A. Merrill, M.D., Ph.D., Alex Exuzides, Ph.D., M.D., Amar P. Patel, M.D., Daniel J. Durand, M.D., M.B.A., and Sam Hashemi, M.Sc.
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This tiny microbe may be the key to fighting forever chemicals | ScienceDaily
Scientists working in the labs of Rajib Saha and Nirupam Aich have found that a widespread photosynthetic bacterium, Rhodopseudomonas palustris, can interact with perfluorooctanoic acid, a highly resistant member of the PFAS family. Their study, published in Environmental Science: Advances, reports that the bacterium draws PFOA into its cell membrane -- a behavior that changes over time.


						
This discovery offers an early look at how natural microbes might eventually be guided or engineered to help reduce PFAS pollution, potentially supporting efforts to protect water quality and public health.

Early Experiments Reveal Promise and Limitations

During controlled lab tests, the researchers noted that R. palustris removed about 44% of PFOA from its surroundings within 20 days. Much of that absorbed chemical later returned to the environment, most likely because the cells broke apart -- a result that underscores both the usefulness and the challenges of relying on living microorganisms to capture or alter PFAS.

"While R. palustris didn't completely degrade the chemical, our findings suggest a stepwise mechanism where the bacterium may initially trap PFOA in its membranes," said Saha, Richard L. and Carol S. McNeel Associate Professor. "This gives us a foundation to explore future genetic or systems biology interventions that could improve retention or even enable biotransformation."

Collaborative Expertise Strengthens the Research

The Aich Lab provided specialized PFAS detection capabilities, allowing the team to track changes in PFOA levels with high accuracy. At the same time, Saha's group carried out the biological experiments and examined how the bacterium responded to different PFAS concentrations.




"This kind of collaboration is exactly what's needed to address complex environmental challenges," said Aich, Richard L. McNeel Associate Professor. "By bringing together microbiology, chemical engineering, and environmental analytical science, we're gaining a more complete picture of how to tackle PFAS pollution with biological tools."

Toward Scalable Microbial Approaches for PFAS Cleanup

PFAS compounds remain a worldwide issue because they persist in soil and water for long periods. Existing treatments can be expensive and require significant energy. Microbial strategies may offer a more adaptable and less resource-intensive path forward -- although substantial scientific development is still necessary.

The findings from this project point toward that direction, and the research teams are already planning additional studies focused on microbial engineering and synthetic biology to improve future degradation capabilities.

Funding and Access to Findings

This collaborative effort was supported by Layman Award and Nebraska Collaboration Initiative Grant Awarded to Aich and Saha. Two doctoral candidates -- Mark Kathol from Saha Lab and Anika Azme from Aich Lab -- are the two co-first authors of this study.

The full study is available open-access via the Royal Society of Chemistry.
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This smart catalyst cracks a challenge that stumped chemists for decades | ScienceDaily
Ketones appear throughout organic molecules, which is why chemists are eager to create new reactions that take advantage of them when forming chemical bonds. One reaction that has remained especially difficult is the one-electron reduction of ketones needed to generate ketyl radicals. These radicals are highly useful intermediates in natural product synthesis and pharmaceutical research, but most available techniques are designed for aryl ketones rather than simpler alkyl ketones. Although alkyl ketones are far more common, they are also naturally harder to reduce than their aryl counterparts. With this challenge in mind, a team of organic and computational chemists at WPI-ICReDD at Hokkaido University has developed a catalytic strategy that finally enables the formation of alkyl ketyl radicals. The study appears in the Journal of the American Chemical Society and is available open access.


						
In earlier work, WPI-ICReDD scientists showed that a palladium catalyst paired with phosphine ligands could drive light-activated (reaction activated by shining light) transformations of aryl ketones, but the same system did not work for alkyl ketones. Their data indicated that alkyl ketyl radicals did form briefly. However, these radicals immediately returned an electron to the palladium center, a phenomenon known as back electron transfer (BET), before any useful reaction could proceed. As a result, the starting material remained unchanged.

Similar to traditional palladium-based catalysis, the behavior of photoexcited palladium catalysts is highly dependent on the phosphine ligand attached to the metal. The team suspected that choosing the correct ligand might unlock reactivity with alkyl ketones. The difficulty was scale: thousands of phosphine ligands exist, and experimentally screening them for an unfamiliar reaction would be slow, labor-intensive, and generate unnecessary chemical waste.

To overcome these limitations, the researchers turned to computational chemistry to narrow down the field of candidate ligands. They used the Virtual Ligand-Assisted Screening (VLAS) approach developed by Associate Professor Wataru Matsuoka and Professor Satoshi Maeda at WPI-ICReDD. Applying VLAS to 38 phosphine ligands, the method produced a heat map that predicted how well each ligand might promote the desired reactivity by analyzing electronic and steric properties.

Guided by these predictions, the team selected three ligands for laboratory testing and ultimately identified L4 as the most effective option -- tris(4-methoxyphenyl)phosphine (P(p-OMe-C6H4)3). This ligand successfully suppressed BET, allowing alkyl ketones to generate ketyl radicals and participate in high-yield transformations.

The resulting method provides chemists with an accessible way to work with alkyl ketyl radicals and demonstrates how VLAS can rapidly guide the development and optimization of new chemical reactions.
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Archaeologists uncover a 2,000-year-old crop in the Canary Islands | ScienceDaily
Lentils currently cultivated in the Canary Islands have an unbroken local history that reaches back nearly 2,000 years. This remarkable continuity has been revealed by the first genetic analysis of archaeological lentils, conducted by researchers at Linkoping University and the University of Las Palmas de Gran Canaria in Spain.


						
Because these lentils have been shaped for centuries to thrive in hot, dry conditions, they could become an important resource for breeding crops that can cope with ongoing climate change.

Ancient grain silos and DNA preserved in volcanic rock

More than a thousand years ago, the Indigenous inhabitants of Gran Canaria used long-term storage methods to safeguard their harvests. They carved grain silos directly into hard volcanic rock in locations that were extremely difficult to reach. Some of the stored seeds were never retrieved. The environment inside these rock chambers was so favorable that DNA in the plant remains survived until today. For modern researchers, these age-old crops have become an extraordinary scientific resource.

In the new project, scientists examined lentils recovered from these ancient silos. By comparing DNA from the archaeological seeds with lentils that are currently cultivated in the Canary Islands, as well as in Spain and Morocco, they could follow how the crop and its cultivation have changed over time. The work is among the first studies to apply archaeological DNA techniques to legumes.

When did lentils arrive in the Canary Islands?

European sailors encountered the Canary Islands off the African coast in the 1300s. At that time, the archipelago was home to communities whose ancestors had come from North Africa more than a thousand years earlier. Surviving historical accounts describe aspects of Indigenous farming as seen by Europeans, but lentils are not mentioned in those descriptions. This gap in the written record raises a key question: when, and by what route, did lentils reach the Canary Islands?




The study, published in the Journal of Archaeological Science, provides a clear answer that the crop has deep roots in the region. Genetic analyses show that many of the lentil varieties grown on the islands today descend from lentils brought by Indigenous settlers from North Africa in the 200s.

"The same type of lentils has been cultivated for almost 2,000 years in the Canary Islands. This is interesting, especially considering that the indigenous population was greatly diminished when Europeans took over the islands. But the new settlers seem to have adopted the indigenous people's crops and continued to grow them," says Jenny Hagenblad, senior associate professor at Linkoping University, who led the study.

Survival through climate adaptation and cultural knowledge

Why did these lentils persist for so long? According to the researchers, one likely explanation is that the varieties were especially well suited to the local environment. Another possibility is that Indigenous women who married incoming settlers helped maintain knowledge about which crops to plant and how to cultivate them. Even today, women in the Canary Islands generally have more detailed knowledge than men about food plants grown in the region.

The fact that the Canary Islands have kept their original lentil types for such an extended period is more than a curious detail. Interest in the islands' culinary heritage is increasing, and many residents and visitors are eager to eat foods that connect them with local history. Lentils turn out to be a meaningful part of that cultural story.

"We also see in our study that different types of lentils are grown on different islands -- even islands where it was previously thought that lentils were never cultivated. It's important to preserve lentils from different islands, because genetic diversity can prove valuable for the future of agriculture," says Jonathan Santana, researcher at the University of Las Palmas de Gran Canaria.




Lanzarote lentils and their hidden influence on Spanish crops

The team also uncovered another intriguing pattern. "Lenteja tipo Lanzarote," or Lanzarote lentil, is a popular label for lentils sold in Spanish shops. The lentils themselves are not actually produced on Lanzarote, but the name is associated with high quality. When researchers compared lentils grown on the Spanish mainland with modern lentils from the Canary Islands, DNA analyses indicated that lentils from Lanzarote had been cross-bred with Spanish varieties.

"Our results indicate that the lentils from Lanzarote have contributed not only their name but also their genes to Spanish lentils. With the climate change that is now taking place, Canarian lentils, adapted to growing in dry and warm conditions, may be of great interest for future plant breeding," says Jacob Morales, associate professor at the University of Las Palmas de Gran Canaria.

Advanced computing and international support

The project received financial support from several sources, including the European Research Council (ERC) and the Spanish Ministry of Science, Innovation and Universities. Data processing and analyses were performed using the National Academic Infrastructure for Supercomputers in Sweden (NAISS), which is partly funded by the Swedish Research Council.
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Scientists discover a hidden deep sea hotspot bursting with life | ScienceDaily
Off the coast of Papua New Guinea, scientists have identified a previously unknown type of hydrothermal field where two different processes occur at the same time: hot hydrothermal fluids rise from below the seafloor while unusually large quantities of methane and other hydrocarbons escape from the sediments. This combination has not been documented anywhere else. The site is located about 1,300 meters deep on the slope of Conical Seamount in the western Pacific, near the island of Lihir in Papua New Guinea.


						
The findings were recently described in Scientific Reports.

ROV delivers the surprise

"We essentially have a hot vent bubbling right next to a cool gas seep -- a combination that has never been described before," says Dr. Philipp Brandl, marine geologist at the GEOMAR Helmholtz Centre for Ocean Research Kiel. He was chief scientist on the SONNE expedition SO299 DYNAMET, which surveyed the Tabar-Lihir-Tanga-Feni island chain in 2023 to investigate the region's underwater volcanoes (seamounts).

Brandl adds: "No one really expected to find a hydrothermal field here, let alone one that is so exceptional." Earlier missions had shown hints of limited hydrothermal activity, yet this field went unnoticed during several previous research cruises. Only when the team deployed the ROV Kiel 6000 did the unusual features of the site become clear. "It was a real surprise," Brandl says, "especially for those of us who had worked in this area multiple times."

A hybrid system of hot and cool vents

Hydrothermal vents and methane seeps typically appear in separate locations on the seafloor. In this instance, however, their close spacing results from the specific makeup of Conical Seamount. Thick layers of sediment rich in organic material lie beneath the volcanic edifice. Rising magma heats these buried layers, producing methane and other hydrocarbons. At the same time, the heat from the magma drives chemically rich fluids upward until they exit the seafloor as hot hydrothermal vents.




Both the heated fluids from below and the cooler, methane-filled gases from the sediments move upward through the same pathways. As a result, hot water and cold gas emerge from the seafloor only a few centimeters apart.

A habitat unlike any other

This unusual arrangement creates an entirely new kind of deep-sea environment that supports an exceptionally varied community of organisms. The rocks are densely covered by Bathymodiolus mussels, tube worms, shrimp, amphipods, and vivid purple sea cucumbers. "In places, you couldn't see a single patch of rock because everything is so densely populated," Brandl says. "We are confident that some of the species there have not yet been described. However, a dedicated expedition would be needed to fully study this unique habitat."

Because mussels dominate the area, the research team and local observer Stanis Konabe from the University of Papua New Guinea named the site 'Karambusel'. In Tok Pisin, the word means 'mussel'.

Traces of precious metals in the rock

The unusual mixture of gases at Karambusel affects both the ecosystem and the geological characteristics of the vent field. Methane levels exceed 80 percent, and hot fluids rising from below create distinctive chemical conditions in the subsurface. Gold and silver, along with arsenic, antimony, and mercury, accumulate in the surrounding rocks. These minerals indicate that the area once experienced high-temperature hydrothermal activity that deposited precious metals, even though current activity is cooler.

Threats from human activity

Although the site is remarkable for both its geology and its biology, it faces significant risks. Mining operations already occur nearby, such as at the Ladolam gold mine on Lihir, where waste material is discharged into the ocean. Additional exploration licences for seafloor minerals and hydrocarbons are in place. These activities pose threats to the delicate ecosystem and the organisms that depend on it.

The researchers urge further investigation of this region, along with careful marine spatial planning and protective measures to safeguard the site. Philipp Brandl states: "We have discovered an unexpected treasure trove of biodiversity in the Karambusel field that needs to be protected before economic interests destroy it."
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Century-old cosmic ray mystery is close to being solved | ScienceDaily
New work from astrophysicists at Michigan State University may help resolve a scientific question that has lingered for more than a century: where do galactic cosmic rays come from?


						
Cosmic rays -- high-energy particles moving close to the speed of light -- are known to arrive from within the Milky Way and from more distant regions of the universe. However, their specific points of origin have remained unclear since their discovery in 1912. Shuo Zhang, an assistant professor of physics and astronomy at MSU, and her research team conducted two studies that offer new clues about where these particles may have formed. The results were recently shared at the 246th meeting of the American Astronomical Society in Anchorage, Alaska.

These fast-moving particles may have been created in extreme environments such as black holes, star forming regions or the remnants of exploded stars. Such events are capable of generating neutrinos -- tiny, almost massless particles that constantly pass through space and Earth.

"Cosmic rays are a lot more relevant to life on Earth than you might think," Zhang said. "About 100 trillion cosmic neutrinos from far, far away sources like black holes pass through your body every second. Don't you want to know where they came from?"

Exploring Nature's Most Extreme Particle Accelerators

Sources that produce cosmic rays are powerful enough to propel protons or electrons to energies far beyond what the most advanced human-made particle accelerators can reach. Zhang's group focuses on understanding these natural accelerators, called PeVatrons, to determine what they are, where they are located and how they boost particles to such extraordinary energies. Gaining insight into these processes may also help scientists address broader questions about galaxy formation and the nature of dark matter.

New Insights From X-Ray Studies of PeVatron Candidates

In their latest publications, Zhang and her students investigated PeVatron candidates whose origins had not yet been identified. In the first study, postdoctoral researcher Stephen DiKerby examined a puzzling high-energy source found by the Large High Altitude Air Shower Observatory (LHAASO). Although LHAASO detected the source, its true nature was still unknown. Using X-ray observations from the XMM-Newton space telescope, DiKerby identified a pulsar wind nebula -- an expanding region filled with energetic electrons and particles receiving energy from a pulsar. This discovery confirmed the candidate as a pulsar wind nebula-type source of cosmic rays. Only a small number of PeVatrons have been classified in this way.




Student-Led Observations of Additional LHAASO Sources

The second study was conducted by MSU undergraduates Ella Were, Amiri Walker and Shaan Karim. They used NASA's Swift X-ray telescope to examine X-ray signals from several lesser-studied LHAASO cosmic ray sources. By calculating upper limits for the X-ray emission, their results may help guide future investigations of similar objects.

"Through identifying and classifying cosmic ray sources, our effort can hopefully provide a comprehensive catalogue of cosmic ray sources with classification," Zhang said. "That could serve as a legacy for future neutrino observatory and traditional telescopes to perform more in-depth study in particle acceleration mechanisms."

Combining Neutrino, X-Ray and Gamma-Ray Observations

Zhang's team will next examine cosmic ray sources by merging IceCube Neutrino Observatory data with results from X-ray and gamma-ray telescopes. Their aim is to understand why some cosmic ray sources emit neutrinos while others do not, as well as pinpoint where and how those neutrinos are produced.

"This work will call for collaboration between particle physicists and astronomers," Zhang said. "It's an ideal project for the MSU high-energy physics group."

This research is supported by several NASA observation grants and the National Science Foundation IceCube analysis grant.
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New Mars images reveal hidden traces of a recent ice age | ScienceDaily
As we move from Mars's equatorial region toward its northern latitudes, we encounter Coloe Fossae. This area contains a series of long, shallow grooves set within a landscape of deep valleys, scattered impact craters, and surface textures that point to a distant ice age on the Red Planet.


						
Ice ages are not unique to Earth. Our planet alone has experienced several over the past 2.5 billion years. The most recent one, which reached its peak about 20,000 years ago, reduced Earth's global average temperature to approximately 7-10 degC (up to 8 degC cooler than today).

These ancient freezes are unrelated to modern human-driven climate warming. Instead, they result from slow, natural changes in a planet's orbit around the Sun and shifts in the angle of its rotational axis. During an ice age, glaciers and ice sheets expand, and varying temperatures cause these ice masses to repeatedly advance and shrink.

Martian Ice Age Clues Revealed in New Imagery

Other planets also record their own cycles of deep cold. Clear evidence appears on Mars, and the latest images from the High Resolution Stereo Camera aboard ESA's Mars Express show how strongly these past climates shaped the terrain.

In the images, several long, nearly parallel features run diagonally across the scene. These are the structures known as Coloe Fossae, created when alternating blocks of surface material dropped downward. The region also holds numerous craters formed by incoming space debris. They vary widely in shape and age: some are crisp, some eroded, some overlapping, and others partly buried. On the floors of many valleys and craters, swirling, grooved patterns reveal where icy material once moved during an earlier martian ice age.

Glacial Flow Patterns Across Mars

These distinctive textures offer insight into Mars's former climate. Scientists describe them as lineated valley fill (found in valleys) or concentric crater fill (seen in craters). They formed when slow-moving mixtures of ice and debris traveled across the surface, similar to the behavior of glaciers on Earth, and eventually became covered by a thicker layer of rocky material.




This region lies at a latitude of 39degN, far from Mars's north pole (at 90degN). This raises an important question: how did so much ice end up here?

How Mars Gathered Ice Far From Its Poles

The explanation comes from the repeated advance and retreat of glaciers during a previous martian ice age. Although modern Mars is dry, its long-term climate has swung between warmer and colder phases, with cycles of freezing and melting driven mainly by changes in the planet's axial tilt.

During colder intervals, ice spread outward from the poles and reached into the mid-latitudes. When temperatures rose again, the ice retreated but left behind clear traces of its presence. Lineated valley fill and concentric crater fill appear throughout this entire latitude zone, suggesting that Mars once experienced a global climate shift. This particular area may have been blanketed by ice as recently as half a million years ago, marking the end of the planet's most recent ice age.

Mapping Mars's Ancient Glacial Landscape

These indicators of past glacial activity, along with Coloe Fossae and the surrounding craters, are visible in the annotated images. The separation between Mars's northern and southern terrains is especially prominent in topographic and context maps. This boundary circles the planet; in some locations it forms a sharp, two-km-high scarp, while in others, such as here, it appears as a wide and heavily eroded transition zone (known as Protonilus Mensae).




Features such as lineated valley fill and concentric crater fill were also noted in our August Mars Express report on Acheron Fossae.

How the Images Were Created

The Mars Express High Resolution Stereo Camera (HRSC) was developed and is operated by the German Aerospace Center (Deutsches Zentrum fur Luft- und Raumfahrt; DLR). Processing of the camera's data was carried out at the DLR Institute of Planetary Research in Berlin-Adlershof. The working group of Planetary Science and Remote Sensing at Freie Universitat Berlin produced the final image products shown here.
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Giant hidden heat blob slowly travels beneath the U.S. | ScienceDaily
A broad mass of unusually warm rock located far below the Appalachian Mountains in the United States may be connected to the separation of Greenland and North America 80 million years ago, according to new findings from researchers at the University of Southampton.


						
The team argues that this deep heat source is not a leftover feature from when North America separated from Northwest Africa 180 million years ago, which had long been the prevailing view.

This region of hot material, known as the Northern Appalachian Anomaly (NAA), spans roughly 350 kilometers and sits about 200 km beneath New England.

A Deep Origin Far From Today's Location

The study, published in the journal Geology, suggests that the NAA originally formed about 1,800 km away, near the Labrador Sea where the crust began to split between Canada and Greenland. Over tens of millions of years, this pocket of warm, unstable rock slowly migrated to its current position at a pace of about 20 km per million years.

Researchers from the University of Southampton, the Helmholtz Centre for Geosciences in Potsdam (GFZ), and the University of Florence contributed to the project.

Tom Gernon, lead author and Professor of Earth Science at the University of Southampton, said: "This thermal upwelling has long been a puzzling feature of North American geology. It lies beneath part of the continent that's been tectonically quiet for 180 million years, so the idea it was just a leftover from when the landmass broke apart never quite stacked up.




"Our research suggests it's part of a much larger, slow-moving process deep underground that could potentially help explain why mountain ranges like the Appalachians are still standing. Heat at the base of a continent can weaken and remove part of its dense root, making the continent lighter and more buoyant, like a hot air balloon rising after dropping its ballast. This would have caused the ancient mountains to be further uplifted over the past few million years."

Introducing the 'Mantle Wave' Concept

The scientists based their analysis on a theoretical framework they recently proposed called 'mantle wave' theory, which was named a finalist for Science magazine's 2024 Breakthrough of the Year.

This idea describes how hot, dense rock gradually detaches from the base of tectonic plates after continents split, behaving somewhat like blobs rising and falling in a lava lamp. These slow-moving waves can travel along the underside of continents for tens of millions of years and help account for uncommon volcanic eruptions that bring diamonds to the surface, as well as elevated terrain far from plate boundaries.

By combining geodynamic computer models, seismic tomography (similar to a medical ultrasound but using seismic waves to view Earth's interior), and reconstructions of past plate positions, the researchers traced the NAA back to the period when the Labrador Sea opened and Greenland pulled away from Canada 90 to 80 million years ago.

Rock 'Drips' Slowly Moving Beneath the Continent

Professor Sascha Brune, co-author of the study and head of the Geodynamic Modelling Section at GFZ, explained: "These convective instabilities cause chunks of rock, several tens of kilometers thick, to slowly sink from the base of the Earth's outer layer known as the lithosphere. As the lithosphere thins, hotter mantle material rises to take its place, creating a warm region known as a thermal anomaly.




"Our earlier research shows that these 'drips' of rock can form in series, like domino stones when they fall one after the other, and sequentially migrate over time. The feature we see beneath New England is very likely one of these drips, which originated far from where it now sits."

Based on the team's calculations, the NAA appears to be moving southwest across the North American lithosphere at about 20 kilometers per million years. Its present size and depth, approximately 350 km wide, line up well with predictions for these slow-moving mantle instabilities. The researchers estimate that the center of the anomaly could pass beneath the New York region within about 15 million years.

A Greenland Counterpart

The study also proposes that a similar warm anomaly exists beneath north-central Greenland. This feature may share the same origin as the NAA and could be its geological counterpart, having formed on the opposite side of the Labrador Sea during the breakup.

Beneath Greenland, this deep heat source increases the temperature at the bottom of the thick ice sheet, influencing how the ice flows and melts today. As Professor Gernon noted, "ancient heat anomalies continue to play a key role in shaping the dynamics of continental ice sheets from below."

Long-Lived Processes That Shape Continents

Dr. Derek Keir, study co-author and tectonics specialist at the University of Southampton and the University of Florence, said: "The idea that rifting of continents can cause drips and cells of circulating hot rock at depth that spread thousands of kilometers inland makes us rethink what we know about the edges of continents both today and in Earth's deep past."

The results support earlier work showing that deep Earth processes can continue long after activity at the surface has quieted. These persistent instabilities can affect everything from uplift and erosion to inland volcanic patterns, even in regions considered geologically stable.

Professor Gernon added: "Even though the surface shows little sign of ongoing tectonics, deep below, the consequences of ancient rifting are still playing out. The legacy of continental breakup on other parts of the Earth system may well be far more pervasive and long-lived than we previously realized."
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A global shipping detour just revealed a hidden climate twist | ScienceDaily
When militia attacks interrupted shipping routes in the Red Sea, few people expected the effects to reach the skies above the South Atlantic. For Florida State University atmospheric scientist Michael Diamond, however, the sudden rerouting of commercial vessels created a rare chance to investigate a major climate question -- How much do cleaner fuels change how clouds form?


						
In a study published in Atmospheric Chemistry and Physics, Diamond and FSU Department of Earth, Ocean, and Atmospheric Science graduate student Lilli Boss found that new regulations cutting sulfur in marine fuel by roughly 80 percent also reduced cloud droplet formation by about 67 percent compared with older, more polluted fuels.

"The unexpected rerouting of global shipping gave us a unique opportunity to quantify aerosol-cloud interactions, reducing the largest source of uncertainty in global climate projections," said Diamond. "When your 'laboratory' is the atmosphere, it's not every day you can run experiments like this one. It was an invaluable opportunity to get a more accurate picture of what's happening on Earth."

The results could ultimately improve global climate models and give scientists and policymakers better tools for evaluating future environmental regulations and public health protections.

How Reduced Sulfur Fuel Alters Cloud Formation

In January 2020, the International Maritime Organization (IMO) required a large cut in sulfur content in marine fuels to curb air pollution. Tiny particles in ship exhaust, especially sulfate aerosols, play a major role in how clouds form and how bright they become. These aerosols create clouds with many small droplets, which reflect more sunlight and increase cooling at the surface. This cooling effect has historically offset about one-third of the warming produced by greenhouse gases.

Despite this, the influence of aerosols remains highly uncertain. Greenhouse gases such as carbon dioxide, or CO2, stay in the atmosphere for centuries, while aerosols last only days or weeks. Their short lifetime, combined with the natural variability of clouds, makes aerosol-cloud interactions the biggest source of uncertainty in climate forecasts.




Before the rerouting event, Diamond's previous work showed that clouds in heavily trafficked shipping corridors contained larger and fewer droplets after IMO 2020. Scientists continue to debate how the resulting increase in sunlight reaching the ocean may have influenced the 2023 and 2024 marine heatwaves in the Atlantic Ocean. There is also disagreement about how much overall cloudiness decreased after IMO 2020, with estimates ranging from a moderate 10% drop to an extreme 80% decline.

A Conflict-Driven Natural Experiment

Beginning in November 2023, attacks in the Bab al-Mandab Strait dramatically reduced traffic in the Red Sea and pushed ships toward the route around the Cape of Good Hope. The South Atlantic region -- known for persistent low-level clouds that respond strongly to ship pollution -- saw a rapid increase in shipping activity.

Because these changes were caused by conflict rather than weather patterns or new policies, scientists were able to observe how clouds reacted specifically to altered ship emissions. Clear cause-and-effect situations like this are nearly impossible to recreate in controlled experiments, giving researchers a rare natural experiment.

Satellite measurements showed a distinct rise in nitrogen dioxide, or NO2, across the southeastern Atlantic Ocean. NO2 is emitted by ship engines and was unaffected by the IMO 2020 sulfur rules, making it a reliable marker of increased ship traffic. This allowed researchers to directly compare cloud conditions before and after the fuel regulations under similar levels of shipping activity.

What the Data Revealed

Even with about twice as many ships passing through the region in 2024, cloud droplet formation was only slightly weaker than before IMO 2020. By comparing NO2, which remained unchanged by the regulations, with cloud droplet numbers, which respond to sulfur emissions, Diamond and Boss identified a 67% reduction in the ability of ships to influence cloud formation after the fuel rules were introduced. This finding strengthens the evidence that cleaner fuels have substantially reduced shipping's impact on cloud properties and provides an important constraint for improving future climate models.




Why These Results Matter

Understanding how clouds react to changes in aerosol levels is still one of the most difficult aspects of climate research.

The new findings help narrow the uncertainty surrounding Earth's energy balance. With clearer information, policymakers can make more informed decisions about environmental regulations while still considering long-term climate goals. The research also highlights the complex trade-offs that arise when improving air quality, since actions that protect human health can also affect cloud-induced cooling.

Although aerosols provide temporary cooling, they pose serious risks to people. Sulfur particles are harmful pollutants linked to respiratory and cardiovascular problems. According to estimates, the IMO regulation has already prevented tens of thousands of premature deaths.
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How personalized algorithms trick your brain into wrong answers | ScienceDaily
The personalized recommendation systems that curate content on platforms such as YouTube may also interfere with how people learn, according to new research. The study found that when an algorithm decided which information appeared during a learning task, participants who had no background knowledge on the topic tended to focus on only a small portion of what they were shown.


						
Because they explored less of the available material, these participants often answered questions incorrectly during later tests. Despite being wrong, they expressed high confidence in their responses.

These outcomes raise concerns, said Giwon Bahg, who conducted the work as part of his doctoral dissertation in psychology at The Ohio State University.

Algorithms Can Create Bias Even Without Prior Knowledge

Much of the existing research on personalized algorithms examines how they influence opinions about politics or social issues that people already know at least something about.

"But our study shows that even when you know nothing about a topic, these algorithms can start building biases immediately and can lead to a distorted view of reality," said Bahg, now a postdoctoral scholar at Pennsylvania State University.

The findings appear in the Journal of Experimental Psychology: General.




Brandon Turner, a study co-author and professor of psychology at Ohio State, said the results indicate that people may quickly take the limited information supplied by algorithms and draw broad, often unfounded conclusions.

"People miss information when they follow an algorithm, but they think what they do know generalizes to other features and other parts of the environment that they've never experienced," Turner said.

A Movie Recommendation Example

To illustrate how this bias might emerge, the researchers described a simple scenario: a person who has never watched movies from a certain country decides to try some. An on-demand streaming service offers recommendations.

The viewer selects an action-thriller because it appears at the top of the list. The algorithm then promotes more action-thrillers, which the viewer continues to choose.

"If this person's goal, whether explicit or implicit, was in fact to understand the overall landscape of movies in this country, the algorithmic recommendation ends up seriously biasing one's understanding," the authors wrote.




By only seeing one genre, the person may overlook strong films in other categories. They may also form inaccurate and overly broad assumptions about the culture or society represented in those movies, the authors noted.

Testing Algorithmic Effects With Fictional Creatures

Bahg and his research team explored this idea experimentally with 346 online participants. To ensure that no one brought in prior knowledge, the researchers used a completely fictional learning task.

Participants studied several types of crystal-like aliens, each defined by six features that varied across categories. For instance, one square-shaped part of the alien might appear dark black in some types and pale gray in others.

The objective was to learn how to identify each alien type without knowing how many types existed.

How the Algorithm Guided Learning

In the experiment, the aliens' features were concealed behind gray boxes. In one condition, participants were required to click all the features to see a complete set of information for each alien.

In another condition, participants chose which features to examine, and a personalization algorithm selected which items they were likely to sample most frequently. This algorithm steered them toward repeatedly examining the same features over time. They could still look at any feature they wanted, but they were also allowed to skip others entirely.

The results showed that those guided by the personalized algorithm viewed fewer features overall and did so in a patterned, selective manner. When they were later tested on new alien examples they had never seen before, they frequently sorted them incorrectly. Even so, participants remained confident in their answers.

"They were even more confident when they were actually incorrect about their choices than when they were correct, which is concerning because they had less knowledge," Bahg said.

Implications for Children and Everyday Learning

Turner noted that these findings carry real-world significance.

"If you have a young kid genuinely trying to learn about the world, and they're interacting with algorithms online that prioritize getting users to consume more content, what is going to happen?" Turner said.

"Consuming similar content is often not aligned with learning. This can cause problems for users and ultimately for society."

Vladimir Sloutsky, professor of psychology at Ohio State, was also a co-author.
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Tiny Yellowstone quakes ignite a surge of hidden life underground | ScienceDaily
Eric Boyd and his research team investigated how a burst of small earthquakes in 2021 affected the communities of microbes living deep beneath the Yellowstone Plateau Volcanic Field. These microbes inhabit rock and water systems far below the surface, where sunlight never reaches. Instead of relying on photosynthesis, they depend on chemical reactions that occur when water moves through fractured rock. This chemistry provides the energy that supports many forms of underground life.


						
Earthquakes have the potential to reshape this environment in several ways. Shaking can break open new rock surfaces, force out fluids that were previously sealed away, and redirect the flow of water through the subsurface. Each of these effects can create fresh chemical reactions, which in turn alter the types of energy available to microbial communities. The authors refer to this shift in available resources as a change in the chemical "menu" that microbes can draw from.

Sampling Yellowstone's Deep Fluids After the Quake Swarm

To understand how seismic activity influenced this hidden ecosystem, the researchers collected water samples from a nearly 100-meter deep borehole located along the western edge of Yellowstone Lake. They sampled the site five times throughout 2021, giving them a rare look at how conditions changed both immediately and over the following months.

Analyses of these samples showed notable increases in hydrogen, sulfide, and dissolved organic carbon after the earthquakes. These compounds serve as important energy sources for many subsurface organisms. As the chemistry of the water shifted, the team also detected a rise in planktonic cells, suggesting that more microbes were present in the water column than before. This combination of chemical and biological changes indicates that the quake swarm temporarily boosted the resources available to deep microbial life.

Microbial Communities in Motion

Beyond detecting an increase in cell numbers, Boyd and colleagues observed that the types of microbes present changed over time. This result stands out because subsurface microbial communities in continental bedrock aquifers are often considered relatively stable. In contrast, the Yellowstone system appeared to respond quickly and noticeably to the pulse of seismic energy.




According to the authors, the kinetic energy associated with earthquakes can influence both the chemistry and the biological makeup of aquifer fluids. Their findings imply that even small seismic events can drive meaningful ecological shifts underground.

Implications for Other Worlds With Rock and Water

The processes observed in the Yellowstone borehole may not be unique. Many regions around the world experience regular seismic activity that could similarly reshape subsurface energy supplies. If this mechanism is widespread, it could help explain how microbial life persists in deep and isolated environments.

The team also notes that the same basic dynamics might occur on other rocky planets that contain water. If earthquakes or similar geological motions can refresh chemical resources below the surface, this could expand the possible habitats for microbes on worlds such as Mars.
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This glowing particle in a laser trap may reveal how lightning begins | ScienceDaily
Using lasers as precision tools to study how clouds become electrically active may sound futuristic, but researchers at the Institute of Science and Technology Austria (ISTA) have turned it into practical laboratory work. By capturing and charging tiny airborne particles with focused beams of light, scientists can watch how their electrical state changes over time. Their findings, recently reported in Physical Review Letters, could help reveal what triggers lightning.


						
Aerosols are tiny droplets or solid particles suspended in the air, and they surround us constantly. Some are large enough to see, such as springtime pollen, while others, like viruses that circulate during flu season, are far too small for the human eye. A few can even be sensed by taste, including the fine salt particles carried on ocean winds.

PhD student Andrea Stollner, a member of the Waitukaitis and Muller groups at ISTA, studies the behavior of ice crystals that form within clouds. To better understand how these crystals gather charge, she works with model aerosols made from very small, transparent silica spheres.

Together with former ISTA postdoc Isaac Lenton, ISTA Assistant Professor Scott Waitukaitis and collaborators, Stollner has created a technique that uses two intersecting laser beams to trap, stabilize, and electrically charge a single silica particle. This setup opens the door to new investigations into how cloud electrification begins and how lightning is sparked.

Building a Stable Laser Trap

Andrea Stollner works at a large laboratory table filled with polished metal components. Green laser beams cross the space, bouncing from mirror to mirror. A slow, steady hissing noise comes from the table, similar to air leaking from a tire. "It's an anti-vibration table," Stollner says, pointing out how it protects the lasers from small disturbances in the room or from nearby equipment, which is essential for extremely precise measurements.

The beams travel through a series of aligned parts before converging into two narrow streams that enter a sealed container. Where they meet, they create a concentrated point of light that can hold small particles in place. These "optical tweezers" keep drifting aerosols suspended long enough to study them. When a particle is caught, a bright green flash appears, confirming that the trap has successfully grabbed a glowing, perfectly round aerosol particle.




"The first time I caught a particle, I was over the moon," Stollner recalls of her breakthrough moment two years earlier, just before Christmas. "Scott Waitukaitis and my colleagues rushed into the lab and took a short glimpse at the captured aerosol particle. It lasted exactly three minutes, then the particle was gone. Now we can hold it in that position for weeks."

Achieving this level of control took nearly four years. The experiment began with an earlier version developed by Lenton. "Originally, our setup was built to just hold a single particle, analyze its charge, and figure out how humidity changes its charges," Stollner says. "But we never came this far. We found out that the laser we are using is itself charging our aerosol particles."

How Lasers Knock Electrons Loose

Stollner and her colleagues discovered that the particles gain charge through a "two-photon process."

Aerosol particles usually carry almost no net charge, with electrons (negatively charged entities) orbiting within each atom. Laser beams are made of photons (particles of light traveling at the speed of light). When two photons strike the particle at the same moment and are absorbed together, they can remove a single electron. Losing that electron gives the particle one unit of positive charge, and with continued exposure, the particle becomes progressively more positively charged.

For Stollner, identifying this process has opened new opportunities. "We can now precisely observe the evolution of one aerosol particle as it charges up from neutral to highly charged and adjust the laser power to control the rate."

As the charge builds, the particle also begins to lose charge again in sudden, short bursts. These spontaneous discharges hint at behaviors that may occur naturally in the atmosphere.




High above, cloud particles may undergo similar cycles of charge buildup and release.

Searching for Lightning's First Spark

Thunderstorm clouds contain a mix of ice crystals and larger chunks of ice. As these collide, they trade electrical charges. Over time, the cloud becomes so electrically imbalanced that lightning forms. One idea is that the earliest spark of a lightning bolt could arise directly from charged ice crystals. Yet the exact mechanism behind lightning formation remains unresolved. Other theories propose that cosmic rays start the process because the charged particles they produce accelerate within existing electric fields. According to Stollner, the current scientific view is that, in both scenarios, the electric field inside clouds appears too weak to initiate lightning on its own.

"Our new setup allows us to explore the ice crystal theory by closely examining a particle's charging dynamics over time," Stollner explains. While natural ice crystals in clouds are much larger than the silica particles used in the lab, the team hopes that understanding these small-scale effects will reveal the larger processes that create lightning. "Our model ice crystals are showing discharges and maybe there's more to that. Imagine if they eventually create super tiny lightning sparks -- that would be so cool," she adds with a smile.
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This tiny plant survived the vacuum of space and still grows | ScienceDaily
Mosses are well known for surviving in places that challenge most life, including the Himalayan peaks, the scorching deserts of Death Valley, the Antarctic tundra, and the cooling surfaces of active volcanoes. Their remarkable durability led researchers to test moss sporophytes, the reproductive structures that hold spores, in an even harsher setting: outer space. According to a study published in the journal iScience on November 20, more than 80% of these spores endured 9 months outside the International Space Station (ISS) and returned to Earth still capable of reproduction. This marks the first evidence that an early land plant can survive long-term exposure to space conditions.


						
"Most living organisms, including humans, cannot survive even briefly in the vacuum of space," says lead author Tomomichi Fujita of Hokkaido University. "However, the moss spores retained their vitality after nine months of direct exposure. This provides striking evidence that the life that has evolved on Earth possesses, at the cellular level, intrinsic mechanisms to endure the conditions of space."

Asking Whether Moss Could Survive Beyond Earth

Fujita began exploring the possibility of "space moss" while studying plant evolution. He was impressed by mosses' ability to colonize the harshest environments on Earth. "I began to wonder: could this small yet remarkably robust plant also survive in space?"

To investigate, Fujita's team exposed Physcomitrium patens, also known as spreading earthmoss, to a simulated space environment featuring intense UV radiation, extremely high and low temperatures, and vacuum-like conditions.

Testing Moss Structures Under Extreme Stress

The researchers compared three moss forms: protenemata (juvenile moss), brood cells (stress-induced stem cells), and sporophytes (encapsulated spores). They aimed to identify which structure had the greatest likelihood of enduring space.




"We anticipated that the combined stresses of space, including vacuum, cosmic radiation, extreme temperature fluctuations, and microgravity, would cause far greater damage than any single stress alone," says Fujita.

Their experiments showed that UV radiation posed the biggest threat, and sporophytes clearly outperformed the other structures. Juvenile moss did not survive strong UV exposure or extreme temperatures. Brood cells fared better but still fell short. By contrast, the encased spores showed ~1,000x greater UV tolerance and remained capable of germination even after enduring [?]196degC for more than a week or 55degC for an entire month.

Why Encased Spores Withstand Harsh Conditions

The team concluded that each spore's surrounding structure likely absorbs harmful UV light and provides physical and chemical shielding. They suggest that this protective feature may have helped ancient bryophytes, the plant group that includes mosses, move from water to land roughly 500 million years ago and survive repeated mass extinctions.

To determine whether this adaptation held up in real space, the researchers sent sporophytes into orbit.

Launching Moss to the ISS for a Real-World Trial

In March 2022, hundreds of sporophytes traveled to the ISS aboard the Cygnus NG-17 spacecraft. After their arrival, astronauts mounted the samples on the exterior of the station, exposing them to space for 283 days. The specimens later returned to Earth on SpaceX CRS-16 in January 2023 and were brought back to the lab for analysis.




"We expected almost zero survival, but the result was the opposite: most of the spores survived," says Fujita. "We were genuinely astonished by the extraordinary durability of these tiny plant cells."

Strong Survival and Healthy Return to Earth

More than 80% of the spores endured the full trip, and all but 11% of those survivors successfully germinated in the laboratory. Measurements of chlorophyll showed normal levels for nearly all pigments, except for a 20% drop in chlorophyll a, a light-sensitive compound. Despite this reduction, the spores remained healthy.

"This study demonstrates the astonishing resilience of life that originated on Earth," says Fujita.

The team also used their data to build a mathematical model estimating how long the spores might last in similar conditions. Their calculation suggested a potential survival span of up to 5,600 days, or about 15 years, although they stressed that more data is needed for a firm conclusion.

Implications for Growing Life Beyond Earth

The researchers hope these findings support future studies on how extraterrestrial soils might sustain plant life and encourage efforts to use mosses in developing agricultural systems for off-world environments.

"Ultimately, we hope this work opens a new frontier toward constructing ecosystems in extraterrestrial environments such as the Moon and Mars," says Fujita. "I hope that our moss research will serve as a starting point."

This work was supported by DX scholarship Hokkaido University, JSPS KAKENHI, and the Astrobiology Center of National Institutes of Natural Sciences.



					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/11/251124231900.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



A surprising new method finally makes teflon recyclable | ScienceDaily
New research has identified a straightforward and environmentally friendly way to decompose Teflon, one of the most resilient plastics in use today, and convert it into valuable chemical ingredients.


						
Scientists at Newcastle University and the University of Birmingham have created a clean, energy-saving process for recycling Teflon (PTFE), which is widely recognized for its role in non-stick cookware and in products that must withstand high temperatures and harsh chemicals.

The team found that discarded Teflon can be broken apart and reused with only sodium metal and mechanical movement by shaking -- all at room temperature and without toxic solvents.

Their study, published in the Journal of the American Chemical Society (JACS), outlines a low-energy and waste-free alternative to standard fluorine recovery techniques.

Breaking Carbon-Fluorine Bonds to Recover Useful Fluoride

Dr. Roly Armstrong, Lecturer in Chemistry at Newcastle University and corresponding author said: "The process we have discovered breaks the strong carbon-fluorine bonds in Teflon, converting it into sodium fluoride which is used in fluoride toothpastes and added to drinking water.

"Hundreds of thousands of tonnes of Teflon are produced globally each year -- it's used in everything from lubricants to coatings on cookware, and currently there are very few ways to get rid of it. As those products come to the end of their lives they currently end up in landfill -- but this process allows us to extract the fluorine and upcycle it into useful new materials."

Associate Professor Dr. Erli Lu of the University of Birmingham added: "Fluorine is a vital element in modern life -- it's found in around one-third of all new medicines and in many advanced materials. Yet fluorine is traditionally obtained through energy-intensive and heavily polluting mining and chemical processes. Our method shows that we can recover it from everyday waste and reuse it directly -- turning a disposal problem into a resource opportunity."




Why Recycling PTFE Is So Difficult

Polytetrafluoroethylene (PTFE), often called Teflon, is valued for its resistance to heat and chemicals, making it a key material in cookware, electronics, and laboratory tools. However, those same strengths have made it extremely difficult to recycle.

When PTFE is burned or incinerated, it releases persistent pollutants known as 'forever chemicals' (PFAS), which remain in ecosystems for decades. As a result, traditional disposal methods pose significant environmental and public health risks.

Mechanochemistry Provides a Cleaner Path Forward

To address this challenge, the researchers used mechanochemistry, a sustainable approach in which mechanical force drives chemical reactions rather than high heat.

Inside a sealed steel container called a ball mill, small pieces of sodium metal are ground together with Teflon. This grinding causes the materials to react at room temperature, breaking the carbon-fluorine bonds within Teflon and producing harmless carbon along with sodium fluoride, a stable salt widely used in fluoride toothpaste.




The team also demonstrated that the sodium fluoride generated through this method can be used immediately, without additional purification, to synthesize other valuable fluorine-containing compounds used in pharmaceuticals, diagnostic tools, and specialty chemicals.

Confirming Clean Reactions With Advanced NMR Analysis

Associate Professor Dr. Dominik Kubicki, who leads the University of Birmingham's solid-state Nuclear Magnetic Resonance (NMR) team, explained: "We used advanced solid-state NMR spectroscopy -- one of our specialities at Birmingham -- to look inside the reaction mixture at the atomic level. This allowed us to prove that the process produces clean sodium fluoride without any by-products. It's a perfect example of how state-of-the-art materials characterization can accelerate progress toward sustainability."

Toward a Circular Fluorine Economy

This discovery points toward a circular system in which fluorine can be recovered from industrial waste instead of being lost through disposal. Such a model could greatly reduce the environmental impact of fluorine-based chemicals that play essential roles in medicine, electronics, and renewable energy systems.

"Our approach is simple, fast, and uses inexpensive materials," said Dr. Lu. "We hope it will inspire further work on reusing other kinds of fluorinated waste and help make the production of vital fluorine-containing compounds more sustainable."

The study also underscores the expanding role of mechanochemistry in green chemistry. This emerging field replaces high-temperature or solvent-heavy reactions with mechanical motion, opening new opportunities for sustainable innovation.

Dr. Kubicki added: "This research shows how interdisciplinary science, combining materials chemistry with advanced spectroscopy, can turn one of the most persistent plastics into something useful again. It's a small but important step toward sustainable fluorine chemistry."



					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/11/251124094336.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Stunning new 3D images reveal yellow fever's hidden structure | ScienceDaily
Researchers at the University of Queensland have produced the first detailed, high-resolution images of the yellow fever virus (YFV). Yellow fever is a mosquito-borne infection that can severely damage the liver and is potentially fatal.


						
Their work uncovered clear structural distinctions between the long-used vaccine strain (YFV-17D) and the strains responsible for serious illness.

Capturing the Virus in Near-Atomic Detail

According to Dr. Summa Bibby of UQ's School of Chemistry and Molecular Bioscience, scientists have studied yellow fever for many decades, yet this is the first time a complete 3D model of a fully mature yellow fever virus particle has been captured at near-atomic resolution.

"By utilizing the well-established Binjari virus platform developed here at UQ, we combined yellow fever's structural genes with the backbone of the harmless Binjari virus and produced virus particles that could be safely examined with a cryo-electron microscope," Dr. Bibby said.

She explained that the vaccine strain appears smooth and stable at the surface, while the virulent strain has a noticeably uneven, textured exterior.

How Surface Structure Shapes Immune Recognition

These differences influence the way the immune system identifies the virus.




"The bumpier, irregular surface of the virulent strains exposes parts of the virus that are normally hidden, allowing certain antibodies to attach more easily," Dr. Bibby said.

"The smooth vaccine particles keep those regions covered, making them harder for particular antibodies to reach."

Implications for Vaccines and Global Health

Yellow fever continues to pose a significant public health threat in areas of South America and Africa. Because there are no approved antiviral treatments, vaccination remains essential for prevention.

Professor Daniel Watterson noted that the new findings offer important insights into the biology of yellow fever and could guide the development of improved vaccines and antiviral tools for this virus and other orthoflaviviruses.

"The yellow fever vaccine remains effective against modern strains and seeing the virus in such fine detail lets us better understand why the vaccine strain behaves the way it does," Professor Watterson said.




"We can now pinpoint the structural features that make the current vaccine safe and effective.

"The findings could even inform future vaccine design for related viruses like dengue, Zika and West Nile."

The research was published in Nature Communications.
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Scientists uncover a hidden power in a common metal | ScienceDaily
Most chemical reactions rely on heat to move forward, but light has recently become an important alternative. Using light makes it possible to guide reactions with extremely fine control, a field known as photochemistry. Until now, many of these light-driven processes depended on ruthenium, osmium, or iridium -- elements that are costly, scarce, and create environmental concerns when mined.


						
Researchers at Johannes Gutenberg University Mainz (JGU) have now created a new metal complex built from manganese, a widely available and inexpensive element. "This metal complex sets a new standard in photochemistry: it combines a record-breaking excited-state lifetime with simple synthesis," explained Professor Katja Heinze of the JGU Department of Chemistry. "It thus offers a powerful and sustainable alternative to the noble metal complexes that have long dominated light-driven chemistry." The study recently appeared in Nature Communications.

A One Step Route to a High Performance Manganese Complex

Manganese is more than 100,000 times more common on Earth than ruthenium, yet it has rarely been used successfully in photochemical systems. Two major obstacles held it back: most manganese complexes required a long, complicated synthesis involving nine or ten steps, and they typically had very short excited-state lifetimes.

"The newly developed manganese complex overcomes both challenges," said Dr. Nathan East, a former doctoral student in the Heinze group who carried out the initial synthesis. The team created the material directly from commercially available ingredients in a single synthesis step.

To fine-tune the behavior of the complex, the researchers combined manganese with a ligand that adjusts its electronic properties. According to Sandra Kronenberger, who investigated the complex as a doctoral student in the Heinze group at the Max Planck Graduate Center (MPGC), mixing a colorless manganese salt with a colorless ligand produced an unexpectedly intense purple solution resembling ink. She noted that this striking color indicated that the complex had formed in an unusual way.

Dr. Christoph Forster, who contributed quantum chemical calculations, emphasized that the complex does far more than simply look unusual. Its ability to absorb light is extremely strong, giving it a very high chance of capturing incoming light particles. As a result, it uses light energy with exceptional efficiency.




Record Setting Excited State Behavior

"The lifetime of the complex of 190 nanoseconds is also remarkable. This is two orders of magnitude longer than any previously known complexes containing common metals such as iron or manganese," said Dr. Robert Naumann, the lead spectroscopist who analyzed how the excited state behaves using luminescence spectroscopy. In photochemistry, light energizes the catalyst, and the excited catalyst must encounter another molecule through diffusion in order to pass along an electron. Because this encounter can take several nanoseconds, a long lasting excited state is essential.

The researchers also confirmed that the complex performs this key step. "We were able to detect the initial product of the photoreaction -- the electron transfer that occurred -- and thus prove that the complex reacts as desired," said Professor Heinze.

Potential for Scalable Clean Energy Photochemistry

This advancement broadens the possibilities for sustainable photochemical systems. With its simple, scalable synthesis, strong light absorption, stable photophysical characteristics, and long lived excited state, the manganese-based material could support future large scale photochemical applications. Such capabilities may be especially promising for technologies related to sustainable hydrogen production.
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Tiny bee with devil horns discovered in Western Australia | ScienceDaily

The unusual species was spotted during targeted surveys of the critically endangered wildflower Marianthus aquilonarius, which grows only within the Bremer Range region located between Norseman and Hyden.

Lead author Curtin Adjunct Research Fellow Dr. Kit Prendergast, from the Curtin School of Molecular and Life Sciences, explained that the female bee's distinctive horned face inspired the name lucifer, a term meaning "light-bringer" in Latin, while also referencing its devil-like appearance.

Unusual Traits and How the Species Was Identified

"I discovered the species while surveying a rare plant in the Goldfields and noticed this bee visiting both the endangered wildflower and a nearby mallee tree," Dr. Prendergast said.

"The female had these incredible little horns on her face. When writing up the new species description I was watching the Netflix show Lucifer at the time, and the name just fit perfectly. I am also a huge fan of the Netflix character Lucifer so it was a no-brainer.

"DNA barcoding confirmed the male and female were the same species and that it didn't match any known bees in DNA databases, nor did the specimens I had collected morphologically match any in museum collections.




"It's the first new member of this bee group to be described in more than 20 years, which really shows how much life we still have to discover -- including in areas that are at risk of mining, such as the Goldfields."

Risks to Bees and the Plants They Support

Dr. Prendergast said the find demonstrates the need to better understand native bees before their environments are altered.

"Because the new species was found in the same small area as the endangered wildflower, both could be at risk from habitat disturbance and other threatening processes like climate change," Dr. Prendergast said.

"Many mining companies still don't survey for native bees, so we may be missing undescribed species, including those that play crucial roles in supporting threatened plants and ecosystems.

"Without knowing which native bees exist and what plants they depend on, we risk losing both before we even realize they're there."

The research was supported by the Atlas of Living Australia, the Goldfields Environmental Management Group and the USDA Agricultural Research Service.
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Scientists find a hidden weak spot that may trigger Alzheimer's | ScienceDaily
They're tiny particles -- with potentially huge human consequences. Researchers at Aarhus University have uncovered a flaw in how cells form what are known as exosomes, and this defect is associated with a mutation found in some people living with dementia. The discovery may offer new insight into how Alzheimer's develops -- and potentially point toward future treatment strategies.


						
Exosomes are extraordinarily small. Millions of them could sit on the tip of a grain of rice. Despite their size, new findings from the Department of Biomedicine at Aarhus University suggest they may play a central role in Alzheimer's disease. Assistant Professor Kristian Juul-Madsen is part of the team behind the study, which recently appeared in Alzheimer's & Dementia: The Journal of the Alzheimer's Association.

"Exosomes are used to communicate with and activate surrounding cells, and we have now identified a defect in both the production and the quality of exosomes in cells that we know are predisposed to Alzheimer's."

SORLA Mutation Weakens Exosome Production

Scientists have identified four primary genes tied to inherited forms of Alzheimer's. One of these is Sorl1, which contains the instructions for making the protein SORLA. When the SORLA-protein carries a mutation, a person's risk of developing Alzheimer's increases. According to Kristian Juul-Madsen and his colleagues, defects in this protein disrupt the ability of brain cells to produce healthy exosomes.

"We found that cells with this mutation produced 30% fewer exosomes, and those that were produced were significantly worse at stimulating the growth and maturation of surrounding cells -- in fact, up to 50% less effective than in cells where the SORLA-protein is not mutated."

Why Exosome Quality Matters for the Brain

This discovery could be an important step forward for Alzheimer's research, he explains.




"It tells us that exosomes produced particularly by the brain's immune cells play an important role in maintaining brain health -- and that mutations leading to fewer and poorer quality exosomes are associated with increased risk of Alzheimer's."

Kristian Juul-Madsen believes these insights may eventually contribute to advances in Alzheimer's treatment.

"The potential is very clear. We now have the opportunity to investigate new treatments for Alzheimer's -- either by stimulating the function of SORLA so that the cells produce more and better exosomes, or by targeting other known receptors that can enhance exosome production."

A Growing Need for New Alzheimer's Therapies

Alzheimer's is the most common form of age-related dementia in Denmark. An estimated 55,000 Danes live with the disease, and effective treatment options are still lacking.
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Cocoa and tea may protect your heart from the hidden damage of sitting | ScienceDaily
New findings from the University of Birmingham suggest that regularly eating foods rich in flavanols, including tea, berries, apples, and cocoa, may help protect men's blood vessels from the negative effects that occur during long periods of sitting.


						
Sedentary habits are widespread in modern life. Young adults spend an estimated six hours a day seated, and extended sitting is known to reduce how well blood vessels function.

Earlier research has shown that even a small 1% drop in vascular function, measured through brachial Flow-mediated dilatation (FMD), corresponds to a 13% rise in the risk of cardiovascular conditions such as heart disease, strokes, and heart attacks.

Researchers in the new study set out to determine whether specific dietary choices, particularly foods high in flavanols, could help offset the decline in vascular health that occurs during uninterrupted sitting.

What Flavanols Are and Why They Matter

Flavanols are naturally occurring polyphenols found in various fruits, tea, nuts, and cocoa beans. They have previously been linked to cardiovascular benefits, including support for the vascular system during psychological stress.

The study, which has been published in the Journal of Physiology, builds on this earlier evidence.




Dr. Catarina Rendeiro, Assistant Professor in Nutritional Sciences at the University of Birmingham and lead author, explained: "Whether we are sitting at desks, behind the wheel of a car, on a train, or on the sofa reading a book or watching TV, we all spend a lot of time seated. Even though we are not moving our bodies, we are still putting them under stress. Finding ways to mitigate the impact that sitting for uninterrupted periods has on our vascular system could help us cut the risk of developing cardiovascular diseases."

Cardiovascular disease continues to rise. According to the British Heart Foundation, deaths among working-aged adults in the UK increased by 18% to 21,975 in 2023 compared to 2019. Recent analyses also estimate that cardiovascular diseases cost the UK approximately PS29 billion.

Testing Whether Flavanols Protect the Body During Sitting

To explore whether flavanols could help preserve vascular function, the researchers examined the effects of these compounds during a two-hour sitting period. Forty healthy young men took part. Twenty had higher fitness levels and twenty had lower fitness levels. Each participant consumed either a high-flavanol cocoa drink (695 mg of total flavanols per beverage) or a low-flavanol cocoa drink (5.6 mg of total flavanols per beverage) before beginning the sitting session.

Women were not included in the study because fluctuations in estrogen during the menstrual cycle may influence how flavanols affect vascular function. The researchers note that this should be explored in future trials.

Before and after the sitting period, the team measured several indicators of vascular health, including:
    	FMD in the superficial femoral artery and the brachial artery
    	arterial resting shear rate and blood flow
    	systolic and diastolic blood pressure
    	leg muscle oxygenation

High-Flavanol Cocoa Prevents Declines in Blood Vessel Function




Both the higher and lower fitness groups who consumed the low-flavanol drink showed declines in FMD in the arteries of their arms and legs. These participants also experienced increases in diastolic blood pressure, reductions in shear rate and blood flow, and lower leg muscle oxygenation. The results indicate that simply being more physically fit does not protect against the vascular effects of prolonged sitting.

In contrast, participants in both fitness groups who consumed the high-flavanol cocoa did not show declines in FMD in either the arm or leg arteries. This is the first study to demonstrate that flavanols can prevent sitting-induced vascular dysfunction in healthy young men.

Dr. Sam Lucas, Professor of Cerebrovascular, Exercise & Environmental Physiology at the University of Birmingham and co-author, said: "Our experiment indicates that higher fitness levels do not prevent the temporary impairment of vascular function induced by sitting when only drinking low-flavanol cocoa. Importantly, after the high-flavanol drink, both fitter and less-fit participants kept their FMD the same as it was before sitting for two hours."

The results also show for the first time that baseline cardiorespiratory fitness does not change how the body responds to flavanol intake. This suggests that flavanols may help support vascular health regardless of someone's fitness level.

Adding Flavanol-Rich Foods to Daily Routines

Alessio Daniele, PhD student at the University of Birmingham, noted: "It is actually quite easy to add high flavanol foods to your diet. There are cocoa products available in supermarkets and health stores which are processed through methods that preserve flavanol levels. If cocoa isn't your thing, fruits like apples, plums and berries, nuts, and black and green tea are all common kitchen staples and are readily available."

Dr. Catarina Rendeiro added: "Our research shows that consuming high-flavanol foods and drinks during periods spent sitting down is a good way to reduce some of the impact of inactivity on the vascular system.

"Given how common sedentary lifestyles have become and the increased risk this can have to vascular health, using flavanol-rich food and drink, especially in combination with breaking up periods of inactivity by going for a short walk or standing up, could be a good way to enhance long-term health, no matter the individual's fitness level."
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Scientists reveal a hidden alarm system inside your cells | ScienceDaily
Ludwig Maximilian University of Munich (LMU) researchers have uncovered how ribosomes are able to alert the cell when something is wrong.


						
Ribosomes are best known as the cell's protein builders. They attach to mRNA and travel along it, interpreting the genetic code and linking amino acids to form new proteins. Their role, however, extends beyond basic protein production. Ribosomes also help detect cellular stress and can trigger protective actions when the cell encounters harmful conditions. An international team led by Professor Roland Beckmann from LMU's Gene Center Munich has now identified the key steps that launch this stress signaling process. The results were published in Nature.

How Stress Disrupts Protein Production

Protein synthesis is extremely sensitive to disruptions such as limited amino acids, damaged mRNA, or viral infections. These forms of stress interfere with normal mRNA reading and can cause ribosomes to stall and run into one another. When collisions occur, they set off what is known as the ribotoxic stress response (RSR). This response activates pathways that either repair the damage or, if necessary, initiate programmed cell death.

Investigating ZAK With Biochemistry and Cryo-Electron Microscopy

The protein ZAK -- a so-called kinase, that is, an enzyme which activates other molecules by transferring a phosphate group to them -- plays a central role in controlling this stress response. Until now, it had been unclear how ZAK detects ribosomes that have collided and uses that information to activate signaling pathways. By combining biochemical experiments with cryo-electron microscopy, the research group demonstrated that ribosome collisions serve as the main activation cue for ZAK.

The scientists identified how ZAK attaches to ribosomes and which structural features of the collided ribosomes are necessary for its activation. They found that ZAK interacts with specific ribosomal proteins, causing particular regions of ZAK to dimerize, meaning that two copies of the protein pair up. This pairing initiates the cellular signaling cascade.

Why Understanding ZAK Matters

"A deeper understanding of these mechanisms is important for several reasons," says Beckmann. According to him, ZAK functions at one of the earliest stages of the stress response, so learning how it recognizes ribosome collisions offers valuable insight into how cells detect disturbances with remarkable speed. It also helps explain how ribosomal quality control, downstream signaling networks, and the immune system coordinate their responses.

ZAK is also of medical relevance, as abnormal ZAK activity is linked to inflammatory diseases and persistent ribosomal stress. "Our findings thus illuminate a central principle of eukaryotic stress biology," says Beckmann. "The translation machinery itself serves here as a surveillance platform from which global stress signals are initiated."
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Scientists find hidden switch that lets tumors shapeshift and evade treatment | ScienceDaily
Some tumors remain extremely difficult to treat, and carcinomas are among the most challenging. Unlike many other cancers, these tumors can behave unpredictably. Some even shift their appearance and begin to resemble entirely different types of cells found in the human body, such as those in the skin. This unusual ability makes many current treatments far less effective.


						
"The tumors are notoriously plastic in their cellular identity," says Cold Spring Harbor Laboratory (CSHL) Professor Christopher Vakoc. In some cases, this shifting identity helps the cancer avoid therapies designed to destroy it.

New Research Reveals Hidden Weaknesses

Recent studies from the Vakoc lab provide important insights into two of these difficult carcinomas. According to Vakoc, the new work exposes weaknesses that could "tee up targets for therapy."

In research published in Nature Communications, CSHL scientists identified a protein that determines whether pancreatic cancer cells retain their traditional appearance or begin to adopt features similar to skin cells. In a separate study in Cell Reports, the team mapped the crystal structure of another group of proteins that is essential in tuft cell lung cancer.

Linking Past Discoveries to New Therapeutic Possibilities

Vakoc describes this latest development as a full-circle moment for the lab. When tuft cell lung cancer was first identified in 2018, he and his colleagues were searching for epigenetic influences that promote tumor growth. They focused on the mechanisms of transcription and gene regulation rather than the genes themselves. Now, working with CSHL Director of Research Leemor Joshua-Tor, the researchers have uncovered a finding that may eventually lead to an epigenetic therapy capable of halting cancer growth.




These two studies support a long-standing mission in Vakoc's research program. "We aim to identify the master regulators of cellular identity," he says. Scientists hope that these "master regulators" could one day serve as the basis for new treatments, similar to the hormone therapies now used for breast and prostate cancers that were once much harder to manage. Although promising, Vakoc notes that this goal will require more time and continued study.

Toward Safer and More Precise Cancer Treatments

If future medicines emerge from these findings, Vakoc hopes they will be designed to target cancer cells while protecting the rest of the body. That principle is reflected in the lab's current work. In both the pancreatic cancer and lung cancer mouse models they tested, the researchers found no signs of toxicity or harm to major organs. "We're setting a higher bar for specificity when it comes to new cancer targets and treatments," Vakoc says.

Their efforts extend beyond developing future therapies. By revealing how cellular identity is controlled and altered in cancer, the team is contributing to a deeper scientific understanding that could help shape a more precise and effective standard of care in the years ahead.

Research Funding: National Cancer Institute, Pershing Square Sohn Cancer Research Alliance, CSHL-Northwell Health Affiliation, Treeline Biosciences, National Institutes of Health, U.S. Department of Defense, Howard Hughes Medical Institute
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Immune cells use a surprising trick to heal muscle faster | ScienceDaily
At the cellular scale, the way muscle tissue repairs itself becomes surprisingly complex. The body does not respond the same way to all forms of damage. A sudden muscle tear from a sports injury differs greatly from the slow decline in muscle strength seen in conditions such as muscular dystrophy.


						
A research team at Cincinnati Children's has uncovered a shared and unexpected repair process that may help the body recover from several kinds of muscle damage. The findings were published online on Nov. 21, 2025, in Current Biology. The project was led by first author Gyanesh Tripathi, PhD, and corresponding author Michael Jankowski, PhD, who oversees the Research Division in Cincinnati Children's Department of Anesthesia and serves as Associate Director of Basic Science Research for the Pediatric Pain Research Center.

The newly identified mechanism involves macrophages, a type of immune cell. These cells are usually known for acting like tiny cleanup crews that remove bacteria, dead cells, and other unwanted material.

A Neuron-Like Repair Signal

"The biggest surprise about this was finding that a macrophage has a synaptic-like property that delivers an ion to a muscle fiber to facilitate its repair after an injury," Jankowski says. "It's literally like the way a neuron works, and it's working in an extremely fast synaptic-like fashion to regulate repair."

Scientists have long known that macrophages respond to muscle injury by releasing cytokines and chemokines that create inflammation, influence pain, and help drive the growth and regeneration of muscle fibers.

Searching for Pain Relief Leads to a Different Breakthrough

The research team originally aimed to uncover ways to ease pain during recovery after surgery. They were looking for clues that could eventually reduce the need for pain medications that carry significant side effects.




Although they did not find a new approach for pain relief, they identified a process that makes muscle repair occur more quickly. This discovery may support the development of future treatments for muscle wasting and acute injuries. The findings also suggest that macrophages might eventually serve as specialized "delivery vehicles" for cell-based therapies targeting a wider range of medical conditions.

"These are infiltrating macrophages, a very specific type. They're not ones already residing in the tissue. These come in after damage occurs," Jankowski says.

Real-Time Evidence of Rapid Muscle Activation

In experiments that used mouse models of two different injury types, researchers examined how macrophages interact with the myofibers that form muscle tissue. They were even able to capture key moments of this activity as it occurred.

By using brief bursts of a designer chemical to activate the macrophages, the team observed these immune cells forming synaptic-like contacts with myofibers. The macrophages then released calcium ions directly to the muscle fibers, accelerating early stages of healing. Within 10 to 30 seconds, the researchers measured bursts of electrical activity inside the damaged muscle.

"This occurs in a very rapid fashion. You can activate the macrophage and make the muscle twitch subtly almost immediately," Jankowski says.




Healing Effects Seen in Both Injury and Disease Models

The same type of macrophage-driven signaling also helped mice with disease-like muscle damage. After recognizing the injury, the immune cells gathered at the site and triggered waves of activity in the muscle fibers. After 10 days, mice that received this treatment had substantially more new muscle fibers than mice in the control group.

"A similar synaptic-like response worked in both scenarios," Jankowski says.

Next Research Steps

More work is needed to determine whether human macrophages behave the same way when muscle is injured. If they do, researchers will still need to learn how to guide or control the process in ways that could be safely used as therapy.

The team is also interested in an unexpected outcome: although the infiltrating macrophages sped up healing, they did not appear to reduce acute pain. Understanding why this occurs may help explain why about 20% of children who undergo surgery continue to experience lingering pain afterward.

Looking ahead, the researchers want to explore whether macrophages can deliver other helpful signals or materials to muscle cells.

Cincinnati Children's co-authors include Adam Dourson, PhD, Fabian Montecino-Morales, PhD, Jennifer Wayland, MS, Sahana Khanna, Megan Hofmann, Hima Bindu Durumutla, MS, Thirupugal Govindarajan, PhD, Luis Queme, MD, PhD, and Douglas Millay, PhD. The Bioanalysis and Imaging Facility at Cincinnati Children's also contributed to the work.

Funding for this research came from grants provided by the National Institutes of Health (R01NS105715, R01NS113965, R61/R33AR078060, R01AR068286, R01AG082697) and the Cincinnati Children's Hospital Research Foundation.
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Global surge in ultra-processed foods sparks urgent health warning | ScienceDaily
Experts from around the world are raising alarms about the rapid global rise of ultra-processed foods, warning that UPFs are reshaping diets and driving a surge in chronic health problems.


						    	A major three paper Series in The Lancet finds that ultra-processed foods (UPFs) are rapidly replacing fresh and minimally processed meals around the world. The evidence links rising UPF intake to poorer diet quality and higher risks of multiple chronic diseases.
    	The authors explain that although more research on UPFs will continue to be valuable, the current science is already strong enough to justify immediate public health action. Waiting for further studies would allow UPFs to gain an even stronger hold in global diets.
    	The Series stresses that improving diets cannot fall solely on individual behavior. Real progress requires coordinated policies that limit UPF production, marketing, and availability, while also addressing high levels of fat, sugar and salt in the food supply and expanding access to healthy food.
    	The authors describe UPFs as products of an industrial food system built around corporate profit rather than nutrition or sustainability. They warn that only a united international response can counter the political influence of UPF companies, which remains the biggest obstacle to effective dietary policy reform.

Rising UPF Consumption Sparks Global Health Concerns

A new three paper Series in The Lancet, written by 43 international experts, warns that the rapid spread of ultra-processed foods (UPFs) across global diets is creating a serious public health challenge. The authors detail how UPF companies use a range of strategies to increase sales and block policies designed to protect consumers. The Series offers a plan for stronger government action, greater community involvement, and broader access to affordable, nutritious foods.

Professor Carlos Monteiro, University of Sao Paulo, Brazil, explains, "The growing consumption of ultra-processed foods is reshaping diets worldwide, displacing fresh and minimally processed foods and meals. This change in what people eat is fueled by powerful global corporations who generate huge profits by prioritizing ultra-processed products, supported by extensive marketing and political lobbying to stop effective public health policies to support healthy eating."

Calls for Strong, Coordinated Policy Action

Professor Camila Corvalan, University of Chile, Chile, adds, "Addressing this challenge requires governments to step up and introduce bold, coordinated policy action -- from including markers of UPFs in front-of-package labels to restricting marketing and implementing taxes on these products to fund greater access to affordable, nutritious foods."

Dr. Phillip Baker, University of Sydney, Australia, continues, "We need a strong global public health response -- like the coordinated efforts to challenge the tobacco industry. Including safeguarding policy spaces from political lobbying and building powerful coalitions to advocate for healthy, fair and sustainable food systems and stand-up to corporate power."

UPFs, based on the Nova classification, are industrially produced branded foods created from low cost ingredients such as hydrogenated oils, protein isolates or glucose/fructose syrup, along with cosmetic additives (e.g. dyes, artificial sweeteners, emulsifiers). These products are intentionally formulated and promoted to replace fresh foods and traditional meals, while maximizing profits for manufacturers (for a detailed definition see paper 1, panel 1).




Research Shows Clear Links Between UPFs and Chronic Disease

The first paper in The Lancet Series reviews scientific evidence gathered since the Nova classification was developed by Prof Carlos Monteiro and colleagues in 2009. The findings consistently show that UPFs are crowding out traditional dietary patterns, lowering overall diet quality, and contributing to higher risks of many chronic diseases.

National surveys also reveal substantial increases in UPF consumption (paper 1, figure 1). The proportion of dietary energy from UPFs tripled in Spain (11% to 32%) and China (4% to 10%) over the past three decades, and rose from 10% to 23% in Mexico and Brazil during the previous forty years. In the USA and UK, levels have remained above 50% for the past two decades, with slight increases over time.

Growing Body of Evidence Underscores Health Risks

The Series reports that diets high in UPFs are associated with overeating, poor nutrient balance (too much sugar and unhealthy fats, too little fibre and protein), and greater exposure to potentially harmful additives. A systematic review of 104 long-term studies found that 92 showed higher risks for at least one chronic disease, with meta-analyses identifying significant associations with 12 health conditions including obesity, type 2 diabetes, cardiovascular disease, depression, and premature death (paper 1, figure 4, appendix p23-24).

While the authors acknowledge scientific debates about Nova and UPF definitions -- including the need for more long-term trials, clearer mechanisms, and recognition of product subgroups with differing nutritional qualities -- they emphasize that further research should not delay immediate public health action.




Professor Mathilde Touvier, French National Institute for Health and Medical Research (Inserm), France, states, "While healthy debate about UPFs within the scientific community is welcomed, this should be distinguished from attempts by vested interests to undermine the current evidence. The growing body of research suggests diets high in ultra-processed foods are harming health globally and justifies the need for policy action."

Policy Solutions to Reduce UPFs and Improve Diet Quality

The second paper in the Series outlines policy options to curb UPF production, marketing, and consumption, holding major companies accountable for promoting unhealthy diets (paper 2, table 1). These recommendations are intended to strengthen existing legislation targeting high fat, salt and sugar (HFSS) foods.

Professor Barry Popkin, University of North Carolina, US, says "We call for including ingredients that are markers of UPFs (eg, colors, flavors, and sweeteners) in front-of-package labels, alongside excessive saturated fat, sugar, and salt, to prevent unhealthy ingredient substitutions, and enable more effective regulation."

Marketing Restrictions, School Policies, and Fresh Food Access

The authors recommend stronger marketing limits, particularly for promotions aimed at children, digital advertising, and brand-level marketing. They also suggest banning UPFs in public settings such as schools and hospitals, and capping shelf space for UPFs in supermarkets. One example of successful reform is Brazil's national school feeding program, which has removed most UPFs and will require 90% of school food to be fresh or minimally processed by 2026 (paper 2, panel 4).

Alongside regulation, the authors highlight the need to expand access to fresh foods. Taxing selected UPFs could help support subsidies for healthier options, particularly for low-income households.

Professor Marion Nestle, New York University, US, notes, "Improving diets worldwide requires policies tailored to each country's unique situation and how entrenched UPFs have become in people's daily eating habits. While priorities may differ, urgent action is needed everywhere to regulate ultra-processed foods alongside existing efforts to reduce high fat, salt, and sugar content."

Associate Professor Gyorgy Scrinis, University of Melbourne, Australia, adds, "Importantly, policies must ensure that fresh and minimally processed foods are accessible and affordable -- not just for those with time to cook, but for busy families and individuals who rely on convenient options. Only by combining stricter regulation on poor quality food products with realistic support for more nutritious choices can we truly promote better diets for all."

How Corporate Power Drives the Global UPF Boom

The third paper shows that the sharp rise in UPF consumption is being driven primarily by global food corporations rather than individual behavior. These companies use low cost ingredients, large-scale production methods, and highly persuasive marketing to encourage widespread consumption.

With global annual sales reaching $1.9 trillion, UPFs represent the most profitable segment of the food industry. Manufacturers of these products have delivered more than half of the $2.9 trillion in shareholder payouts made by publicly listed food companies since 1962. The profits help fuel expansion, marketing power, and political influence, reinforcing corporate dominance over modern food systems.

The Series explains that UPF companies rely on sophisticated political strategies to protect their interests -- blocking regulations, influencing scientific debates, shaping public opinion, supporting hundreds of interest groups, lobbying, donating to political campaigns, and engaging in litigation to delay policy action (paper 3, table 1 and figure 2).

Professor Simon Barquera, the National Institute of Public Health of Mexico, Mexico, states, "Powerful corporations -- not individuals' choices -- are behind the global rise of ultra-processed foods. Through interest groups, these corporations often position themselves as part of the solution, but their actions tell a different story -- one focused on protecting profits and resisting effective regulation."

Urgent Need for a Unified Global Response

The authors call for a global public health movement to protect policy-making from industry interference, end ties between industry and health organizations, and strengthen networks advocating for reduced UPF consumption.

Professor Karen Hoffman, University of the Witwatersrand, South Africa, says, "Just as we confronted the tobacco industry decades ago, we need a bold, coordinated global response now to curb the overproportionate power of UPF corporations and build food systems that prioritize people's health and well-being."

They argue that transforming food systems requires a new vision that elevates local food producers, preserves cultural food traditions, promotes gender equity, and ensures that economic benefits flow to communities rather than to distant shareholders.

Dr. Phillip Baker concludes, "We are currently living in a world where our food options are increasingly dominated by UPFs, contributing to rising global levels of obesity, diabetes and mental ill-health. Our Series highlights that a different path is possible -- one where governments regulate effectively, communities mobilize, and healthier diets are accessible and affordable for all."

The Lancet Series on Ultra-Processed Foods and Human Health, was supported by funding from Bloomberg Philanthropies.
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New obesity discovery rewrites decades of fat metabolism science | ScienceDaily
Our fat cells, known as adipocytes, do far more than store extra body weight. They serve as an important energy reserve for the body. Inside each adipocyte, fat is packed into lipid droplets that can be tapped when fuel is needed -- for example, during the hours between meals. To release this stored energy, the body relies on a protein called HSL, which functions much like a switch. When energy is running low, hormones such as adrenaline activate HSL, prompting it to free fat that can then supply various organs.


						
Without HSL, it would be reasonable to expect fat to build up, as though the body had lost access to its energy supply. Surprisingly, this is not what happens. Research involving both mice and patients with mutations in the HSL gene shows that the lack of this protein does not lead to excess fat or obesity. Instead, affected individuals experience a loss of fat mass, a condition known as lipodystrophy.

Although obesity and lipodystrophy appear to be complete opposites, both involve fat cells that do not function properly. As a result, each condition can contribute to metabolic disturbances and cardiovascular problems.

HSL Found in an Unexpected Location Inside Fat Cells

To understand this surprising behavior, a team led by Dominique Langin, professor at the University of Toulouse within the I2MC, took a closer look at where HSL is found inside adipocytes. The protein is well known for its role at the surface of lipid droplets, where it helps break down stored fat. However, the study revealed that HSL also resides inside the nucleus of fat cells. "In the nucleus of adipocytes, HSL is able to associate with many other proteins and take part in a program that maintains an optimal amount of adipose tissue and keeps adipocytes 'healthy'," explains Jeremy Dufau, co-author of the study, who completed his doctoral thesis on this topic.

The researchers also found that nuclear HSL levels are tightly controlled. Adrenaline, which activates the form of HSL located on lipid droplets, also encourages the protein to leave the nucleus. This process occurs naturally during fasting. In contrast, obese mice show elevated levels of HSL within the nucleus, suggesting a shift in this regulatory system.

A Revised Understanding of HSL's Role in Metabolism

"HSL has been known since the 1960s as a fat-mobilizing enzyme. But we now know that it also plays an essential role in the nucleus of adipocytes, where it helps maintain healthy adipose tissue," says Dominique Langin. This additional responsibility helps explain why the absence of HSL results in lipodystrophy, and it offers new insights into metabolic disorders such as obesity and related health complications.

This discovery appears at a critical time. In France, one in two adults is overweight or obese, and globally the number reaches two and a half billion people. Obesity increases the risk of a range of diseases, including diabetes and heart problems, and often reduces overall quality of life. Continued scientific research is crucial to improving prevention efforts and patient care.
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Your brain shows damage before your blood pressure even rises | ScienceDaily
A new preclinical study from investigators at Weill Cornell Medicine reports that hypertension disrupts blood vessels, neurons and white matter in the brain long before blood pressure rises to detectable levels. These early disruptions may help explain why hypertension is strongly associated with cognitive disorders, including vascular cognitive impairment and Alzheimer's disease.


						
The study, published Nov. 14 in Neuron, shows that hypertension can trigger early shifts in gene expression within individual brain cells. Such changes may impair thinking and memory, opening the door to treatments that could simultaneously control blood pressure and protect brain health.

People with hypertension are known to have a 1.2 to 1.5-fold greater risk of developing cognitive problems compared to those without the condition, yet the biological reason for this link has remained unclear. Common hypertension medications can successfully bring high blood pressure under control but often show little benefit for cognition. This pattern suggests that damage to brain blood vessels may occur independently of elevated pressure.

"We found that the major cells responsible for cognitive impairment were affected just three days after inducing hypertension in mice -- before blood pressure increased," said senior author Dr. Costantino Iadecola, director of the Feil Family Brain and Mind Research Institute, professor of neuroscience and Anne Parrish Titzell Professor of Neurology at Weill Cornell. "The bottom line is something beyond the dysregulation of blood pressure is involved."

Dr. Anthony Pacholko, postdoctoral associate in neuroscience at Weill Cornell, co-led the research.

Cellular Vulnerability Revealed Through Advanced Techniques

Earlier work from Dr. Iadecola's team showed that hypertension can globally disrupt neuronal function. New single-cell analysis tools have now enabled the researchers to examine, in detail, how different brain cell types respond at the molecular level.




To model hypertension in mice, the team used the hormone angiotensin, which raises blood pressure in a manner similar to the condition in humans. They analyzed changes in various brain cells after three days (before blood pressure increased) and after 42 days (when blood pressure was high and cognitive problems were apparent).

Within the first three days, pronounced gene expression changes appeared in endothelial cells, interneurons and oligodendrocytes. Endothelial cells, which line blood vessels, showed signs of accelerated aging, including reduced energy metabolism and increased senescence markers. The team also observed the early weakening of the blood-brain barrier, which normally regulates nutrient flow into the brain and prevents harmful substances from entering. Interneurons, which help balance excitatory and inhibitory nerve signals, were also damaged. This imbalance resembled early patterns seen in Alzheimer's disease.

Oligodendrocytes, the cells that produce myelin to insulate nerve fibers, expressed fewer genes required for maintaining and regenerating the myelin sheath. When this support declines, neurons eventually lose the ability to communicate efficiently. By day 42, even more gene expression changes had emerged, corresponding with measurable cognitive decline.

"The extent of the early alterations induced by hypertension was quite surprising," Dr. Pacholko said. "Understanding how hypertension affects the brain at the cellular and molecular levels during the earliest stages of the disease may provide clues to finding ways that can potentially block neurodegeneration."

Possible Protective Effects of Current Blood Pressure Medication

One medication already used to treat hypertension, losartan, inhibits the angiotensin receptor. "In some human studies, the data suggest that the angiotensin receptor inhibitors may be more beneficial to cognitive health than other drugs that lower blood pressure," Dr. Iadecola said. In their experiments, losartan reversed early hypertension-related damage in endothelial cells and interneurons in the mouse model.

"Hypertension is a leading cause of damage to the heart and the kidneys, that can be prevented by antihypertensive drugs. So independent of cognitive function, treating high blood pressure is a priority," Dr. Iadecola said.

Dr. Iadecola's team is now studying how the accelerated aging of small blood vessels caused by hypertension might lead to dysfunction in interneurons and oligodendrocytes. Ultimately, they hope to find the most effective strategies to prevent or reverse the long-term cognitive consequences associated with the condition.
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One protein may hold the key to fixing leukemia treatment failure | ScienceDaily
Researchers at Rutgers Health and collaborating institutions have uncovered why a widely used leukemia medication eventually stops helping most patients and have also identified a possible strategy to reverse this resistance.


						
The team pinpointed a protein that enables cancer cells to alter the shape of their mitochondria, the structures that generate cellular energy. This remodeling shields the cells from venetoclax (brand name, Venclexta), a common therapy for acute myeloid leukemia that often becomes less effective over time.

When scientists blocked this protein in mice carrying human acute myeloid leukemia, the experimental compounds restored venetoclax activity and extended the animals' survival.

The study, published in Science Advances, highlights an unexpected form of drug resistance and offers a potential new direction for treating one of the most lethal blood cancers in adults.

How Altered Mitochondria Help Leukemia Cells Survive

"We found that mitochondria change their shape to prevent apoptosis, a type of cell suicide induced by these drugs," said senior study author Christina Glytsou, an assistant professor at Rutgers' Ernest Mario School of Pharmacy and Robert Wood Johnson Medical School and a member of the Rutgers Cancer Institute's Pediatric Hematology and Oncology Research Center of Excellence (NJPHORCE).

Venetoclax can push many acute myeloid leukemia patients into remission by triggering cancer cell death. However, nearly all patients eventually develop resistance. The five-year survival rate remains 30 percent, and the disease claims about 11,000 lives in the United States each year.




OPA1 Identified as a Key Driver of Resistance

Through electron microscopy and genetic screens, Glytsou's team determined that treatment-resistant leukemia cells produce unusually high amounts of OPA1, a protein that organizes the inner structure of mitochondria. Cells with elevated OPA1 develop tightly packed, more numerous folds in their mitochondrial membranes, known as cristae, which trap cytochrome c. Under normal conditions, cytochrome c escapes from the mitochondria to initiate cell death.

Researchers verified these findings in samples from leukemia patients. Individuals who had relapsed after therapy had significantly narrower cristae than newly diagnosed patients, with the most dramatic differences appearing in those previously treated with venetoclax.

Blocking OPA1 Restores Drug Sensitivity

To determine whether inhibiting this structural reshaping could restore treatment response, the team tested two experimental OPA1 inhibitors. In mice transplanted with human leukemia cells, adding the OPA1 inhibitors to venetoclax at least doubled survival time compared with venetoclax alone.

The combined approach was effective across multiple leukemia subtypes, including those with p53 mutations that are typically linked to poor outcomes and strong drug resistance.




Additional Weaknesses Revealed in Resistant Cells

The results also suggest that OPA1 inhibitors may have benefits beyond restoring standard cell death pathways. Experiments showed that cells lacking OPA1 rely heavily on the nutrient glutamine and become susceptible to ferroptosis, an iron-driven form of cell death that results from lipid damage.

Importantly, mouse studies indicated that these compounds did not interfere with normal blood cell development, which is essential when considering new leukemia treatments for people.

Early-Stage Work With Broad Potential

The research remains in its early stages. The OPA1 inhibitors, created by collaborators at the University of Padua in Italy, are still lead compounds and will require further refinement before clinical testing can begin.

"There is still some time to go through," Glytsou said, noting that a third generation of compounds may be needed to improve solubility and other drug properties.

Even so, Glytsou believes this work points toward a promising therapeutic direction for stubborn leukemia cases and possibly other cancers as well. She is also a member of the cancer institute's cancer pharmacology and cancer metabolism and immunology research programs.

OPA1 is overexpressed in several cancer types and is linked with poor outcomes and therapy resistance in breast cancer, lung cancer and other malignancies.

Rutgers Cancer Institute, in partnership with RWJBarnabas Health, is New Jersey's only National Cancer Institute-designated Comprehensive Cancer Center.
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A mysterious metal find in Sweden is rewriting Iron Age history | ScienceDaily
A complete plano-convex ingot has been uncovered in Sweden for the first time. When researchers at the University of Gothenburg analyzed the object using isotopic and chemical methods, the results were surprising. "Due, in particular, to its shape and size, it seemed to us a Bronze Age artifact, but the ingot turned out to be made of a copper-zinc-tin-lead alloy, typical of the Iron Age and later periods," says Serena Sabatini.


						
Plano-convex ingots are most often made of copper, although some are formed from bronze or other copper-based alloys. They are frequently found in regions around the Mediterranean, as well as across continental Europe and along the Atlantic seaboard. Historically, these rounded ingots served as a practical way to transport metal during both the Bronze Age and the Iron Age.

Reevaluating the Sardal Find

At first, archaeologists from the University of Gothenburg assumed the Sardal ingot belonged to the Bronze Age. Because it was recovered on its own and lacked any material that could help assign a date, the team turned to scientific testing to understand what it was made of and to estimate when it might have been produced.

Their analyses overturned the initial assumption. The composition matched a copper-zinc-tin-lead alloy characteristic of the Iron Age and later periods.

Collaboration Reveals Wider Connections

"Thanks to the collaborative climate of the archaeometallurgy research world- we teamed up with a group of Polish scholars, who were working with some Iron Age finds which have the almost exact composition of our ingot," says Serena Sabatini.




According to the researchers, this case demonstrates that even isolated artifacts, which are often challenging to interpret, can gain meaningful historical context through careful study. Bringing together archaeological approaches with scientific analyses can turn a single, enigmatic object into evidence that contributes to a broader understanding of the past.

"Networking and international collaboration are also important to unveil patterns and data that would remain unknown when one look exclusively at the local context. This work clearly shows the importance of teamwork and data sharing. Without the successful collaboration with our Polish colleagues, we would have never achieved such remarkable results!" says Serena Sabatini.

Applying Established Archaeometallurgical Techniques

The research team used well-established techniques in archaeometallurgy (which is the branch of archaeology specialized in the study of ancient metals), including lead isotope and trace element analyses of metal artifacts. These analytical methods have been employed since the 1980s to study both the composition and the likely geological sources of metal (in the sense that they enable to point out the minerary region from which the metal was extracted).

"What is new in this study- is that we went a step further, and by combining the obtained data with known historical and archaeological information, we managed to propose a historical context, for both the unique Sardal plano-convex ingot and the rod ingots from the Ilawa Lakeland area in northeastern Poland. Given the astonishing similarity of the metal composition in all those artifacts we also manage to strengthen earlier hypotheses about contacts and networking in the Baltic area during the Nordic pre-Roman Iron Age," says Serena Sabatini.

The study is published in Journal of Archaeological Science.
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Record sargassum piles trap sea turtle hatchlings on Florida beaches | ScienceDaily
Every year, sea turtles emerge from nests on Florida's beaches and begin the difficult crawl from the sand to the sea -- a journey that plays a major role in whether they survive. Along the way, hatchlings must steer past artificial lighting, scattered debris, and predators such as birds and crabs. Now another challenge has intensified. Massive amounts of sargassum washing onto Florida's coastline are not only affecting beachgoers, they are also creating a serious new barrier for young sea turtles.


						
Scientists have long known that anything blocking a hatchling's route can slow it down and increase danger, but very little research has focused directly on the effects of sargassum. A recent study has started to provide that missing insight.

Researchers Examine How Sargassum Affects Hatchling Movement

A team from Florida Atlantic University's Charles E. Schmidt College of Science investigated whether thick sargassum deposits make the trip to the water more physically demanding -- and whether that added strain could influence a hatchling's chance of survival.

Their work examined three turtle species commonly found on Florida beaches: leatherbacks (Dermochelys coriacea), loggerheads (Caretta caretta) and green turtles (Chelonia mydas). Hatchlings were collected from Juno Beach, Jupiter and Boca Raton.

To evaluate the effect of seaweed, researchers built controlled crawlways on the sand that simulated each hatchling's natural route. At the end of a 15-meter path, they placed loose piles of sargassum up to 19 centimeters high (about 7.5 inches). A dim light several meters away guided the hatchlings forward, mimicking the glow over the ocean that turtles instinctively follow. This setup allowed the team to measure how much extra effort it took to cross sargassum while observing the turtles without disturbing their behavior.

Measuring Energy Use and Physical Condition

Once each hatchling finished the crawl, researchers checked blood glucose levels to estimate energy use. They also measured how quickly the turtles could right themselves when flipped upside down in water, which served as a simple indicator of physical condition. Sand temperature readings were taken at the start, middle and end of every crawl to document environmental conditions.




The findings, published in the Journal of Coastal Research, showed that hatchlings from all three species took much longer to complete their paths when sargassum was present. Most of this extra time came from having to climb up and over the seaweed piles. Even the lower sargassum heights tested in the study (7-9 centimeters) proved difficult, and some hatchlings from each species could not complete the climb within the time allowed.

Sargassum Significantly Slows All Three Species

Median results revealed clear slowdowns. Leatherbacks needed 54% more time to cross light sargassum and 158% more time to cross heavy sargassum. Loggerheads slowed by 91% in light conditions and 175% in heavy ones. Green turtles experienced delays of 75% in light sargassum and 159% in heavy. All species moved noticeably slower through sargassum sections, with loggerheads showing the greatest reduction in speed.

"The longer a hatchling stays on the beach, the more at risk it becomes -- not just from predators like birds and crabs, but also from overheating and dehydration, especially after sunrise," said Sarah Milton, Ph.D., senior author and chair and professor, FAU Department of Biological Sciences. "When sargassum piles are higher -- some can be over a meter high on South Florida beaches in the summer and extend for hundreds of meters down the beach -- we can expect more failed attempts, particularly when hatchlings have to cross multiple bands of seaweed just to reach the ocean."

Inversions and Added Risks for Stranded Hatchlings

The study also documented frequent inversions, where hatchlings flipped onto their backs while trying to scale the seaweed. These incidents were especially common in heavy sargassum trials. One hatchling overturned more than 20 times during a single attempt. Each inversion increased the amount of time the young turtles remained exposed on the beach, raising the risk of predation and heat-related stress.




Despite the delays and the physical effort involved, researchers found no significant differences in blood glucose levels between the hatchlings that crossed sargassum and those that did not. Glucose levels remained within normal ranges for all three species. This suggests that although the seaweed slows hatchlings and increases their vulnerability, it does not immediately drain their measurable energy reserves. Only leatherbacks in the no-crawl control group showed notably higher glucose levels, indicating that the act of crawling itself, rather than the seaweed, may have the stronger short-term physiological impact.

Expanding Sargassum Threatens Hatchling Success

"For sea turtle hatchlings, reaching the ocean is already a race against time -- and survival. Now, increasingly large mats of sargassum are adding new challenges to this critical journey," said Milton. "As these seaweed accumulations grow taller and more widespread, they risk blocking hatchlings entirely, draining their limited energy or leaving them stranded. Beyond impeding movement, sargassum may also reduce nesting space and alter incubation conditions."

The findings highlight the need for beach management strategies that adapt to the rapid spread of sargassum. Without thoughtful intervention, these dense seaweed mats could gradually undermine hatchling survival and long-term conservation efforts.

Study co-author is Abbey M. Appelt, a graduate of the FAU Department of Biological Sciences and a sea turtle nesting specialist at Ecological Associates, Inc., a South Florida environmental consulting firm.
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What 96,000 adults taught scientists about preventing constipation | ScienceDaily
Chronic constipation becomes more common with age. Researchers from Mass General Brigham conducted a new study examining whether five widely followed diets could help prevent chronic constipation in middle- and older-age adults. The team monitored more than 96,000 participants for several years to see how long-term eating habits influenced the likelihood of developing this persistent gastrointestinal issue. Their analysis showed that people who routinely ate a Mediterranean or plant-based diet experienced a lower incidence of constipation. The findings appear in Gastroenterology.


						
"Chronic constipation affects millions of people and can significantly impact a patient's quality of life," said senior author Kyle Staller, MD, MPH, of the Division of Gastroenterology at Massachusetts General Hospital, a founding member of the Mass General Brigham healthcare system. "Our findings suggest that as we age, certain healthy diets may provide benefits to our gut beyond the known cardiovascular benefits."

Healthy Eating Patterns and Risk Reduction

Previous research has demonstrated that healthy diets can ease constipation symptoms, but this study is the first to show that some diets may actually prevent chronic constipation from developing. "We have always assumed that the benefits of eating a healthy diet would be driven by fiber, but our analyses showed the benefit of these healthy diets on constipation were independent of fiber intake," said Staller.

Using information from the Nurses' Health Study, Nurses' Health Study II and the Health Professionals Follow-Up Study, the investigators evaluated long-term dietary patterns in middle- and older-age adults and identified who later experienced chronic constipation, which was defined as symptoms lasting at least 12 weeks within a year. The study assessed five diets: the Mediterranean diet, plant-based diet, low-carb diet, Western diet and inflammatory diet. Participants who consistently consumed a Western or inflammatory diet were more likely to develop chronic constipation, while those who followed a low-carb diet did not show a strong effect on constipation risk.

Key Dietary Takeaways

"Our findings suggest a diet rich in vegetables, nuts and healthy fats may help prevent chronic constipation in middle- and older-age adults," said Staller.

Authorship: In addition to Staller, Mass General Brigham authors include Braden Kuo, Madeline Berschback and Andrew T. Chan.

Disclosures: Andrew T. Chan served as a consultant for Pfizer Inc., and Boehringer Ingelheim. Kyle Staller has received research funding from Ardelyx and ReStalsis and has served as a consultant to Ardelyx, Gemelli Biotech, Laborie, Mahana, ReStalsis, Salix, and Takeda. Braden Kuo has been a consultant to Ironwood, Takeda, Atmo, Restalsis, Pahthom. No other disclosures were reported.

Funding: This work was supported by the National Institutes of Health (U01 CA167552, UM1 CA186107, P01 CA87969, U01 CA176726, K23DK120945).
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CRISPR wheat that makes its own fertilizer | ScienceDaily
Scientists at the University of California, Davis, have created wheat plants capable of promoting the formation of their own fertilizer, a development that could lower global air and water pollution and reduce farming expenses.


						
The work comes from a research group directed by Eduardo Blumwald, a distinguished professor in the Department of Plant Sciences. Using the gene-editing tool CRISPR, the team increased the plant's production of one of its natural chemicals. When wheat roots release this extra compound into the surrounding soil, it assists specific bacteria that can convert nitrogen from the air into a form that nearby plants can absorb. This process is known as nitrogen fixation.

The research was published in Plant Biotechnology Journal.

Potential Benefits for Food Security

For many developing regions, this advancement could offer new support for reliable crop production.

"In Africa, people don't use fertilizers because they don't have money, and farms are small, not larger than six to eight acres," Blumwald said. "Imagine, you are planting crops that stimulate bacteria in the soil to create the fertilizer that the crops need, naturally. Wow! That's a big difference!"

This wheat innovation builds on the group's previous success in rice, and similar work is underway to expand the technique to other major cereal crops.




The Global Fertilizer Problem

Wheat ranks as the world's second most productive cereal and accounts for the largest share of nitrogen fertilizer use, about 18% of the global total. In 2020, more than 800 million tons of fertilizer were manufactured worldwide, according to the United Nations Food and Agriculture Organization.

Plants typically absorb only 30 to 50% of applied nitrogen fertilizer. The remainder often runs into rivers and coastal areas, contributing to oxygen-depleted "dead zones" that harm aquatic ecosystems. Additional surplus nitrogen in soil can produce nitrous oxide, a potent greenhouse gas.

Why Wheat Needs a Different Strategy

Nitrogen-fixing bacteria generate an enzyme called nitrogenase, sometimes referred to as the "fixer" because it carries out nitrogen fixation. The enzyme functions only within these bacteria and only in low-oxygen environments.

Legumes such as beans and peas naturally form root nodules, specialized structures that create the oxygen-poor conditions these bacteria require.




Wheat and most other crops lack these nodules, which is why synthetic nitrogen fertilizer is widely used.

"For decades, scientists have been trying to develop cereal crops that produce active root nodules, or trying to colonize cereals with nitrogen-fixing bacteria, without much success. We used a different approach," Blumwald said. "We said the location of the nitrogen-fixing bacteria is not important, so long as the fixed nitrogen can reach the plant, and the plant can use it."

How the UC Davis Team Found a Workable Solution

The researchers examined 2,800 chemicals naturally made by plants and identified 20 that could encourage nitrogen-fixing bacteria to form biofilms. These biofilms are sticky coatings that wrap around the bacteria, producing a low-oxygen microenvironment suitable for nitrogenase activity. The team then mapped how plants synthesize these compounds and identified the genes involved.

With this information, they used CRISPR to adjust wheat plants so they generated larger amounts of one compound in particular, a flavone called apigenin. Because the plants produce more apigenin than they need, the surplus is released into the soil. In experiments, this apigenin stimulated soil bacteria to form protective biofilms, enabling nitrogenase to fix nitrogen in a usable form that the wheat could absorb.

Under very low nitrogen fertilizer conditions, the modified wheat also produced higher yields compared to control plants.

Large Economic Gains for Farmers

Farmers in the United States spent nearly $36 billion on fertilizers in 2023, according to estimates from the U.S. Department of Agriculture. Blumwald notes that about 500 million acres in the country are planted with cereals.

"Imagine, if you could save 10% of the amount of fertilizer being used on that land," he pondered. "I'm calculating conservatively: That should be a savings of more than a billion dollars every year."

Other authors include Hiromi Tajima, Akhilesh Yadav, Javier Hidalgo Castellanos, Dawei Yan, Benjamin P. Brookbank and Eiji Nambara.

The University of California has filed a patent application, which is now pending. Bayer Crop Science and the UC Davis Will Lester Endowment provided funding for the work.
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How parakeets make new friends in a surprisingly human way | ScienceDaily
Forming new social connections is not always easy, even for animals known for their intelligence and communication skills. Researchers at the University of Cincinnati discovered that monk parakeets meeting unfamiliar birds tend to "test the waters" before deciding whether a potential partner is safe to approach. Instead of rushing in, the birds move gradually toward newcomers, taking time to observe and adjust before engaging in more daring interactions that could carry a higher risk of injury.


						
The findings appear in the journal Biology Letters.

Why Social Bonds Matter for Parrots

"There can be a lot of benefits to being social, but these friendships have to start somewhere," said Claire O'Connell, the study's lead author and a doctoral student in UC's College of Arts and Sciences.

O'Connell worked with UC Associate Professor Elizabeth Hobson, former UC postdoctoral researcher Annemarie van der Marel, and Princeton University Associate Professor Gerald Carter. She explained that many parrot species develop strong, lasting relationships with one or two partners. These close companions often spend much of their time together, groom each other or even form reproductive partnerships. According to O'Connell, strong bonds like these are often linked to reduced stress and improved reproductive success.

The Risks of Making First Contact

Despite the advantages of close relationships, approaching a stranger can be dangerous. O'Connell noted that birds uninterested in a newcomer's attention may respond aggressively, creating a real possibility of injury.




To better understand how these initial interactions unfold, researchers placed groups of wild-caught monk parakeets together in a spacious flight pen. Some individuals had never encountered each other before. The team recorded when new connections formed by tracking how close the birds allowed each other to come and identifying which pairs engaged in grooming or other friendly behaviors over time.

Tracking Relationship Development

More than 179 relationships were analyzed with computational tools and statistical models. The goal was to determine whether the progression of new social ties matched expectations from earlier work on the idea of testing the waters.

"Capturing the first moments between strangers can be challenging, so we were really excited that our experiments gave us the chance to observe that process up close," O'Connell said.

The data revealed that unfamiliar birds were far more cautious when approaching each other than when interacting with birds they already knew. Over time, however, many of the stranger pairs began sharing space more comfortably and eventually perched together, touched beaks or groomed each other. A few pairs progressed even further, sharing food or mating.

A Pattern Seen in Other Social Species

The results mirrored a 2020 study of vampire bats showing that newcomers also test the waters, slowly progressing from grooming relationships to more substantial food-sharing partnerships with trusted companions.

"What's really fascinating about testing the waters is how intuitive it feels," O'Connell said.

She added that she could relate personally. "I started observing the parakeets shortly before I moved to Cincinnati to start graduate school," she said. "I was excited but also a little nervous about making new friends. At the same time, I was literally watching the parakeets make new friends themselves, although some did better than others. I started realizing there may be something I could learn from the parakeets."
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Scientists may have found the planet that made the Moon | ScienceDaily
    	Reconstructing Theia's makeup: A new study in Science identifies the most likely chemical composition of Theia, the ancient planetary body that collided with early Earth.
    	Clues to its birthplace: Theia's reconstructed composition points to an origin in the inner Solar System and suggests it formed even closer to the Sun than Earth.
    	Moon rocks as evidence: Scientists analyzed lunar samples returned by the Apollo missions, using their precise iron isotope ratios for the first time to trace Theia's origins.

About 4.5 billion years ago, a dramatic event transformed the young Earth when a large protoplanet known as Theia struck our planet. Scientists still cannot fully reconstruct the sequence of the impact or what followed, but the consequences are clear. The collision altered Earth's size, structure, and orbit, and it ultimately led to the creation of the Moon, which has remained our constant companion in space ever since.

This raises several important questions. What kind of object collided with Earth so violently? How massive was Theia, what was it composed of, and from what region of the Solar System did it originate? These questions remain challenging because Theia did not survive the encounter. Even so, chemical clues linked to its existence persist within the modern Earth and Moon. A new study published on November 20, 2025, in Science and conducted by researchers from the Max Planck Institute for Solar System Research (MPS) and the University of Chicago uses these clues to reconstruct Theia's likely composition and identify where it may have formed.
"The composition of a body archives its entire history of formation, including its place of origin." Thorsten Kleine, Director at MPS and co-author of the new study

Isotopes as Records of a Body's Ancient Origins

The proportions of certain metal isotopes provide valuable insight into a body's past. Isotopes are different versions of the same element that vary only in the number of neutrons in the nucleus and therefore in their mass. In the early Solar System, these isotopes were not distributed evenly. Materials near the Sun contained slightly different isotope ratios than those formed farther out. As a result, a body's isotopic makeup preserves information about the original region where its building materials formed.

Tracking Theia's Signature in Earth and Lunar Rocks

In the new study, scientists measured iron isotope ratios in rocks from Earth and the Moon with a level of precision not achieved before. They analyzed 15 samples from Earth and six lunar samples returned by the Apollo missions. The findings were consistent with previous work on chromium, calcium, titanium, and zirconium isotopes: Earth and Moon show no measurable differences in these ratios.




This close match, however, does not directly reveal what Theia was like. Multiple collision models could still produce the same final outcome. In some scenarios, the Moon forms mostly from Theia's material. In others, the early Earth contributes most of the material, or the two bodies mix so thoroughly that their individual signatures cannot be separated.

Reconstructing a Lost Planet from Chemical Evidence

To learn more about Theia, the team treated the Earth-Moon system like a puzzle that could be solved backward. By considering the identical isotopic signatures found in both bodies, they tested combinations of possible Theia compositions, sizes, and early Earth properties that could have produced the final state we observe today.

Their analysis included iron, chromium, molybdenum, and zirconium isotopes. Each element provides information about a different stage in planetary development.

Long before the collision with Theia, the early Earth experienced an internal differentiation process. As Earth's metallic core formed, elements such as iron and molybdenum migrated inward and became concentrated there, leaving the mantle with much lower amounts. The iron now found in Earth's mantle must therefore have arrived after the core formed, possibly delivered by Theia. Elements like zirconium, which remained in the mantle, record the full history of the planet's formation.

Meteorites as Clues to Theia's Birthplace

When the researchers compared all mathematically possible combinations of Theia and early Earth compositions, they found that some outcomes were highly improbable.



"The most convincing scenario is that most of the building blocks of Earth and Theia originated in the inner Solar System. Earth and Theia are likely to have been neighbors." Timo Hopp, MPS scientist and lead author of the new study

The early Earth's makeup can be explained mostly as a mix of known meteorite types. Theia is different. Meteorites originate from specific regions of the Solar System and act as reference points for the materials available during planet formation. In the case of Theia, the data suggest that its composition cannot be fully matched to known meteorite groups. Instead, the results indicate that some of Theia's building material came from even closer to the Sun than Earth's own source region. According to the team's calculations, Theia most likely formed interior to Earth's orbit before the two bodies eventually collided.
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A tiny enzyme may hold the key to safer pain relief | ScienceDaily
Researchers at Tulane University, working with teams from eight additional institutions, have identified a previously unknown way that nerve cells send messages. This discovery could change how scientists understand pain and may guide the development of safer and more effective treatments.


						
The work was co-led by Matthew Dalva, director of the Tulane Brain Institute and professor of cell and molecular biology in the School of Science and Engineering, together with Ted Price at the University of Texas at Dallas. Their study shows that neurons can release an enzyme outside the cell that activates pain signals following an injury. The findings, reported in Science, also shed new light on how brain cells strengthen their connections during learning and memory.

External Enzyme Linked to Pain Activation

"This finding changes our fundamental understanding of how neurons communicate," Dalva said. "We've discovered that an enzyme released by neurons can modify proteins on the outside of other cells to turn on pain signaling -- without affecting normal movement or sensation."

The researchers identified this enzyme as vertebrate lonesome kinase (VLK). They found that neurons use VLK to communicate in the space surrounding the cells, where it alters nearby proteins in ways that can influence how signals travel between nerve cells.

VLK's Role in Cell Signaling and Drug Development

"This is one of the first demonstrations that phosphorylation can control how cells interact in the extracellular space," Dalva said. "It opens up an entirely new way of thinking about how to influence cell behavior and potentially a simpler way to design drugs that act from the outside rather than having to penetrate the cell."

The team discovered that active neurons release VLK, which increases the activity of a receptor involved in pain, learning and memory. When researchers removed VLK from pain-sensing neurons in mice, the animals did not experience normal post-surgical pain, yet their movement and sensory abilities remained intact. When VLK levels were increased, pain responses intensified.




Implications for Pain, Learning and Neural Plasticity

"This study gets to the core of how synaptic plasticity works -- how connections between neurons evolve," said Price, director of the Center for Advanced Pain Studies, professor of neuroscience at the University of Texas at Dallas' School of Behavioral and Brain Sciences and a co-corresponding author of the study. "It has very broad implications for neuroscience, especially in understanding how pain and learning share similar molecular mechanisms."

Dalva noted that the results point toward a safer strategy for altering pain pathways by focusing on enzymes such as VLK instead of blocking NMDA receptors. NMDA receptors help regulate communication between neurons but can cause significant side effects when disrupted.

Pathway May Simplify Future Drug Design

The findings also offer one of the first examples of how to influence interactions between proteins on the cell surface without entering the cell itself. Dalva said this could make drug development easier and reduce unintended effects, since the therapeutic agent would work outside the cell.

Next steps include determining whether this mechanism affects only a small set of proteins or represents a wider biological process that has gone largely unnoticed. If it proves to be widespread, it may reshape treatment strategies for neurological and other diseases.




Large Collaborative Effort

The research was carried out in partnership with colleagues at The University of Texas Health Science Center at San Antonio, The University of Texas MD Anderson Cancer Center, the University of Houston, Princeton University, the University of Wisconsin-Madison, New York University Grossman School of Medicine and Thomas Jefferson University.

"Our findings were only possible through this kind of collaboration," Dalva said. "By combining Tulane's expertise in synaptic biology with the strengths of our partners, we were able to reveal a mechanism that has implications not just for pain, but for learning and memory across species."

The project was supported by grants from the National Institute of Neurological Disorders and Stroke, the National Institute on Drug Abuse and the National Center for Research Resources, all part of the National Institutes of Health. Co-first authors include Dr. Sravya Kolluru, Dr. Praveen Chander and Dr. Kristina Washburn, all members of The Dalva Lab at Tulane.
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Scientists capture stunning real-time images of DNA damage and repair | ScienceDaily
Cancer biology, drug safety studies and aging research may all benefit from a fluorescent sensor created at Utrecht University. The new technology gives scientists the ability to watch DNA damage and repair unfold inside living cells in real time. This development, described in Nature Communications, enables types of experiments that were not previously possible.


						
DNA in our cells faces continual harm from sunlight, chemicals, radiation and even the normal processes that keep the body functioning. Most of this damage is corrected very quickly. When these repairs fail, the resulting errors can play a role in aging, cancer and several other diseases.

For years, researchers struggled to directly observe these repair events as they occurred. Many traditional approaches required killing and preserving cells at different time points, producing only isolated snapshots instead of a continuous view.

A New DNA Damage Sensor for Living Cells

Scientists at Utrecht University have now introduced a sensor that changes this situation. Their tool allows researchers to watch damage appear and fade inside living cells and also inside living organisms. According to the study published in Nature Communications, this capability opens the way to experiments that were previously out of reach.

Lead researcher Tuncay Baubec describes the approach as a method for looking inside a cell "without disrupting the cell." He notes that common tools such as antibodies and nanobodies often bind too tightly to DNA, which can interfere with the cell's own repair systems.

"Our sensor is different," he says. "It's built from parts taken from a natural protein that the cell already uses. It goes on and off the damage site by itself, so what we see is the genuine behavior of the cell."

How the Fluorescent Sensor Works




The system relies on a fluorescent tag attached to a small domain taken from one of the cell's own proteins. This domain briefly recognizes a marker that appears only on damaged DNA. Because the interaction is gentle and reversible, the sensor highlights the affected region while leaving the cell's repair work untouched.

Biologist Richard Cardoso Da Silva, who helped design and evaluate the tool, recalls the moment he recognized its potential. "I was testing some drugs and saw the sensor lighting up exactly where commercial antibodies did," he says. "That was the moment I thought: this is going to work."

A Continuous View of DNA Repair

The contrast with older methods is striking. Instead of running many separate experiments to capture different moments, researchers can now watch the entire repair sequence as a single continuous movie. They can track when the damage appears, observe how rapidly repair proteins arrive and see when the cell resolves the issue. "You get more data, higher resolution and, importantly, a more realistic picture of what actually happens inside a living cell," says Cardoso Da Silva.

The research team also tested the sensor outside the lab dish. Collaborators at Utrecht University used the tool in the worm C. elegans, a widely used model organism. The sensor performed equally well and revealed programmed DNA breaks that occur during the worm's development. For Baubec, this demonstration was essential. "It showed that the tool is not only for cells in the lab. It can be used as well in real living organisms."

The potential applications extend beyond watching repair occur. The sensor's protein domain can be connected to other molecular components, allowing scientists to map the locations of DNA damage across the genome or determine which proteins gather around a damaged region. Researchers can also reposition damaged DNA inside the nucleus to test how its location influences repair. "Depending on your creativity and your question, you can use this tool in many ways," says Cardoso Da Silva.




Better Tools for Medical and Drug Research

Although the sensor is not a treatment, it could significantly improve medical research. Many cancer therapies work by inflicting deliberate DNA damage on tumor cells, and early drug development often requires precise measurements of how much damage a compound creates.

"Right now, clinical researchers often use antibodies to assess this," Baubec says. "Our tool could make these tests cheaper, faster and more accurate." The team also sees potential uses in clinical settings, such as studying natural aging or detecting exposure to radiation or other mutagenic factors.

The innovation is already attracting interest. Several laboratories contacted the team before publication, eager to use the sensor in their own repair studies. To support this demand, the researchers have made the tool available without restrictions. Baubec notes, "Everything is online. Scientists can use it immediately."
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Boosting one protein helps the brain protect itself from Alzheimer's | ScienceDaily
Researchers at Baylor College of Medicine have identified a natural process in the brain that can remove existing amyloid plaques in mouse models of Alzheimer's disease while also helping preserve memory and thinking ability. This process relies on astrocytes, star shaped support cells, which can be guided to clear out the toxic plaque buildup commonly seen in Alzheimer's. When the team increased the amount of Sox9, a protein that influences many astrocyte functions during aging, the cells became more effective at removing amyloid deposits. The findings, reported in Nature Neuroscience, suggest that strengthening astrocyte activity could one day help slow cognitive decline linked to neurodegenerative disorders.


						
"Astrocytes perform diverse tasks that are essential for normal brain function, including facilitating brain communications and memory storage. As the brain ages, astrocytes show profound functional alterations; however, the role these alterations play in aging and neurodegeneration is not yet understood," said first author Dr. Dong-Joo Choi, who conducted this work while at the Center for Cell and Gene Therapy and the Department of Neurosurgery at Baylor. Choi is now an assistant professor at the Center for Neuroimmunology and Glial Biology, Institute of Molecular Medicine at the University of Texas Health Science Center at Houston.

Focusing on Sox9 as a Key Regulator

For this project, the investigators set out to understand how astrocytes change with age and how those changes relate to Alzheimer's disease. Their attention centered on Sox9, a protein that influences a wide network of genes involved in astrocyte aging.

"We manipulated the expression of the Sox9 gene to assess its role in maintaining astrocyte function in the aging brain and in Alzheimer's disease models," explained corresponding author Dr. Benjamin Deneen, professor and Dr. Russell J. and Marian K. Blattner Chair in the Department of Neurosurgery, director of the Center for Cancer Neuroscience, member of the Dan L Duncan Comprehensive Cancer Center at Baylor and principal investigator at the Jan and Dan Duncan Neurological Research Institute at Texas Children's Hospital.

Testing the Approach in Symptomatic Alzheimer's Models

"An important point of our experimental design is that we worked with mouse models of Alzheimer's disease that had already developed cognitive impairment, such as memory deficits, and had amyloid plaques in the brain," Choi said. "We believe these models are more relevant to what we see in many patients with Alzheimer's disease symptoms than other models in which these types of experiments are conducted before the plaques form."

In these models, the researchers either increased or removed Sox9 and then monitored each mouse's cognitive performance for six months. During this period, the animals were tested on their ability to recognize familiar objects and locations. After the behavioral studies were completed, the team examined the brains to measure plaque accumulation.




Higher Sox9 Levels Improve Plaque Removal and Memory

The results showed a clear difference. Lowering Sox9 led to faster plaque buildup, reduced structural complexity in astrocytes and diminished plaque clearing. Raising Sox9 had the opposite effect, increasing the cells' activity, supporting plaque removal and preserving cognitive performance. The protective benefits suggested that strong astrocyte engagement may help slow the cognitive decline associated with neurodegenerative disease.

"We found that increasing Sox9 expression triggered astrocytes to ingest more amyloid plaques, clearing them from the brain like a vacuum cleaner," Deneen said. "Most current treatments focus on neurons or try to prevent the formation of amyloid plaques. This study suggests that enhancing astrocytes' natural ability to clean up could be just as important."

Future Potential and Ongoing Research Needs

Choi, Deneen and their colleagues note that additional research is needed to understand how Sox9 behaves in the human brain across time. Still, these results point toward the possibility of developing therapies that harness astrocytes' natural cleaning abilities to combat neurodegenerative disorders.

Sanjana Murali, Wookbong Kwon, Junsung Woo, Eun-Ah Christine Song, Yeunjung Ko, Debo Sardar, Brittney Lozzi, Yi-Ting Cheng, Michael R. Williamson, Teng-Wei Huang, Kaitlyn Sanchez and Joanna Jankowsky, all at Baylor College of Medicine, also contributed to this work.

This research was supported by National Institutes of Health grants (R35-NS132230, R01-AG071687, R01-CA284455, K01-AG083128, R56-MH133822). Additional funding came from the David and Eula Wintermann Foundation, the Eunice Kennedy Shriver National Institute of Child Health & Human Development of the National Institutes of Health under Award Number P50HD103555 and from shared resources provided by Houston Methodist and Baylor College of Medicine.
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Solar Superstorm Gannon crushed Earth's plasmasphere to a record low | ScienceDaily
A geomagnetic superstorm is one of the most extreme forms of space weather, created when the Sun sends enormous bursts of energy and charged particles toward Earth. These powerful events rarely occur, typically appearing only once every 20-25 years. On May 10-11, 2024, Earth was hit by the strongest event of this kind in more than two decades, known as the Gannon storm or Mother's Day storm.


						
A research effort led by Dr. Atsuki Shinbori of Nagoya University's Institute for Space-Earth Environmental Research gathered direct observations during the storm and produced the first detailed view of how such an event squeezes Earth's plasmasphere (a protective region of charged particles surrounding the planet). The results, published in Earth, Planets and Space, show how both the plasmasphere and the ionosphere respond during intense solar disturbances and offer insight that can improve predictions of satellite disruptions, GPS problems, and communication issues caused by extreme space weather.

Arase Satellite Captures a Rare Plasmasphere Collapse

Launched by the Japan Aerospace Exploration Agency (JAXA) in 2016, the Arase satellite travels through Earth's plasmasphere and measures plasma waves and magnetic fields. During the May 2024 superstorm, it happened to be in an ideal position to record the severe compression of the plasmasphere and the long, slow recovery that followed. This marked the first time scientists had continuous, direct data showing the plasmasphere contracting to such a low altitude during a superstorm.

"We tracked changes in the plasmasphere using the Arase satellite and used ground-based GPS receivers to monitor the ionosphere -- the source of charged particles that refill the plasmasphere. Monitoring both layers showed us how dramatically the plasmasphere contracted and why recovery took so long," Dr. Shinbori explained.

Superstorm Pushes Plasmasphere to Record-Low Altitudes

The plasmasphere works with Earth's magnetic field to help block harmful charged particles from the Sun and deep space, offering natural protection for satellites and other technology. Under normal conditions, this region stretches far from Earth, but the May storm forced its outer edge inward from about 44,000 km above the surface to only 9,600 km.




The storm formed after several major eruptions on the Sun released billions of tons of charged particles toward Earth. Within just nine hours, the plasmasphere was compressed to roughly one-fifth of its usual size. Its recovery was unusually slow, requiring more than four days to refill, which is the longest recovery time recorded since Arase began monitoring the region in 2017.

"We found that the storm first caused intense heating near the poles, but later this led to a big drop in charged particles across the ionosphere, which slowed recovery. This prolonged disruption can affect GPS accuracy, interfere with satellite operations, and complicate space weather forecasting," Dr. Shinbori noted.

Superstorm Pushes Auroras Farther Toward the Equator

During the peak of the storm, the Sun's activity compressed Earth's magnetic field so strongly that charged particles were able to travel much farther along magnetic field lines toward the equator. As a result, vivid auroras appeared in places that rarely experience them.

Auroras normally occur near the poles because Earth's magnetic field channels solar particles into the atmosphere there. This storm was powerful enough to shift the auroral zone far beyond its usual location near the Arctic and Antarctic circles, producing displays in mid-latitude regions such as Japan, Mexico, and southern Europe -- areas where auroras are seldom seen. Stronger geomagnetic storms allow the lights to reach increasingly equatorial regions.

Negative Storms Slow the Plasmasphere's Return to Normal

About an hour after the superstorm arrived, charged particles surged through Earth's upper atmosphere at high latitudes and flowed toward the polar cap. As the storm weakened, the plasmasphere began to replenish with particles supplied by the ionosphere.




This refill process usually takes only a day or two, but in this case the recovery stretched out to four days because of a phenomenon known as a negative storm. In a negative storm, particle levels in the ionosphere drop sharply over large areas when intense heating alters atmospheric chemistry. This reduces oxygen ions that help create hydrogen particles needed to restore the plasmasphere. Negative storms are invisible and can only be detected using satellites.

"The negative storm slowed recovery by altering atmospheric chemistry and cutting off the supply of particles to the plasmasphere. This link between negative storms and delayed recovery had never been clearly observed before," Dr. Shinbori said.

Why These Findings Matter for Space Weather and Technology

These results provide a clearer understanding of how the plasmasphere changes during a severe solar storm and how energy moves through this region of space. Several satellites experienced electrical problems or stopped transmitting data during the event, GPS signals became less accurate, and radio communications were disrupted. Knowing how long Earth's plasma layer takes to recover from such disturbances is essential for predicting future space weather and for protecting the technology that relies on stable conditions in near-Earth space.
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Scientists reveal how baby turtles navigate thousands of miles with a hidden magnetic sense | ScienceDaily
Loggerhead turtles are equipped with two different abilities for sensing the Earth's magnetic field, yet scientists had not determined which one they rely on to interpret the magnetic map they inherit at birth. New findings from researchers at the University of North Carolina at Chapel Hill, published in Journal of Experimental Biology, show that hatchlings use their ability to feel magnetic forces to determine their position along their long migration routes.


						
As soon as they leave the beach where they hatch, young loggerheads begin journeys that span thousands of kilometers and can continue for decades. Even at this early stage of life, they are not traveling blindly. Hatchlings come equipped with a magnetic compass that helps them maintain direction, and a magnetic map that provides location information essential for successful navigation.

Two Ways Animals Detect Earth's Magnetism

Scientists understand that animals can sense magnetic fields in two general ways. One possibility involves light-sensitive molecules that respond to magnetic conditions and could allow the animal to see magnetic patterns. The other involves small magnetite crystals within the body that shift in response to magnetic forces, which would allow the animal to feel the field. Until recently, it remained unclear which of these two systems allows loggerhead hatchlings to determine where they are in the vast ocean, and the research team set out to investigate.

Earlier work by Kayla Goforth, Catherine Lohmann, Ken Lohmann and their colleagues showed that hatchling loggerheads can learn to associate a specific magnetic field with the arrival of food. Instead of producing a reflex like Pavlov's dogs, the turtles respond with an energetic "dance." They raise part of their bodies above the water, open their mouths and move their front flippers in an excited pattern.

By feeding the hatchlings while placing them in a particular magnetic field, the researchers trained them to perform this dance whenever they later encountered that same magnetic signature.

Using Magnetic Pulses to Test Turtle Senses

"They are very food motivated and eager to dance when they think there is a possibility of being fed," says Alayna Mackiewicz of the University of North Carolina at Chapel Hill.




The research team realized that this trained behavior could help determine which magnetic sense the turtles were using. They exposed the hatchlings to a strong magnetic pulse, which temporarily interfered with the turtles' ability to feel magnetic forces. If the turtles stopped dancing afterward, it would indicate that they normally use a touch-based magnetic sense. If they continued dancing, it would suggest they rely on a different type of magnetic detection.

Training the turtles required patience. "It's really fun but takes up quite a bit of time," says Mackiewicz, who, along with Dana Lim (University of North Carolina at Chapel Hill), spent 2 months feeding 8 newly hatched loggerheads while exposing them to the magnetic field found around the Turks and Caicos islands. This ensured the turtles would learn to dance when they later encountered that same field. They also trained another group of hatchlings to recognise the magnetic field near Haiti.

Each turtle was then placed in a large metal coil that emitted a strong magnetic pulse designed to temporarily disrupt its ability to feel magnetic forces. Afterward, the researchers moved the hatchlings into the magnetic field they had been trained to recognize to see whether they would dance.

Evidence That Hatchlings Rely on Magnetic Touch

After exposure to the pulse, the hatchlings danced less often, providing evidence that they use a feel-based magnetic sense to determine their location on their inherited map rather than relying on vision.

The researchers note that hatchlings may use additional cues to understand where they are in the ocean, but the ability to feel the Earth's magnetic field clearly plays a central role.

The young turtles are also known to use another magnetic sense that may allow them to see magnetic fields, which helps them determine direction. Taken together, the two abilities complement each other and help hatchlings understand both where they are and which way they should travel during their remarkable migration.
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Scholars say most of what we believe about Vikings is wrong | ScienceDaily
According to scholars of Scandinavian studies, many widely held beliefs about Vikings and Old Norse paganism cannot be confirmed through modern scientific methods. "They are based essentially on reports written by Christian scholars in the High Middle Ages well over a century later, since, besides brief runic inscriptions, no written texts from the original period have been preserved," explains Scandinavian scholar Roland Scheel from the Cluster of Excellence "Religion and Politics" at the University of Munster.
Scheel notes that people today often picture the Viking Age, which is generally defined as spanning the 8th to the 11th century, in very specific ways shaped by films, series, video games and museum presentations. Popular images, such as the fearless adventurer, powerful fighter and skilled seafarer, have become familiar. Yet Scheel stresses that the historical record is far less straightforward. He adds that important narratives used to explain paganism, including in museums and the media, frequently overlook that the surviving texts represent "memorialized history" only.
How Vikings Became Symbols of a Positive Past
Scheel points out that the term "Viking" now carries mostly positive associations. "Pre-Christian Scandinavian society is credited, for example, with a special warrior culture, an exceptionally good position for women compared to the Middle Ages, and freedom from religious constraints." This favorable view of Scandinavian paganism continues to influence identity formation today. "One example are neo-pagan groups, a religious and cultural current based on pre-Christian paganism whose followers see themselves as living Scandinavian paganism -- often in contrast to monotheistic religions such as Christianity."
Scheel notes that this modern interpretation rarely acknowledges aspects such as the violence of Viking raids. This idealized view is also far more sympathetic than modern perceptions of other medieval events, including the Crusades, which are now linked with coercion and brutality. "Ideas about the Vikings can be seen in pop culture, advertising and even politically motivated projects. One example is the Council of Europe's Viking Cultural Route, which includes numerous historical sites and presents the 'Viking heritage' as a unifying element of European identity."
"Richard Wagner's Character Valkyrie Is Also a Stereotype"
Scandinavian studies scholars Roland Scheel and Simon Hauke are examining at the Cluster of Excellence how the medieval roots of the 'pagan North' shaped later interpretations and how these ideas have evolved over time. They emphasize that concepts of Scandinavian paganism have been handed down for centuries and repeatedly reshaped by different authors and cultural movements.
Their examples span prominent works such as the 13th-century "Edda" by Icelandic scholar Snorri Sturluson, which recounts stories of gods and heroes, to Jacob Grimm, who relied heavily on medieval Scandinavian texts, and to Reich Chancellor Otto von Bismarck (1815-1898), who referenced the "Edda" in his speeches to the Reichstag. "What is true for all periods is that studying how people imagined Scandinavian paganism in their particular time and how they sought to convey this image to others -- this speaks volumes about their goals and mindsets. Our research allows us to peek behind the scenes of our own knowledge -- or of what we think we know."
Political Uses of Norse Mythology
Scheel adds that the image of the 'pagan North' has been used for political purposes at several points in history. "The clearest negative example is how the Volk movement and the National Socialists exploited Norse mythology, misusing medieval written sources to underpin their racial ideology." Although some connections to right-wing extremism persist, Scheel notes that today the reception of Norse mythology is far more varied and reflects a broad spectrum of interests. The same is true for neo-pagan groups, which represent a diverse field.
Valkyries in Opera, Pop Culture and Original Sources
Ideas from Norse mythology have also inspired major works of art and literature. "One further example is Richard Wagner's opera 'The Ring of the Nibelung'," explains Simon Hauke. "Many of the ideas we have today about Norse mythology come from this opera's premiere, including the figure of the Valkyrie, whom Wagner clothed as a decidedly feminine warrior. Wagner's image of the Valkyrie is often adopted today, for example on album covers of metal bands and Yu-Gi-Oh! Cards." Hauke notes that this portrayal departs significantly from the diversity of roles described in Old Norse sources.
"Valkyries assume very different roles in Old Norse sources. Besides selecting the fallen in battle and transporting them to Valhalla, and playing the role of lover to a human hero, they also serve as barmaids in the afterlife. In the textual sources, Valkyries often intervene in human battles, but it is unclear what exactly their role was in the original mythology and whether they were seen as warriors -- the only thing that is certain today is that this was just one of many facets of a character whom later interpretations reduced to her femininity and warriorhood."
Exploring Paganism's Role in European Identity
Roland Scheel and Simon Hauke's research project is entitled "Paganisations: Memorialised paganism as an element of Scandinavian and European identities." The conference "Imagining Nordic Paganism: Cultural Memories and Scholarly Thought Since the Middle Ages" focuses on the long history of how Scandinavian paganism has been interpreted. "We cover a broad range of topics, such as the relationship between gender and paganism, the spatial dimension of its reception, and not least the identity-giving recourse to paganism in historiography and the history of Scandinavian studies. This reveals the great temporal depth of the reception of Scandinavian paganism from the first sources in the Middle Ages to research and literature today," says Scheel. The conference will feature talks by international experts from Scandinavian studies and related fields, including scholar of Scandinavian studies Johanna Katrin Fridriksdottir (Oslo), runologist Alessia Bauer (Paris), scholar of Scandinavian studies Jonas Wellendorf (Berkeley), and scholar of Islamic studies Philip Bockholt from the Cluster of Excellence.
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Nearby super-Earth emerges as a top target in the search for life | ScienceDaily
University of California, Irvine astronomers have identified an exoplanet located within a star's habitable zone, a region where temperatures could allow liquid water to exist on the surface. Liquid water is considered essential for every form of life currently known. The planet lies in a relatively nearby part of the Milky Way Galaxy and appears to have a rocky structure similar to Earth. It is several times more massive, placing it in the category of a "super-Earth."


						
The UC Irvine team and its collaborators describe their analysis of this planet in a paper recently published in The Astronomical Journal.

"We have found so many exoplanets at this point that discovering a new one is not such a big deal," said co-author Paul Robertson, UC Irvine associate professor of physics & astronomy. "What makes this especially valuable is that its host star is close by, at just about 18 light-years away. Cosmically speaking, it's practically next door."

Studying a Planet Orbiting an Active M-Dwarf Star

The newly identified planet, named GJ 251 c, circles an M-dwarf star, which is the most common and one of the oldest types of stars in our galaxy. M-dwarfs often show significant stellar activity, including starspots (cool, dark regions on the star's surface) and flares (sudden bursts of outward energy away from the star). These variations can imitate the subtle radial velocity signals astronomers look for, sometimes making it difficult to determine whether a planet is truly present.

Even so, the planet's close distance to Earth makes it a strong candidate for direct imaging using the University of California's Thirty Meter Telescope, which is currently under development.

The large mirrors planned for TMT could make it possible to directly observe faint worlds such as GJ 251 c and assess whether water may be present.




"TMT will be the only telescope with sufficient resolution to image exoplanets like this one. It's just not possible with smaller telescopes," said Corey Beard, Ph.D., data scientist at Design West Technologies, former graduate student from Robertson's group, and lead author of the study.

High-Precision Instruments Reveal Subtle Planet Signals

The research team detected GJ 251 c using data from the Habitable-zone Planet Finder and NEID -- two precision instruments designed for identifying exoplanets, both of which Robertson helped develop. These tools measure the tiny influences an orbiting planet has on its star.

As GJ 251 c pulls on its star through gravity, it produces small, periodic shifts in the star's light. HPF recorded these shifts, known as radial velocity signatures, and astronomers used them to confirm that the star is being influenced by an orbiting planet.

HPF also helps reduce the impact of M-dwarf stellar activity by observing in the infrared -- a region of the spectrum where disruptive signals from the star are weaker.

The team's computational models reached a strong enough level of statistical significance to classify GJ 251 c as an exoplanet candidate, reinforcing the need for direct imaging with TMT to verify its properties.




Preparing for Next-Generation Telescopes

"We are at the cutting edge of technology and analysis methods with this system," said Beard. "While its discovery is quite statistically significant, we are still determining the status of the planet due to the uncertainty of our instruments and methods. We need the next generation of telescopes to directly image this candidate, but what we also need is community investment."

Beard and Robertson hope their findings will encourage the exoplanet research community to conduct additional studies of GJ 251 c, especially as new ground-based observatories such as the Thirty Meter Telescope move closer to operational status.

Collaborators on the work include Jack Lubin of UCLA; Eric Ford and Suvrath Mahadevan of Pennsylvania State University; Gudmundur Stefansson of the University of the Netherlands; and Eric Wolf of the University of Colorado, Boulder.

The research received support from NSF grant AST-2108493 for the HPF exoplanet survey and NASA/NSF funding for the NN-EXPLORE program (grant number: 1716038); NASA ICAR program 80NSSC23K1399.
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Hidden high-energy water reveals a new molecular force | ScienceDaily
Water is present almost everywhere. It covers most of our planet, moves through the human body, and even settles into the tiniest molecular pockets. But what happens when water cannot circulate freely and becomes trapped inside these cramped spaces? Researchers at Karlsruhe Institute of Technology (KIT) and Constructor University in Bremen have now shown for the first time that confined water can actively influence its surroundings and encourage molecules to bind more strongly. Their results suggest new opportunities for developing medicines and advanced materials. The study appears in the International Edition of the Angewandte Chemie journal.


						
A portion of Earth's water resides in extremely small spaces, including molecular cavities found in protein binding sites or synthetic receptors. Scientists have long debated whether water in these confined regions simply behaves as a passive bystander or affects how molecules interact. "Usually, water molecules interact most strongly with each other. However, data obtained from experiment shows that water behaves unusually in such narrow cavities," says Dr. Frank Biedermann of KIT's Institute of Nanotechnology. "We now could supply the theoretical basis of these observations and prove that the water in molecular cavities is energetically activated."

Why "Highly Energetic" Water Matters

The team describes this unusual state as "highly energetic." This does not mean the trapped water glows or fizzes. Instead, it holds more energy than ordinary water. A simple analogy is people packed into a crowded elevator: the moment the door opens, they hurry to escape. Similarly, highly energetic water rushes out of a cavity when another molecule arrives, giving that incoming molecule an open position. This release of water helps strengthen the bond between the newcomer and the molecular cavity.

Predicting How Strongly Molecules Will Bind

To explore this effect, the researchers used cucurbit[8]uril as a model "host" molecule. This structure can hold "guest" molecules, and because of its high symmetry, it is far easier to study than a complex protein. "Depending on the guest molecule, computer models enabled us to calculate how much more binding force the highly energetic water yields," explains Professor Werner Nau of Constructor University in Bremen. "We found that the more energetically activated the water is, the better it favors binding between the guest molecule and the host when it is displaced."

Biedermann continues: "The data obtained clearly shows that the concept of highly energetic water molecules is physically founded -- and that those very water molecules are a central driving force during the formation of molecular bonds. Even natural antibodies, for example against SARS-CoV-2, might owe their effectiveness partly to the way how they transport water molecules into and out of their binding cavities."

Potential Applications in Medicine and Materials Science

These findings may have important implications for drug development and advanced materials. In drug design, identifying highly energetic water inside target proteins could help chemists create molecules that intentionally push this water out, harness its energetic contribution, and anchor themselves more strongly to the protein -- ultimately improving drug effectiveness. In materials research, creating cavities that force out or displace such water could lead to better sensors or materials with improved storage capabilities.

To reach their conclusions, the research team paired high-precision calorimetry -- a technique used to measure heat changes during molecular interactions -- with computer models developed by Dr. Jeffry Setiadi and Professor Michael K. Gilson at the University of California in San Diego.
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Hidden microglia switch helps protect the brain from Alzheimer's | ScienceDaily
Working with Alzheimer's mouse models, human cells, and donated human brain tissue, researchers found that reducing levels of a molecule called PU.1 can shift microglia into a more protective mode. Microglia are immune cells that live in the brain and help maintain its health. When PU.1 levels drop, these cells increase the production of certain lymphoid immunoregulatory receptor proteins, which are typically involved in managing immune responses in the body.


						
Although these protective microglia appear in relatively small numbers, the study showed that they have a powerful influence across the brain. Their presence helps calm harmful inflammation, supports cognitive abilities, and improves survival in mice. In contrast, when the team removed CD28 from this rare group of microglia, inflammation rose sharply and plaques associated with Alzheimer's developed more quickly. This outcome demonstrated how essential CD28 is for enabling the helpful actions of these cells.

Microglia as Flexible and Protective Brain Cells

"Microglia are not simply destructive responders in Alzheimer's disease -- they can become the brain's protectors," explained Anne Schaefer, the senior author of the research and leader of the project. She noted that the findings build on earlier work showing that microglia can adopt a wide range of functional states, allowing them to play many different roles in brain health. According to Schaefer, the results also highlight how international scientific partnerships are crucial for making progress in complex fields like neurodegeneration.

Alexander Tarakhovsky added that it was striking to see immune-related molecules, long recognized for their roles in B and T lymphocytes, also influencing microglia. "This discovery comes at a time when regulatory T cells have achieved major recognition as master regulators of immunity, highlighting a shared logic of immune regulation across cell types," he said. He also pointed out that understanding this shared system may open the door to new immunotherapeutic approaches for Alzheimer's disease.

Genetic Clues That Connect PU.1 to Alzheimer's Risk

The work expands on earlier genetic studies by senior co-author Alison Goate, who identified a common variant in SPI1 (the gene responsible for producing PU.1) that is associated with a lower risk of developing Alzheimer's. Goate explained, "These results provide a mechanistic explanation for why lower PU.1 levels are linked to reduced Alzheimer's risk," offering a clearer picture of how genetics influence disease vulnerability.

Overall, the discovery of the PU.1-CD28 axis provides researchers with a new molecular framework for understanding how protective microglial states arise. It also emphasizes the promise of developing treatments that specifically target microglia in order to alter the course of Alzheimer's disease.
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        Twenty-year study shows cleaner water slashes cancer and heart disease deaths
        A 20-year project in Bangladesh reveals that lowering arsenic levels in drinking water can slash death rates from major chronic diseases. Participants who switched to safer wells had the same risk levels as people who were never heavily exposed. The researchers tracked individual water exposure with detailed urine testing. Their results show how quickly health improves once contaminated water is replaced.

      

      
        Study finds untreated sleep apnea doubles Parkinson's risk
        A massive veteran study found a strong connection between untreated sleep apnea and a higher chance of Parkinson's. CPAP users had much lower odds of developing the condition. Researchers believe that repeated dips in oxygen during sleep may strain neurons over time. The results suggest that better sleep might help protect the brain.

      

      
        A common nutrient deficiency may be silently harming young brains
        Scientists studying young adults with obesity discovered early indicators of brain stress that resemble patterns seen in cognitive impairment. The group showed higher inflammation, signs of liver strain and elevated neurofilament light chain, a marker of neuron injury. Low choline levels appeared closely tied to these changes. The results hint that early metabolic disruptions may quietly influence the brain long before symptoms emerge.

      

      
        New study shows rheumatoid arthritis begins long before symptoms
        Rheumatoid arthritis begins years before pain ever appears, and scientists have now mapped the hidden immune battle that unfolds long before symptoms. By studying people with RA-linked antibodies over seven years, researchers discovered sweeping inflammation, malfunctioning immune cells, and even epigenetic reprogramming in cells that had never encountered a threat. These changes show that the body is preparing for autoimmune attack long before joints become damaged.

      

      
        Half of heart attacks strike people told they're low risk
        The study reveals that widely used heart-attack risk calculators fail to flag nearly half of those who will soon experience a cardiac event. Even the newer PREVENT model misclassifies many patients as low-risk. Since most people develop symptoms only within 48 hours of their heart attack, current screening offers little time for intervention. Researchers say earlier detection with imaging could dramatically improve prevention.

      

      
        Your body may already have a molecule that helps fight Alzheimer's
        Spermine, a small but powerful molecule in the body, helps neutralize harmful protein accumulations linked to Alzheimer's and Parkinson's. It encourages these misfolded proteins to gather into manageable clumps that cells can more efficiently dispose of through autophagy. Experiments in nematodes show that spermine also enhances longevity and cellular energy production. These insights open the door to targeted therapies powered by polyamines and advanced AI-driven molecular design.

      

      
        Nanoflowers supercharge stem cells to recharge aging cells
        Texas A&amp;M researchers found a way to make stem cells produce double the normal number of mitochondria using nanoflower particles. These energized stem cells then transfer their surplus "power packs" to weakened cells, reviving their energy production and resilience. The method bypasses many limitations of current mitochondrial therapies and could offer long-lasting effects. It may open the door to treatments for aging tissues and multiple degenerative diseases.

      

      
        Stanford's new cell therapy cures type 1 diabetes in mice
        Researchers at Stanford found a way to cure or prevent Type 1 diabetes in mice using a combined blood stem cell and islet cell transplant. The procedure creates a hybrid immune system that stops autoimmune attacks and eliminates the need for immune-suppressing drugs. The method uses tools already common in clinical practice, putting human trials within reach. Scientists think the same strategy could transform treatments for autoimmune conditions and organ transplantation.

      

      
        A hidden brain energy signal drives depression and anxiety
        Scientists discovered that lowered brain energy signaling in the hippocampus can lead to both depression- and anxiety-like behaviors in mice. Stress reduced ATP, a molecule important for cell energy and communication. Altering a protein called connexin 43, which helps release ATP, caused similar symptoms even without stress. Restoring this protein improved mood-related behavior.

      

      
        The body trait that helps keep your brain young
        Scientists discovered that more muscle and less hidden abdominal fat are linked to a younger biological brain age. Deep visceral fat appeared to accelerate brain aging, while muscle mass offered a protective effect.

      

      
        How personalized algorithms trick your brain into wrong answers
        Personalized algorithms may quietly sabotage how people learn, nudging them into narrow tunnels of information even when they start with zero prior knowledge. In the study, participants using algorithm-curated clues explored less, absorbed a distorted version of the truth, and became oddly confident in their wrong conclusions. The research suggests that this kind of digital steering doesn't just shape opinions--it can reshape the very foundation of what someone believes they understand.

      

      
        Stunning new 3D images reveal yellow fever's hidden structure
        University of Queensland researchers visualized yellow fever virus particles at near-atomic detail, uncovering major structural differences between vaccine and virulent strains. The insights could lead to better vaccines and treatments for yellow fever and related mosquito-borne viruses.

      

      
        Scientists find a hidden weak spot that may trigger Alzheimer's
        Scientists have found that a mutation tied to Alzheimer's disrupts the production and quality of exosomes--tiny cell-made communication packets. Cells with the defective SORLA protein generate fewer exosomes and ones far less able to support nearby brain cells. This weakness may be a key driver of Alzheimer's development. The research points to new treatment strategies that enhance or restore exosome function.

      

      
        Cocoa and tea may protect your heart from the hidden damage of sitting
        Scientists found that high-flavanol foods can prevent the decline in blood vessel function that occurs after prolonged sitting. Even physically fit men weren't protected unless they had consumed flavanols beforehand. A cocoa drink rich in these compounds kept arteries functioning normally. Everyday foods like berries, apples, tea, and certain cocoa products could offer a simple way to protect long-term vascular health.

      

      
        Scientists reveal a hidden alarm system inside your cells
        Ribosomes don't just make proteins--they can sense when something's wrong. When they collide, they send out stress signals that activate a molecule called ZAK. Researchers uncovered how ZAK recognizes these collisions and turns them into protective responses. The discovery shows how cells quickly spot trouble.

      

      
        Vegan diet beats Mediterranean for weight loss even with potatoes and grains
        Participants lost more weight on a low-fat vegan diet than on the Mediterranean diet, largely due to eliminating animal foods and reducing oils and nuts. Increased intake of plant foods, even "unhealthy" ones, was strongly associated with greater weight loss.

      

      
        Scientists find hidden switch that lets tumors shapeshift and evade treatment
        Scientists are uncovering what makes some carcinomas so resistant: their ability to change identity. Two new studies reveal crucial proteins and structures that could become targets for future therapies. These discoveries deepen understanding of how tumors reprogram themselves and point toward highly specific treatments. The work raises hopes for safer, more selective cancer drugs.

      

      
        Immune cells use a surprising trick to heal muscle faster
        A research team has found that specific immune cells can connect with muscle fibers in a lightning-fast, neuron-like way to promote healing. These cells deliver quick pulses of calcium, triggering repair within seconds. The mechanism works in both injury and disease models. The discovery could inspire new treatments for muscle recovery and degeneration.

      

      
        Global surge in ultra-processed foods sparks urgent health warning
        Ultra-processed foods are rapidly becoming a global dietary staple, and new research links them to worsening health outcomes around the world. Scientists say only bold, coordinated policy action can counter corporate influence and shift food systems toward healthier options.

      

      
        New obesity discovery rewrites decades of fat metabolism science
        Researchers have uncovered a surprising new role for the HSL protein: beyond breaking down fat, it also works inside the nucleus of fat cells to keep them functioning properly. When HSL is missing, fat tissue doesn't expand as expected-- instead, it shrinks, leading to lipodystrophy. This unexpected discovery helps explain why both obesity and fat-loss disorders share similar health risks, and it opens up fresh paths for understanding metabolic diseases at a time when obesity affects billions worl...

      

      
        Your brain shows damage before your blood pressure even rises
        Hypertension begins harming the brain surprisingly early, even before measurable blood pressure increases. Key cells related to blood vessels, signaling, and myelin maintenance begin aging prematurely and malfunctioning. These disruptions resemble early patterns seen in cognitive decline and Alzheimer's. Encouragingly, losartan reversed some of this early damage in mice.

      

      
        One protein may hold the key to fixing leukemia treatment failure
        Scientists have uncovered how leukemia cells manage to escape one of the most commonly used treatments. Over time, these cancer cells subtly change the shape of their mitochondria to avoid dying when the drug tries to kill them. By identifying the protein that controls this shape-shifting, researchers were able to block it in mice, making the treatment powerful again and dramatically extending survival.

      

      
        What 96,000 adults taught scientists about preventing constipation
        A massive long-term study shows that Mediterranean and plant-based diets can help prevent chronic constipation in aging adults. Surprisingly, the benefits weren't explained by fiber alone. Western and inflammatory diets raised constipation risk, while low-carb diets showed minimal impact. The research underscores how diet quality influences gut health well beyond traditional advice.

      

      
        A tiny enzyme may hold the key to safer pain relief
        Researchers have uncovered a surprising way the brain switches pain on, revealing that neurons can release an enzyme outside the cell that activates pain signals without disrupting normal movement or sensation. This enzyme, called VLK, modifies nearby proteins in a way that intensifies pain and strengthens connections tied to learning and memory. Removing VLK in mice dramatically reduced post-surgery pain while leaving normal function untouched, offering a promising path toward safer, more target...

      

      
        Scientists capture stunning real-time images of DNA damage and repair
        Scientists have created a live-cell DNA sensor that reveals how damage appears and disappears inside living cells, capturing the entire repair sequence as it unfolds. Instead of freezing cells at different points, researchers can now watch damage flare up, track repair proteins rushing to the site, and see the moment the DNA is restored. Built from a natural protein that binds gently and briefly to damaged DNA, the sensor offers a true-to-life view of the cell's internal emergency response.

      

      
        Boosting one protein helps the brain protect itself from Alzheimer's
        Researchers discovered that raising the protein Sox9 can help the brain's astrocytes clear out toxic plaque buildup linked to Alzheimer's. In mouse models that already showed memory problems, activating these cells improved cognitive performance. The treatment also reduced plaque levels over time. The work points toward a natural, cell-based way to slow Alzheimer's decline.

      

      
        Hidden microglia switch helps protect the brain from Alzheimer's
        Scientists discovered that lowering a specific molecule helps microglia switch into a protective state that quiets brain inflammation in Alzheimer's. A small group of these cells seems to have an outsized ability to keep the brain healthier. When a key signal is removed from them, Alzheimer's symptoms worsen. This pathway may help explain why some people naturally have reduced Alzheimer's risk.

      

      
        New nasal nanodrops wipe out brain tumors in mice
        A new nasal-delivered nanotherapy shows promise against aggressive glioblastoma tumors. By activating the STING immune pathway using gold-core spherical nucleic acids, researchers were able to reach the brain without invasive surgery. When paired with drugs that boost T-cell activity, the treatment eliminated tumors in mice and built long-lasting immunity. The results suggest a powerful new direction for brain cancer immunotherapy.

      

      
        Just a few cigarettes a day can damage your heart for decades
        People who smoke only a couple of cigarettes a day still face surprisingly high risks of heart problems and early death. A large review of long-term studies shows that even very light smokers can see their risk of heart failure climb sharply. While quitting leads to major health improvements, some risk remains for decades. The safest approach is quitting entirely, especially at younger ages.

      

      
        New evidence shows tirzepatide and semaglutide strongly protect the heart
        A massive real-world study comparing tirzepatide and semaglutide reveals both drugs deliver strong, early cardiovascular protection--reducing heart attack, stroke, and death in adults with type 2 diabetes. While companies have claimed large differences favoring their own medications, researchers found only modest distinctions between the two blockbuster GLP-1 drugs.

      

      
        Scientists reveal a hidden hormone switch for learning
        Researchers uncovered how estrogen subtly reshapes learning by strengthening dopamine reward signals in the brain. Rats learned faster when estrogen levels were high and struggled when the hormone's activity was blocked. The findings help explain how hormonal cycles influence cognitive performance and psychiatric symptoms. This connection offers a new path for understanding brain disorders tied to dopamine.

      

      
        Stem cell therapy helps AMD patients see again
        A first-of-its-kind trial is testing adult stem cell transplants for advanced dry macular degeneration. Early results show the treatment is safe and can significantly improve vision, even in severely affected patients. Participants gained measurable sight improvements in the treated eye. Researchers are now monitoring higher-dose groups as the therapy advances toward later trial phases.

      

      
        Simple amino acid supplement greatly reduces Alzheimer's damage
        Researchers discovered that the common amino acid arginine can block harmful Ab aggregation and reduce its toxic effects in Alzheimer's disease models. In flies and mice, oral arginine lowered plaque levels, reduced inflammation, and improved behavior. Its strong safety record and low cost make it a promising repurposing candidate. The findings hint at a surprisingly simple path toward more accessible AD therapies.

      

      
        A drug already in trials may stop chemotherapy nerve damage
        Researchers discovered that chemotherapy can accidentally trigger a stress alarm in immune cells, causing inflammation that damages nerves. Blocking this alarm protected mice from nerve pain and kept their nerves healthier. A drug already being tested for cancer may help do the same in people. Early blood tests suggest it may even be possible to predict who will develop these symptoms before they happen.

      

      
        New airflow device captures indoor germs before they spread
        A new airflow device from UBC Okanagan engineers traps exhaled aerosols almost immediately, sharply reducing pathogen exposure in indoor spaces. Early simulations suggest it could outperform existing ventilation systems by a wide margin.

      

      
        This tiny pill could change how we diagnose gut health
        Tiny ingestible spheres filled with engineered bacteria can detect intestinal bleeding by glowing when they encounter heme. Early tests in mice suggest they could become a quick, noninvasive way to monitor gut disease.

      

      
        Triple therapy sparks a powerful immune attack on leukemia
        A cutting-edge approach to immunotherapy shows that forcing cancer cells to die through necroptosis can dramatically boost the body's anti-tumor defenses. By combining three existing drugs, scientists reprogrammed malignant B cells so they release danger signals that rally immune cells to fully eliminate leukemia in preclinical models.

      

      
        Tiny microneedle patch dramatically improves heart attack recovery
        Researchers created a dissolvable microneedle patch that delivers IL-4 directly to damaged heart tissue, jump-starting repair after a heart attack. The targeted approach shifts immune cells into a healing mode while improving communication between heart muscle and blood vessel cells. It avoids the systemic risks of IL-4 injections and shows promise for future minimally invasive treatment.
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Twenty-year study shows cleaner water slashes cancer and heart disease deaths | ScienceDaily
A large 20-year investigation following nearly 11,000 adults in Bangladesh found that reducing arsenic in drinking water was tied to as much as a 50 percent drop in deaths from heart disease, cancer and several other chronic illnesses. The research offers the strongest long-term evidence so far that lowering arsenic exposure can reduce mortality, even for people who lived with contaminated water for many years. These results appear in JAMA.


						
Scientists from Columbia University, the Columbia Mailman School of Public Health and New York University led the analysis, which addresses a widespread health concern. Naturally occurring arsenic in groundwater remains a significant challenge across the world. In the United States, more than 100 million people depend on groundwater that can contain arsenic, particularly those using private wells. Arsenic continues to be one of the most common chemical contaminants in drinking water.

"We show what happens when people who are chronically exposed to arsenic are no longer exposed," said co-lead author Lex van Geen of the Lamont-Doherty Earth Observatory, part of the Columbia Climate School. "You're not just preventing deaths from future exposure, but also from past exposure."

Two Decades of Data Strengthen the Evidence

Co-lead author Fen Wu of NYU Grossman School of Medicine said the findings offer the clearest proof yet of the connection between lowering arsenic exposure and reduced mortality risk. Over the course of two decades, the researchers closely tracked participants' health and repeatedly measured arsenic through urine samples, which strengthened the precision of their analysis.

"Seeing that our work helped sharply reduce deaths from cancer and heart disease, I realized the impact reaches far beyond our study to millions in Bangladesh and beyond now drinking water low in arsenic," said Joseph Graziano, Professor Emeritus at Columbia Mailman School of Public Health and principal investigator of the NIH-funded program. "A 1998 New York Times story first brought us to Bangladesh. More than two decades later, this finding is deeply rewarding. Public health is often the ultimate delayed gratification."

Clear Drop in Risk When Arsenic Exposure Falls

People whose urinary arsenic levels fell from high to low had mortality rates that matched those who had consistently low exposure for the entire study. The size of the drop in arsenic was closely tied to how much mortality risk declined. Those who continued drinking high-arsenic water did not show any reduction in chronic disease deaths.




Arsenic naturally accumulates in groundwater and has no taste or smell, meaning people can drink contaminated water for years without knowing it. In Bangladesh, an estimated 50 million people have consumed water exceeding the World Health Organization's guideline of 10 micrograms per liter. The WHO has described this as the largest mass poisoning in history.

From 2000 to 2022, the Health Effects of Arsenic Longitudinal Study (HEALS) monitored thousands of adults in Araihazar, Bangladesh. The project tested more than 10,000 wells in a region where many families rely on shallow tube wells with arsenic levels ranging from extremely low to dangerously high.

Researchers periodically measured arsenic in participants' urine, a direct marker of internal exposure, and recorded causes of death. These detailed data allowed the team to compare long-term health outcomes for people who reduced their exposure with those who remained highly exposed.

Community Efforts Created a Natural Comparison Group

Throughout the study period, national and local programs labeled wells as safe or unsafe based on arsenic levels. Many households switched to safer wells or installed new ones, while others continued using contaminated water. This created a natural contrast that helped researchers understand the effects of reducing exposure.

Arsenic exposure decreased substantially in Araihazar during the study. The concentration in commonly used wells fell by about 70 percent as many families sought cleaner water sources. Urine tests confirmed a corresponding decline in internal exposure, averaging a 50 percent reduction that persisted through 2022.




Reduced Exposure Brings Lasting Health Benefits

These trends held true even after researchers accounted for differences in age, smoking and socioeconomic factors. Participants who remained highly exposed, or whose exposure rose over time, continued to face significantly higher risks of death from chronic diseases.

The researchers compared the health benefits of lowering arsenic to quitting smoking. The risks do not disappear immediately but drop gradually as exposure decreases.

In Bangladesh, well testing, labeling unsafe sources, drilling private wells and installing deeper government wells have already improved water safety for many communities.

"Our findings can now help persuade policymakers in Bangladesh and other countries to take emergency action in arsenic 'hot spots'," said co-author Kazi Matin Ahmed of the University of Dhaka.

To reach more households, the research team is collaborating with the Bangladeshi government to make well data easier to access. They are piloting NOLKUP ("tubewell" in Bangla), a free mobile app created from more than six million well tests. Users can look up individual wells, review arsenic levels and depths, and locate nearby safer options. The tool also helps officials identify communities that need new or deeper wells.

Clean Water Investments Can Save Lives

The study shows that health risks can fall even for people who were exposed to arsenic for years. This highlights an important opportunity: investing in clean water solutions can save lives within a single generation.

"Sustainable funding to support the collection, storage and maintenance of precious samples and data over more than 20 years have made this critically important work possible," said Ana Navas-Acien, MD, PhD, Professor and Chair of Environmental Health Sciences at Columbia Mailman School of Public Health. "Science is difficult and there were challenges and setbacks along the way, but we were able to maintain the integrity of the samples and the data even when funding was interrupted, which has allowed us to reveal that preventing arsenic exposure can prevent disease."

The study team included researchers from Columbia University's Mailman School of Public Health, the New York University Grossman School of Medicine, Lamont-Doherty Earth Observatory, Boston University School of Public Health, the Department of Geology at the University of Dhaka and the Institute for Population and Precision Health at the University of Chicago.

The HEALS project was launched by Columbia University through the National Institute of Environmental Health Sciences' Superfund Research Program, with most U.S. collaborators based at Columbia when the study began.
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Study finds untreated sleep apnea doubles Parkinson's risk | ScienceDaily
New findings indicate that people who do not treat obstructive sleep apnea face a greater likelihood of developing Parkinson's disease. Using continuous positive airway pressure, or CPAP, can help lower that risk by improving sleep quality and maintaining steady airflow throughout the night.


						
The study was published on November 24 in JAMA Neurology and analyzed electronic health records from more than 11 million U.S. military veterans who received care through the Department of Veterans Affairs between 1999 and 2022.

Researchers from Oregon Health & Science University and the Portland VA Health Care System led the project.

Parkinson's Risk Increases With Age

Parkinson's is a progressive neurological disorder that affects an estimated 1 million people in the United States. The chance of developing the disease grows gradually each year after age 60.

The new research suggests that long-term, untreated sleep apnea may contribute to a higher risk of Parkinson's.

Strong Association After Adjusting for Key Factors

Even after accounting for important contributors such as obesity, age and high blood pressure, the investigators still found a clear association between untreated sleep apnea and Parkinson's disease. Among the millions of veterans with sleep apnea, those who did not use CPAP were nearly twice as likely to be diagnosed with Parkinson's compared with individuals who used the therapy.




"It's not at all a guarantee that you're going to get Parkinson's, but it significantly increases the chances," said co-author Gregory Scott, M.D., Ph.D., assistant professor of pathology in the OHSU School of Medicine and a pathologist for at the VA Portland.

How Sleep Apnea Affects the Brain

Sleep apnea occurs when a person's breathing repeatedly stops and restarts during sleep, which can keep the body from getting sufficient oxygen.

"If you stop breathing and oxygen is not at a normal level, your neurons are probably not functioning at a normal level either," said lead author Lee Neilson, M.D., assistant professor of neurology at OHSU and a staff neurologist at the Portland VA. "Add that up night after night, year after year, and it may explain why fixing the problem by using CPAP may build in some resilience against neurodegenerative conditions, including Parkinson's."

Potential to Change Clinical Practice

Neilson said the results reinforce the importance of prioritizing sleep health for his patients, particularly in light of the elevated Parkinson's risk revealed in the study.




"I think it will change my practice," he said.

Veterans Report Clear Benefits From CPAP

Scott noted that some people with sleep apnea are hesitant to use CPAP, but he emphasized that many veterans have strongly positive experiences with the device.

"The veterans who use their CPAP love it," he said. "They're telling other people about it. They feel better, they're less tired. Perhaps if others know about this reduction in risk of Parkinson's disease, it will further convince peopel with sleep apnea to give CPAP a try."

Study Contributors and Funding Support

In addition to Scott and Neilson, co-authors include Isabella Montano, B.A., Jasmin May, M.D., Ph.D., Jonathan Elliott, Ph.D., and Miranda Lim, M.D., Ph.D., of OHSU and the Portland VA Health Care System; and Yeilim Cho, M.D., and Jeffrey Iliff, Ph.D., of the University of Washington and the VA Puget Sound Health Care System.

The research received support from the VA through grant awards BX005760, CX00253, I01RX004822, I01RX005371, CX002022, BX006155 and Bx006155; the John and Tami Marick Family Foundation; the Collins Medical Trust; the National Institute on Aging of the National Institutes of Health, award P30AG066518; and the U.S. Army Medical Research Acquisition Activity, 820 Chandler Street, Fort Detrick, Maryland 21702-5014, under award numbers HT9425-24-1-0774 and HT9425-24-1-0775. The authors note that the opinions, interpretations, conclusions and recommendations are their own and are not necessarily endorsed by the Department of Defense, the NIH, VA or other funders.
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A common nutrient deficiency may be silently harming young brains | ScienceDaily
Scientists have long recognized that conditions affecting the body can also influence the brain. Issues such as obesity, high blood pressure and insulin resistance place strain on the body's metabolic and vascular systems. Over time, this buildup of stress can accelerate cognitive decline and raise the likelihood of Alzheimer's disease.


						
Researchers at Arizona State University, working with partners at several institutions, now report that these effects may appear much earlier than expected. In young adults with obesity, the team identified biological markers linked to inflammation, liver strain and early injury to brain cells. These small but measurable shifts resemble patterns seen in older adults with cognitive impairment.

The study uncovered another important finding. Many of the young adults showed unusually low blood levels of choline, a nutrient essential for supporting liver health, regulating inflammation and protecting long-term brain function.

"This research adds to the growing evidence that choline is a valuable marker of metabolic and brain dysfunction -- and reinforces the importance of sufficient daily intake, as it is essential for human health," says Ramon Velazquez. "Several new reports published this month further link reduced blood choline levels to behavioral changes, including anxiety and memory impairment, as well as broader metabolic dysfunction."

Velazquez leads the study as part of the ASU-Banner Neurodegenerative Disease Research Center, working with colleagues from the ASU School of Life Sciences, Banner Sun Health Research Institute and Mayo Clinic, AZ. The findings were published in Aging and Disease.

Obesity's Early Impact on Brain Biology

Although obesity is widely known to increase the risk of chronic conditions such as heart disease and type 2 diabetes, this study suggests its influence on the brain may develop much earlier. The researchers measured elevated levels of inflammation-promoting proteins and enzymes that indicate liver stress. They also detected higher levels of neurofilament light chain (NfL), a protein released when neurons are damaged. NfL was linked to low blood choline levels in these young adults, even though no behavioral changes would typically be expected at this age.




NfL has emerged as an important early signal of neurodegeneration. It is found at elevated levels in people with mild cognitive impairment and Alzheimer's disease. Observing these markers in young adults is significant and suggests that obesity may create measurable effects in the brain well before symptoms appear.

The results support the idea that inflammation, metabolic strain and early neuronal changes may be connected in a way that starts much earlier in life than once believed.

Choline's Influence on Brain and Metabolic Health

A central aspect of the study involves choline, a nutrient essential for cell-membrane structure, inflammation control, liver function and the production of acetylcholine, a neurotransmitter important for memory. Participants with obesity had substantially lower levels of circulating choline, and these reductions corresponded with stronger signs of inflammation, insulin resistance, liver-enzyme elevation and NfL.

Although the liver produces some choline, most must come from food. Rich dietary sources include eggs, poultry, fish, beans and cruciferous vegetables such as broccoli, cauliflower and brussels sprouts. The researchers also observed that women in the study had lower choline levels than men, a notable finding because women experience higher rates of cognitive aging and Alzheimer's disease.

National nutrition surveys show that many Americans do not meet recommended choline intake, especially teenagers and young adults. Since choline supports the brain and liver, long-term shortages may heighten vulnerability to metabolic stress and intensify the effect obesity has on the brain.




"Most people don't realize they aren't getting enough choline," said Wendy Winslow, first co-author. "Adding choline-rich foods to your routine can help reduce inflammation and support both your body and brain as you age."

Nutrient Considerations for New Weight-Loss Drugs

Modern weight-loss drugs have transformed obesity treatment because of their effectiveness in reducing weight and improving metabolic and cardiovascular health. However, the appetite-suppressing effects of GLP-1 medications significantly reduce food intake. This may lead to inadequate consumption of choline and other key nutrients. The authors note the need for future studies to explore whether pairing GLP-1 therapies with adequate dietary choline can help maintain metabolic resilience and overall health.

Study Design and Key Measurements

The research involved 30 adults in their 20s and 30s, split evenly between those with obesity and those of healthy weight. Each participant provided a fasting blood sample. The samples were analyzed for circulating choline, inflammatory cytokines, insulin, glucose, liver enzymes, additional metabolic measures and NfL.

Comparisons between groups revealed consistent patterns: lower choline levels, greater inflammation, metabolic stress and signs of neuronal damage in young adults with obesity. To understand how these findings relate to brain aging, the team compared their results with data from older adults diagnosed with mild cognitive impairment or Alzheimer's disease.

The same pairing of low choline and high NfL was found in both young and older adults. This suggests that biological changes associated with Alzheimer's may begin many years before symptoms arise, especially in people experiencing metabolic stress or obesity.

Early Indicators of Long-Term Cognitive Risk

Overall, the study highlights a strong link among obesity, inflammation, choline status and early neuronal stress. This combination may help explain why metabolic disorders increase the likelihood of cognitive decline later in life.

Although the study does not establish causation, it reveals a group of biomarkers that closely resemble those found in older adults with cognitive impairment. The results also align with earlier rodent studies showing that inadequate choline intake in mice can lead to obesity, metabolic problems and increased Alzheimer's disease pathogenesis.

"Our results suggest that, in young adults, good metabolic health and adequate choline contribute to neuronal health, laying the groundwork for healthy aging," says Jessica Judd, co-author of the study.

Ongoing research will continue exploring how early metabolic stress may shape long-term risk for neurodegenerative disease and could eventually inform new strategies to protect brain health across the lifespan.
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New study shows rheumatoid arthritis begins long before symptoms | ScienceDaily
Scientists have found that rheumatoid arthritis (RA) begins long before the first aches or stiffness appear. Instead of starting when joint pain becomes noticeable, the disease quietly builds over many years. RA is a chronic autoimmune disorder that leads to inflammation and damage in the joints.


						
According to new research, people who are at higher risk for RA undergo major changes in their immune system well before symptoms surface. Their bodies are already engaged in an unseen autoimmune struggle during this early, silent period.

A Multi-Institution Study Maps RA's Hidden Early Phase

Researchers from the Allen Institute, CU Anschutz, University of California San Diego, and the Benaroya Research Institute worked together to uncover these early immune changes. Their findings, published in Science Translational Medicine, offer the most detailed view to date of how RA takes shape. By charting immune activity in individuals at risk, the team showed that the disease process is already underway long before joint problems are noticeable. These insights may help guide earlier intervention and possibly prevent disease onset.

"Overall, we hope this study raises awareness that rheumatoid arthritis begins much earlier than previously thought and that it enables researchers to make data-driven decisions on strategies to disrupt disease development," said Mark Gillespie, Ph.D., assistant investigator at the Allen Institute and co-senior author with Kevin Deane (CU Anschutz), M.D./Ph.D.; Adam Savage (Allen Institute), Ph.D.; Troy Torgerson (Allen Institute), M.D./Ph.D.; and Gary S. Firestein (UC San Diego), M.D. The research followed individuals with ACPA antibodies over seven years. These antibodies are well-established biomarkers for those at risk for RA. During the study, the team uncovered previously unrecognized contributors to disease progression, including widespread inflammation, immune system malfunction, and shifts in how certain immune cells function.

"We expect that going forward the findings from this study will support additional studies to identify ways to better predict who will get RA, identify potential biologic targets for preventing RA as well as identify ways to improve treatments for those with existing RA," said Kevin Deane, M.D./Ph.D.

Key Findings
    	Widespread inflammation: The researchers observed that people at risk for RA already showed signs of systemic inflammation throughout the body. This inflammation was not limited to the joints. Instead, it resembled the body-wide inflammatory pattern commonly seen in individuals with active RA.
    	Immune cell dysfunction: Multiple immune cell types showed unusual behavior.
    	B cells, which normally create protective antibodies, were found in a heightened pro-inflammatory state.
    	T helper cells, especially those similar to Tfh17 cells, had expanded far beyond typical levels. These cells help coordinate immune responses, including the creation of autoantibodies (antibodies that attack the body's own tissues). Their expansion helps explain why the immune system begins targeting healthy tissue.
    	Cellular reprogramming: One of the most striking discoveries was that even "naive" T cells, which have not yet encountered pathogens, showed epigenetic changes. Although their DNA sequence remained intact, the regulation of their genes had shifted. This altered gene activity suggests these cells were being reprogrammed before encountering any threats.
    	Joint-like inflammation detected in blood: The team also found that monocytes (a type of white blood cell) circulating in the bloodstream were producing high amounts of inflammatory molecules. Remarkably, these cells closely resembled the macrophages typically found in the inflamed joints of RA patients, indicating that the immune system was already setting the stage for joint inflammation.

Toward Early Detection and Preventive Treatment

The findings highlight new early-warning indicators (biomarkers and immune signatures) that could help doctors determine which at-risk individuals are most likely to develop RA. Identifying the disease during this hidden phase may make it possible to monitor patients more closely and begin treatment earlier. If this process is caught in time, RA may be prevented before joint damage begins -- potentially sparing patients years of pain and disability. The research supports a shift from reacting to joint damage after it appears to preventing RA at its earliest stages.
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Half of heart attacks strike people told they're low risk | ScienceDaily
A new study led by Mount Sinai researchers reports that commonly used cardiac screening methods fail to identify almost half of the people who are actually at risk of having a heart attack. The findings were released on November 21 in a brief report in the Journal of the American College of Cardiology: Advances. According to the authors, the results point to a significant weakness in current prevention practices because today's guidelines may overlook individuals who would benefit from earlier detection and protective treatment.


						
The team evaluated the accuracy of the widely used atherosclerotic cardiovascular disease (ASCVD) risk score and a newer tool known as PREVENT. PREVENT incorporates additional variables and is designed to offer a broader picture of cardiovascular risk alongside screening for symptoms.

Risk Scores Often Underestimate Individual Danger

"Our research shows that population-based risk tools often fail to reflect the true risk for many individual patients," says corresponding author Amir Ahmadi, MD, Clinical Associate Professor of Medicine (Cardiology) at the Icahn School of Medicine at Mount Sinai. "If we had seen these patients just two days before their heart attack, nearly half would NOT have been recommended for further testing or preventive therapy guided by current risk estimate scores and guidelines."

Dr. Ahmadi adds that relying heavily on risk assessments and symptom reports may not be the best strategy for prevention. "This study suggests that the current approach of relying on risk scores and symptoms as primary gatekeepers for prevention is not optimal," he says. "It may be time to fundamentally reconsider this model and move toward atherosclerosis imaging to identify the silent plaque -- early atherosclerosis- before it has a chance to rupture."

How ASCVD and PREVENT Are Used in Routine Care

In everyday practice, physicians calculate a person's ASCVD risk score during routine primary care visits, typically for adults aged 40 through 75 who do not have known heart disease. The score estimates the likelihood of a heart attack or stroke within 10 years by factoring in age, sex, race, blood pressure, cholesterol, diabetes, and smoking. Results from the ASCVD or PREVENT calculators guide decisions about preventive therapy, including whether to start statins.




Cardiologists also use these scores to help determine treatment. Patients with intermediate or high scores are usually offered cholesterol-lowering medication and sometimes additional diagnostic testing. Individuals with low or borderline scores, particularly if they report no chest pain or shortness of breath, are frequently reassured and discharged without further evaluation. The study found, however, that if patients who ultimately had their first heart attack had been assessed two days before the event, nearly half would have been classified as low or borderline risk by ASCVD, and more than half would have been categorized that way by PREVENT.

Study Examined Nearly 500 Patients With First Heart Attacks

To examine how well current tools perform, the researchers conducted a retrospective review of 474 patients younger than 66 who had no known coronary artery disease. All were treated for their first heart attack at Mount Sinai Morningside or The Mount Sinai Hospital between January 2020 and July 2025. Investigators collected demographic information, medical history, cholesterol levels, blood pressure readings, and the timing of symptoms such as chest pain or shortness of breath. Each patient's 10-year ASCVD risk score was calculated, and the team simulated how the patient would have been evaluated two days before their heart attack. Patients were sorted into four categories: low (under 5 percent), borderline (5-7.5 percent), intermediate (7.5-20 percent), and high (more than 20 percent).

Symptoms Appear Too Late for Effective Prevention

The analysis focused on two areas: which patients would have qualified for preventive measures based on their score, and when symptoms began. Overall, 45 percent of patients would not have been recommended for preventive therapy or further diagnostic testing under ASCVD-based guidelines. This proportion rose to 61 percent when PREVENT was used. In addition, most patients (60 percent) noticed symptoms fewer than two days before their heart attack. This pattern shows how often symptoms emerge only when the disease has already advanced. The combined findings reveal a serious gap in prevention: people who appear healthy according to standard assessments may already have significant and silent atherosclerosis. Because of this, depending solely on symptoms and risk calculators can delay detection until meaningful prevention is no longer possible.

Researchers Call for Earlier Detection of Silent Plaque

"When we look at heart attacks and trace them backwards, most heart attacks occur in patients in the low or intermediate risk groups. This study highlights that a lower risk score, along with not having classic heart attack symptoms like chest pain or shortness of breath, which is common, is no guarantee of safety on an individual level," says first author Anna Mueller, MD, an internal medicine resident at the Icahn School of Medicine at Mount Sinai. "Our study exposes a major flaw where tools effective for tracking large populations fall short when guiding individualized care. Instead, doctors should shift their focus from detecting symptomatic heart disease to detecting the plaque itself for earlier treatment, which could save lives."

The researchers note that more work is needed to refine these methods, and future studies should explore ways to improve early identification and prevention approaches, including the use of cardiovascular imaging.
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Your body may already have a molecule that helps fight Alzheimer's | ScienceDaily
Researchers at the Paul Scherrer Institute PSI have clarified how spermine - a small molecule that regulates many processes in the body's cells - can guard against diseases such as Alzheimer's and Parkinson's: it renders certain proteins harmless by acting a bit like cheese on noodles, making them clump together. This discovery could help combat such diseases. The study has now been published in the journal Nature Communications.


						ngs could contribute to new ways of tackling these brain disorders. The study has been published in the journal 
Nature Communications.
As people live longer, age-related disorders, including neurodegenerative diseases such as Alzheimer's and Parkinson's, are becoming more common. These conditions are driven by harmful buildups in the brain made of misfolded amyloid proteins. These protein structures form long, thin fibers that resemble strands of spaghetti. So far, there is no effective treatment that can reliably prevent or clear these protein deposits.
Spermine as a natural protector in cells and animals
A naturally occurring molecule in the body called spermine is offering new hope. In laboratory experiments, a team led by Jinghui Luo at the Center for Life Sciences at the Paul Scherrer Institute PSI showed that spermine can extend the lifespan of small nematode worms, improve their movement as they age, and strengthen their cellular power plants, the mitochondria. The researchers saw that spermine supports the body's immune system in removing nerve-damaging amyloid protein deposits.
These new results may form the foundation for developing new therapeutic strategies for diseases such as Alzheimer's and Parkinson's.
Spermine is essential for the functioning of the organism. It belongs to a group of relatively small organic molecules known as polyamines. Spermine was first identified more than 150 years ago and named after seminal fluid, where it is present in particularly high concentrations. However, it is also found in many other cell types throughout the body, especially in cells that are active and capable of dividing.
Gene regulation and biomolecular condensation
Spermine supports cell movement and activity and is involved in many different cellular processes. One of its main roles is to interact with the nucleic acids in the genome, helping regulate which genes are switched on and how they are translated into proteins. This regulation ensures that cells can grow, divide, and eventually die in a controlled manner. Spermine is also crucial for a cellular process called biomolecular condensation. In this process, large molecules such as proteins and nucleic acids separate and gather into droplet-like regions inside the cell, creating small reaction hubs where important biochemical reactions take place.
In the context of neurodegenerative disorders such as Alzheimer's and Parkinson's, earlier work had already suggested that spermine can protect nerve cells and ease age-related memory problems. What was missing until now was a clear picture of how spermine influences the harmful processes in nerve cells in a way that could be used for medical benefit.
Helping cells clear toxic protein waste
Luo's research group has now examined these mechanisms in greater depth. In addition to optical microscopy, the scientists used a method called SAXS scattering at PSI's Swiss Light Source SLS to investigate the molecular dynamics of the processes involved. They studied these effects both in glass capillaries (in vitro) and in living organisms (in vivo). For the living system, they used the nematode C. elegans as a model organism.
Their experiments showed that spermine causes harmful proteins to come together and form clumps through biomolecular condensation. This behavior supports a routine cellular cleanup process known as autophagy. In autophagy, damaged or unnecessary proteins are enclosed in small membrane-bound vesicles and then broken down safely by enzymes, effectively recycling cellular components.
"Autophagy is more effective at handling larger protein clumps," says study leader Luo. "And spermine is, so to speak, the binding agent that brings the strands together. There are only weakly attractive electrical forces between the molecules, and these organise them but do not firmly bind them together."
The entire process, Luo explains, can be imagined like a plate of spaghetti. "The spermine is like cheese that connects the long, thin noodles without gluing them together, making them easier to digest."
From kitchen metaphor to future therapies
Spermine also appears to play a role in other diseases, including cancer. Further research is needed to understand the underlying mechanisms in these conditions, after which spermine-based treatments could become realistic options. Alongside spermine, many other polyamines also perform important tasks in the body and are therefore of medical interest. This makes the field highly promising for future research. "If we better understand the underlying processes," says Luo, "we can cook tastier and more digestible dishes, so to speak, because then we'll know exactly which spices, in which amounts, make the sauce especially tasty."
AI and advanced imaging accelerate spermine research
Artificial intelligence is also being used in this search, because it can calculate promising combinations of "ingredients for the sauce" much more quickly on the basis of all available data. Luo also points out that time-resolved scattering measurements and high-resolution imaging, which can capture these processes in real time down to the subcellular level, are crucial for this work and for future studies. Outside of PSI, such advanced methods are available at only a few other synchrotron facilities worldwide.

Researchers at the Paul Scherrer Institute PSI have clarified how spermine - a small molecule that regulates many processes in the body's cells - can guard against diseases such as Alzheimer's and Parkinson's: it renders certain proteins harmless by acting a bit like cheese on noodles, making them clump together. This discovery could help combat such diseases. The study has now been published in the journal Nature Communications.

Our life expectancy keeps rising - and as it does, age-related illnesses, including neurodegenerative diseases such as Alzheimer's and Parkinson's, become increasingly common. These diseases are caused by accumulations in the brain of harmful protein structures consisting of incorrectly folded amyloid proteins. Their shape is reminiscent of fibres or spaghetti. To date, there is no effective therapy to prevent or eliminate such accumulations.

Yet a naturally occurring molecule in the body called spermine offers hope. In experiments, researchers led by study leader Jinghui Luo, in the Center for Life Sciences at the Paul Scherrer Institute PSI, have discovered that this substance is capable of extending the life span of small nematode worms, improving their mobility in old age, and strengthening the powerhouses of their cells - the mitochondria. Specifically, the researchers observed how spermine helps the body's immune system eliminate nerve-damaging accumulations of amyloid proteins.

The new findings could serve as a basis for developing novel therapies for such diseases.

A central mediator of cellular processes

Spermine is a vital substance for the organism. It belongs to the so-called polyamines, which are relatively small organic molecules. Spermine, first discovered more than 150 years ago, is named after the seminal fluid, as it is found in particularly high concentrations there. But it also occurs in many other cells of the body - especially those that are active and capable of dividing.




Spermine promotes cell mobility and activity and controls numerous processes. Above all, it interacts with the nucleic acids of the genome, regulating the expression of genes and their conversion into proteins. This ensures that cells can properly grow and divide and ultimately die. Spermine is also central to an important cellular process called biomolecular condensation: In this process, certain macromolecules, such as proteins and nucleic acids, segregate and collect within the cell in a droplet-like form, so that important reactions can take place there.

In connection with neurodegenerative diseases such as Alzheimer's or Parkinson's, there has previously been evidence that spermine can protect nerve cells and alleviate age-related memory loss. Lacking until now, however, has been a more precise understanding of how spermine intervenes in nerve-damaging processes - understanding that might make it possible to derive medical benefits from it.

Assisting cellular waste removal

Jinghui Luo's group has now investigated this in more detail. In addition to optical microscopy, the researchers also used the SAXS scattering technique at PSI's Swiss Light Source SLS to shed light on the molecular dynamics of these processes. The investigations were conducted both in a glass capillary (in vitro) and in a living organism (in vivo). The nematode C. elegans served as a model organism.

It was shown that spermine causes the harmful proteins to gather and, in a sense, clump together through biomolecular condensation. This facilitates a process called autophagy, which occurs routinely in our cells: Damaged or unnecessary proteins are wrapped up in small membrane vesicles and safely degraded with enzymes - a natural recycling process, in effect.

"Autophagy is more effective at handling larger protein clumps," says study leader Luo. "And spermine is, so to speak, the binding agent that brings the strands together. There are only weakly attractive electrical forces between the molecules, and these organise them but do not firmly bind them together."

The whole thing, says Luo, can also be imagined like a plate of spaghetti. "The spermine is like cheese that connects the long, thin noodles without gluing them together, making them easier to digest."




Wanted: the right combination of ingredients

Spermine also exerts an influence on other diseases, including cancer for example. Here too research is needed to clarify the mechanisms at work - then spermine-based therapeutic approaches would be conceivable. In addition to spermine, there are many other polyamines that fulfil important functions in the organism and thus are medically interesting. Therefore research in this area has a lot of potential. "If we better understand the underlying processes," says Luo, "we can cook tastier and more digestible dishes, so to speak, because then we'll know exactly which spices, in which amounts, make the sauce especially tasty."

Artificial intelligence is also being used in this search, because it can calculate promising combinations of "ingredients for the sauce" much more quickly on the basis of all available data. Luo also notes that time-resolved scattering measurement techniques and high-resolution imaging, which can depict such processes in real time and down to the subcellular level, are also important for this and subsequent studies. Apart from PSI, such methods are available at only a few other synchrotron facilities in the world.
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Nanoflowers supercharge stem cells to recharge aging cells | ScienceDaily
Biomedical researchers at Texas A&M University report that they may have found a way to halt, or even reverse, the loss of cellular energy that comes with damage and aging. If future studies confirm the results, the discovery could lead to major changes in how many diseases are treated across medicine.


						
Dr. Akhilesh K. Gaharwar and Ph.D. student John Soukar, together with colleagues in the Department of Biomedical Engineering, have created a technique that supplies injured cells with fresh mitochondria. By replenishing these tiny energy producers, the method can restore energy output to previous levels and greatly improve the overall health of the cells.

Mitochondrial decline has been tied to aging, heart disease and several neurodegenerative conditions. A strategy that strengthens the body's natural capacity to replace worn-out mitochondria could, in principle, help address all of these problems at once.

As human cells grow older or are harmed by degenerative disorders such as Alzheimer's disease, or by exposure to harmful agents like chemotherapy drugs, their ability to generate energy steadily drops. A key reason is the shrinking number of mitochondria, the small, organ-like structures inside cells that supply most of the energy a cell uses. Whether in brain tissue, heart muscle or other organs, a decrease in mitochondria leads to weaker, less healthy cells that eventually can no longer perform their essential roles.

Nanoflowers Turn Stem Cells Into Mitochondria Donors

The research, published in Proceedings of the National Academy of Sciences, combined microscopic, flower-shaped particles called nanoflowers with stem cells. When stem cells were exposed to these nanoflowers, they began producing about twice as many mitochondria as usual. When the strengthened stem cells were then placed next to damaged or aging cells, they passed along their extra mitochondria to these neighboring, injured cells.

Once supplied with new mitochondria, the previously damaged cells were able to restore their energy production and normal activity. These revived cells not only showed improved energy levels but also became more resistant to cell death, even when they were later exposed to damaging treatments such as chemotherapy.




"We have trained healthy cells to share their spare batteries with weaker ones," said Gaharwar, a professor of biomedical engineering. "By increasing the number of mitochondria inside donor cells, we can help aging or damaged cells regain their vitality -- without any genetic modification or drugs."

Although cells are naturally capable of exchanging small amounts of mitochondria, the nanoflower-treated stem cells, which the team describes as mitochondrial bio factories, transferred two to four times more mitochondria than untreated stem cells.

"The several-fold increase in efficiency was more than we could have hoped for," said Soukar, lead author of the paper. "It's like giving an old electronic a new battery pack. Instead of tossing them out, we are plugging fully-charged batteries from healthy cells into diseased ones."

Making Mitochondria Therapies Last Longer

Researchers have tried other ways to increase the number of mitochondria inside cells, but these approaches often come with tradeoffs. Drug-based methods rely on small molecules that leave cells relatively quickly, so patients may need frequent and repeated treatments to maintain the effect. In contrast, the larger nanoparticles (which are roughly 100 nanometers in diameter) remain inside the cell and continue to stimulate mitochondria production more effectively. As a result, therapies based on this nanoflower technology might only need to be administered about once a month.

"This is an early but exciting step toward recharging aging tissues using their own biological machinery," Gaharwar said. "If we can safely boost this natural power-sharing system, it could one day help slow or even reverse some effects of cellular aging."

Molybdenum Disulfide Nanoparticles in Biomedical Use




The nanoflowers are made from molybdenum disulfide, an inorganic compound that can form many different two-dimensional shapes at very small scales. The Gaharwar Lab is among a small number of research groups investigating how molybdenum disulfide might be used for biomedical purposes.

Stem cells already play a central role in cutting-edge work on tissue repair and regeneration. Using nanoflowers to increase the performance of stem cells could mark an important step in making these cells even more effective in future therapies.

Versatile Approach for Many Tissues

One of the most promising aspects of the technique is its flexibility. Although the method is still in early stages and requires much more testing, it could theoretically be used to treat loss of function in many different tissues throughout the body.

"You could put the cells anywhere in the patient," Soukar said. "So for cardiomyopathy, you can treat cardiac cells directly -- putting the stem cells directly in or near the heart. If you have muscular dystrophy, you can inject them right into the muscle. It's pretty promising in terms of being able to be used for a whole wide variety of cases, and this is just kind of the start. We could work on this forever and find new things and new disease treatments every day."

The project received financial support from the National Institutes of Health, the Welch Foundation, the Department of Defense, and the Cancer Prevention and Research Institute of Texas. Additional backing came from the President's Excellence Fund at Texas A&M University and the Texas A&M Health Science Center Seedling Grant. Key collaborators included Texas A&M researchers Dr. Irtisha Singh, Dr. Vishal Gohil, and Dr. Feng Zhao.
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Stanford's new cell therapy cures type 1 diabetes in mice | ScienceDaily
Stanford Medicine scientists report that giving mice both blood-forming stem cells and pancreatic islet cells from an immunologically mismatched donor either completely prevented or fully reversed Type 1 diabetes. In this disease, the body's own immune defenses mistakenly attack and destroy the insulin-producing islet cells in the pancreas.


						
None of the animals developed graft-versus-host disease, a condition in which the immune system arising from the donated blood stem cells attacks healthy tissue in the recipient, and the destruction of islet cells by the animals' original immune system came to a stop. After receiving the transplants, the mice no longer needed immune suppressive drugs or insulin at any point during the six-month study.

"The possibility of translating these findings into humans is very exciting," said Seung K. Kim, MD, PhD, the KM Mulberry Professor and a professor of developmental biology, gerontology, endocrinology and metabolism. "The key steps in our study -- which result in animals with a hybrid immune system containing cells from both the donor and the recipient -- are already being used in the clinic for other conditions. We believe this approach will be transformative for people with Type 1 diabetes or other autoimmune diseases, as well as for those who need solid organ transplants."

Kim, who directs the Stanford Diabetes Research Center and the Northern California Breakthrough T1D Center of Excellence, is the senior author of the study, which published online Nov. 18 in the Journal of Clinical Investigation. Graduate and medical student Preksha Bhagchandani is the lead author of the research.

Building on earlier stem cell and islet work

The new results extend a 2022 study by Kim and his collaborators. In that earlier work, the researchers first triggered diabetes in mice by using toxins to destroy the insulin-producing cells in the pancreas. They then used a gentle pre-transplant preparation involving immune-targeting antibodies and low-dose radiation, followed by a transplant of blood stem cells and islet cells from an unrelated donor, to restore blood sugar control.

In the latest study, the team set out to solve a more difficult challenge: preventing or curing diabetes driven by autoimmunity, where the immune system spontaneously targets and kills the body's own islet cells. In people, this form of the disease is known as Type 1 diabetes. Unlike the induced-diabetes model, where the main goal was to stop the recipient's immune system from rejecting donor islet cells, the new model involved transplanted islets that faced two problems at once. They were recognized as foreign tissue and were also targeted by an immune system already primed to attack islet cells from any source.




"Just like in human Type 1 diabetes, the diabetes that occurs in these mice results from an immune system that spontaneously attacks the insulin-producing beta cells in pancreatic islets," Kim said. "We need to not only replace the islets that have been lost but also reset the recipient's immune system to prevent ongoing islet cell destruction. Creating a hybrid immune system accomplishes both goals."

Unfortunately, the same biological traits that cause autoimmune diabetes in these mice also make them harder to prepare safely for a blood stem cell transplant.

Simple drug tweak enables full diabetes protection

The team found a relatively straightforward way around this problem. Bhagchandani and Stephan Ramos, PhD, a postdoctoral fellow and co-author of the study, added a medication commonly used to treat autoimmune diseases to the pre-transplant regimen that had been identified in 2022. With this adjusted protocol, followed by blood stem cell transplantation, the mice developed a hybrid immune system made up of cells from both donor and recipient and did not go on to develop Type 1 diabetes in 19 out of 19 cases. In a separate group of animals with long-standing Type 1 diabetes, nine out of nine were cured after receiving the combined blood stem cell and islet cell transplant.

Because the antibodies, drugs and low-dose radiation used in the mice are already part of standard clinical practice for blood stem cell transplantation, the researchers see moving this strategy toward trials in people with Type 1 diabetes as a realistic next step.

From kidney tolerance to hybrid immunity for diabetes

This new work builds on research led by the late Samuel Strober, MD, PhD, a professor of immunology and rheumatology, and his colleagues, including study co-author and professor of medicine Judith Shizuru, MD, PhD. Strober, Shizuru and other Stanford investigators had shown that a bone marrow transplant from a partially immunologically matched human donor could create a hybrid immune system in the recipient and allow long-term acceptance of a kidney transplant from the same donor. In some patients, they found that kidney function from the transplanted organ remained stable for decades without the need for ongoing drugs to prevent rejection.




Blood stem cell transplants are already used to treat cancers of the blood and immune system, including leukemia and lymphoma. However, in cancer care these procedures typically require high doses of chemotherapy and radiation to eliminate the original blood and immune system, which often causes serious side effects. Shizuru and colleagues have designed a safer, less intense way to prepare people with non-cancerous conditions such as Type 1 diabetes for donor blood stem cell transplantation, reducing bone marrow activity just enough to let donor blood stem cells settle in and grow.

"Based on many years of basic research by us and others, we know that blood stem cell transplants could also be beneficial for a wide range of autoimmune diseases," Shizuru said. "The challenge has been to devise a more benign pre-treatment process, diminishing risk to the point that patients suffering from an autoimmune deficiency that may not be immediately life-threatening would feel comfortable undergoing the treatment."

"Now we know that the donated blood stem cells re-educate the recipient animal's immune system to not only accept the donated islets, but also not attack its healthy tissues, including islets," Kim said. "In turn, the donated blood stem cells and the immune system they produce learn to not attack the recipient's tissues, and graft-versus-host disease can be avoided."

Future hurdles for Type 1 diabetes treatment

Although the mouse results are encouraging, significant obstacles remain before this strategy could be widely used to treat Type 1 diabetes. Pancreatic islets can currently be obtained only from deceased donors, and the blood stem cells need to come from the same individual as the islets. It is also uncertain whether the number of islet cells typically recovered from a single donor would always be sufficient to reverse established Type 1 diabetes.

The scientists are exploring ways to overcome these limitations. Possible solutions include producing large amounts of islet cells in the laboratory from pluripotent human stem cells or developing methods that help transplanted donor islets survive longer and function more efficiently after transplantation.

Beyond diabetes, Kim, Shizuru and their collaborators believe that the gentle pre-conditioning strategy they have developed could open the door to stem cell transplants for other autoimmune diseases such as rheumatoid arthritis and lupus and for non-cancerous blood disorders like sickle cell anemia (for which current blood stem cell transplant methods remain harsh), as well as for transplants involving mismatched solid organs.

"The ability to reset the immune system safely to permit durable organ replacement could rapidly lead to great medical advances," Kim said.

The study was funded by the National Institutes of Health (grants T32 GM736543, R01 DK107507, R01 DK108817, U01 DK123743, P30 DK116074 and LAUNCH 1TL1DK139565-0), the Breakthrough T1D Northern California Center of Excellence, Stanford Bio-X, the Reid Family, the H.L. Snyder Foundation and Elser Trust, the VPUE Research Fellowship at Stanford, and the Stanford Diabetes Research Center.



					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/11/251126095018.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



A hidden brain energy signal drives depression and anxiety | ScienceDaily

To better understand how ATP functions in this area, the team examined signaling patterns in the hippocampus and how they changed under stress. The hippocampus has long been associated with mood disorders, in part because it is sensitive to prolonged stress and is involved in shaping emotional behavior. disruptions in this region can affect how the brain processes stress, which may set the stage for depression or anxiety.

Stress, ATP Loss, and the Role of Connexin 43

The researchers found that male mice prone to developing depressive- and anxiety-like behaviors after long-term stress had lower levels of ATP. These mice also produced less of a key protein required for ATP release (connexin 43). Connexin 43 forms channels that allow ATP to move between certain cells, making it an important part of how the brain maintains healthy energy and signaling levels.

To test whether reduced ATP release contributed to mood-related symptoms, the team genetically decreased or removed connexin 43 in cells that normally release ATP. This experiment was done in another group of mice that had not been exposed to prolonged stress. Even without a stressful environment, lowering connexin 43 triggered depressive- and anxiety-like behaviors and reduced ATP levels. This finding suggested that disruptions in ATP release alone could influence emotional behavior.

When the researchers restored connexin 43 in the hippocampus of stressed mice, ATP levels returned to normal and the animals showed noticeable improvements in their behavior. This recovery helped reinforce the idea that ATP signaling plays a central role in regulating mood.

A Shared Biological Pathway for Depression and Anxiety

Gao explains, "This is the first direct evidence that deficient ATP release in [a region of the] hippocampus drives both depressive- and anxiety-like behaviors, revealing a shared molecular pathway [for these conditions]." Identifying such a pathway is important, as depression and anxiety often occur together and can be difficult to treat simultaneously with existing therapies.

Gao notes that the link between connexin 43 and ATP release highlights a possible target for future treatments. By improving or restoring ATP signaling, scientists may eventually be able to develop interventions that address both conditions at once. The research team also plans to include both male and female mice in upcoming studies to determine whether these mechanisms operate similarly across sexes, which could broaden the relevance of their findings.
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The body trait that helps keep your brain young | ScienceDaily
Researchers report that people who have more muscle and a lower visceral fat to muscle ratio tend to show signs of a younger biological brain age. This conclusion comes from a study that will be presented next week at the annual meeting of the Radiological Society of North America (RSNA). Visceral fat refers to the fat stored deep in the abdomen around key internal organs.


						
"Healthier bodies with more muscle mass and less hidden belly fat are more likely to have healthier, youthful brains," said senior study author Cyrus Raji, M.D., Ph.D., associate professor of radiology and neurology in the Department of Radiology at Mallinckrodt Institute of Radiology at Washington University School of Medicine in St. Louis, Missouri. "Better brain health, in turn, lowers the risk for future brain diseases, such as Alzheimer's."

How MRI Measures Brain Age and Body Composition

Brain age is an estimate of how old the brain appears biologically, based on its structure as seen through MRI. Body MRI can track muscle mass, which serves as a marker for efforts to reduce frailty and strengthen overall health. Estimated brain age from structural scans may also shed light on risk factors for Alzheimer's disease, including muscle loss.

"While it is commonly known that chronological aging translates to loss of muscle mass and increased hidden belly fat, this work shows that these health measures relate to brain aging itself," Dr. Raji said. "It shows muscle and fat mass quantified in the body are key reflectors of brain health, as tracked with brain aging."

Study Details: Imaging, AI Analysis, and Participant Profile

The study evaluated 1,164 healthy adults (52% women) across four research sites using whole-body MRI. Participants had a mean chronological age of 55.17 years. Imaging included T1-weighted MRI sequences, which highlight fat as bright and fluid as dark, providing a clear view of muscle, fat, and brain tissue. An artificial intelligence (AI) algorithm measured total normalized muscle volume, visceral fat (hidden belly fat), subcutaneous fat (fat under the skin) and predicted brain age.




The data indicated that individuals with a higher visceral fat to muscle ratio had higher predicted brain age. Subcutaneous fat showed no meaningful association with how old the brain appeared.

"The participants with more muscle tended to have younger-looking brains, while those with more hidden belly fat relative to their muscle had older-looking brains," Dr. Raji said. "The fat just under the skin wasn't related to brain aging. In short, more muscle and a lower visceral fat to muscle ratio were linked to a younger brain."

Implications for Health, Prevention, and Future Interventions

Dr. Raji explained that focusing on building muscle and reducing visceral fat are realistic and actionable goals. Whole-body MRI and AI-based brain age estimates can offer clear benchmarks for programs designed to lower visceral fat while maintaining or increasing muscle.

He also noted that the results highlight the close connection between physical health and brain health.

"This research has validated widely held hypotheses about the association between body composition biomarkers and brain health and provides a foundation for those biomarkers to be included in future trials of various metabolic interventions and treatments," he said.




What the Findings Mean for GLP-1 Weight Loss Drugs

Commonly prescribed glucagon-like peptide-1 (GLP-1) weight loss medications, including Ozempic, are effective at reducing body fat but may also contribute to muscle loss. Dr. Raji suggested that the study's findings could help guide the development of next-generation therapies. These future treatments may aim to reduce visceral fat more than subcutaneous fat while protecting muscle mass.

"Losing fat -- especially visceral fat -- while preserving muscle volume would have the best benefit on brain aging and brain health based on insights from our work," he said. "Thus, our study can inform future treatments by promoting research that quantifies MRI of body fat, muscle and brain age, which can help determine the optimal dosing regimens for GLP-1s to achieve the best outcomes in body and brain health."

Co-authors are Somayeh Meysami, M.D., Soojin Lee, Ph.D., Saurabh Garg, M.Sc., Nasrin Akbari, M.Sc., Rodrigo Solis Pompa M.D., M.H.Sc., Ahmed Gouda, M.Sc., Thanh Duc Nguyen, Ph.D., Saqib Abdullah Basar, M.B.B.S., M.P.H., Yosef G. Chodakiewitz, M.D., David A. Merrill, M.D., Ph.D., Alex Exuzides, Ph.D., M.D., Amar P. Patel, M.D., Daniel J. Durand, M.D., M.B.A., and Sam Hashemi, M.Sc.
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How personalized algorithms trick your brain into wrong answers | ScienceDaily
The personalized recommendation systems that curate content on platforms such as YouTube may also interfere with how people learn, according to new research. The study found that when an algorithm decided which information appeared during a learning task, participants who had no background knowledge on the topic tended to focus on only a small portion of what they were shown.


						
Because they explored less of the available material, these participants often answered questions incorrectly during later tests. Despite being wrong, they expressed high confidence in their responses.

These outcomes raise concerns, said Giwon Bahg, who conducted the work as part of his doctoral dissertation in psychology at The Ohio State University.

Algorithms Can Create Bias Even Without Prior Knowledge

Much of the existing research on personalized algorithms examines how they influence opinions about politics or social issues that people already know at least something about.

"But our study shows that even when you know nothing about a topic, these algorithms can start building biases immediately and can lead to a distorted view of reality," said Bahg, now a postdoctoral scholar at Pennsylvania State University.

The findings appear in the Journal of Experimental Psychology: General.




Brandon Turner, a study co-author and professor of psychology at Ohio State, said the results indicate that people may quickly take the limited information supplied by algorithms and draw broad, often unfounded conclusions.

"People miss information when they follow an algorithm, but they think what they do know generalizes to other features and other parts of the environment that they've never experienced," Turner said.

A Movie Recommendation Example

To illustrate how this bias might emerge, the researchers described a simple scenario: a person who has never watched movies from a certain country decides to try some. An on-demand streaming service offers recommendations.

The viewer selects an action-thriller because it appears at the top of the list. The algorithm then promotes more action-thrillers, which the viewer continues to choose.

"If this person's goal, whether explicit or implicit, was in fact to understand the overall landscape of movies in this country, the algorithmic recommendation ends up seriously biasing one's understanding," the authors wrote.




By only seeing one genre, the person may overlook strong films in other categories. They may also form inaccurate and overly broad assumptions about the culture or society represented in those movies, the authors noted.

Testing Algorithmic Effects With Fictional Creatures

Bahg and his research team explored this idea experimentally with 346 online participants. To ensure that no one brought in prior knowledge, the researchers used a completely fictional learning task.

Participants studied several types of crystal-like aliens, each defined by six features that varied across categories. For instance, one square-shaped part of the alien might appear dark black in some types and pale gray in others.

The objective was to learn how to identify each alien type without knowing how many types existed.

How the Algorithm Guided Learning

In the experiment, the aliens' features were concealed behind gray boxes. In one condition, participants were required to click all the features to see a complete set of information for each alien.

In another condition, participants chose which features to examine, and a personalization algorithm selected which items they were likely to sample most frequently. This algorithm steered them toward repeatedly examining the same features over time. They could still look at any feature they wanted, but they were also allowed to skip others entirely.

The results showed that those guided by the personalized algorithm viewed fewer features overall and did so in a patterned, selective manner. When they were later tested on new alien examples they had never seen before, they frequently sorted them incorrectly. Even so, participants remained confident in their answers.

"They were even more confident when they were actually incorrect about their choices than when they were correct, which is concerning because they had less knowledge," Bahg said.

Implications for Children and Everyday Learning

Turner noted that these findings carry real-world significance.

"If you have a young kid genuinely trying to learn about the world, and they're interacting with algorithms online that prioritize getting users to consume more content, what is going to happen?" Turner said.

"Consuming similar content is often not aligned with learning. This can cause problems for users and ultimately for society."

Vladimir Sloutsky, professor of psychology at Ohio State, was also a co-author.
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Stunning new 3D images reveal yellow fever's hidden structure | ScienceDaily
Researchers at the University of Queensland have produced the first detailed, high-resolution images of the yellow fever virus (YFV). Yellow fever is a mosquito-borne infection that can severely damage the liver and is potentially fatal.


						
Their work uncovered clear structural distinctions between the long-used vaccine strain (YFV-17D) and the strains responsible for serious illness.

Capturing the Virus in Near-Atomic Detail

According to Dr. Summa Bibby of UQ's School of Chemistry and Molecular Bioscience, scientists have studied yellow fever for many decades, yet this is the first time a complete 3D model of a fully mature yellow fever virus particle has been captured at near-atomic resolution.

"By utilizing the well-established Binjari virus platform developed here at UQ, we combined yellow fever's structural genes with the backbone of the harmless Binjari virus and produced virus particles that could be safely examined with a cryo-electron microscope," Dr. Bibby said.

She explained that the vaccine strain appears smooth and stable at the surface, while the virulent strain has a noticeably uneven, textured exterior.

How Surface Structure Shapes Immune Recognition

These differences influence the way the immune system identifies the virus.




"The bumpier, irregular surface of the virulent strains exposes parts of the virus that are normally hidden, allowing certain antibodies to attach more easily," Dr. Bibby said.

"The smooth vaccine particles keep those regions covered, making them harder for particular antibodies to reach."

Implications for Vaccines and Global Health

Yellow fever continues to pose a significant public health threat in areas of South America and Africa. Because there are no approved antiviral treatments, vaccination remains essential for prevention.

Professor Daniel Watterson noted that the new findings offer important insights into the biology of yellow fever and could guide the development of improved vaccines and antiviral tools for this virus and other orthoflaviviruses.

"The yellow fever vaccine remains effective against modern strains and seeing the virus in such fine detail lets us better understand why the vaccine strain behaves the way it does," Professor Watterson said.




"We can now pinpoint the structural features that make the current vaccine safe and effective.

"The findings could even inform future vaccine design for related viruses like dengue, Zika and West Nile."

The research was published in Nature Communications.
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Scientists find a hidden weak spot that may trigger Alzheimer's | ScienceDaily
They're tiny particles -- with potentially huge human consequences. Researchers at Aarhus University have uncovered a flaw in how cells form what are known as exosomes, and this defect is associated with a mutation found in some people living with dementia. The discovery may offer new insight into how Alzheimer's develops -- and potentially point toward future treatment strategies.


						
Exosomes are extraordinarily small. Millions of them could sit on the tip of a grain of rice. Despite their size, new findings from the Department of Biomedicine at Aarhus University suggest they may play a central role in Alzheimer's disease. Assistant Professor Kristian Juul-Madsen is part of the team behind the study, which recently appeared in Alzheimer's & Dementia: The Journal of the Alzheimer's Association.

"Exosomes are used to communicate with and activate surrounding cells, and we have now identified a defect in both the production and the quality of exosomes in cells that we know are predisposed to Alzheimer's."

SORLA Mutation Weakens Exosome Production

Scientists have identified four primary genes tied to inherited forms of Alzheimer's. One of these is Sorl1, which contains the instructions for making the protein SORLA. When the SORLA-protein carries a mutation, a person's risk of developing Alzheimer's increases. According to Kristian Juul-Madsen and his colleagues, defects in this protein disrupt the ability of brain cells to produce healthy exosomes.

"We found that cells with this mutation produced 30% fewer exosomes, and those that were produced were significantly worse at stimulating the growth and maturation of surrounding cells -- in fact, up to 50% less effective than in cells where the SORLA-protein is not mutated."

Why Exosome Quality Matters for the Brain

This discovery could be an important step forward for Alzheimer's research, he explains.




"It tells us that exosomes produced particularly by the brain's immune cells play an important role in maintaining brain health -- and that mutations leading to fewer and poorer quality exosomes are associated with increased risk of Alzheimer's."

Kristian Juul-Madsen believes these insights may eventually contribute to advances in Alzheimer's treatment.

"The potential is very clear. We now have the opportunity to investigate new treatments for Alzheimer's -- either by stimulating the function of SORLA so that the cells produce more and better exosomes, or by targeting other known receptors that can enhance exosome production."

A Growing Need for New Alzheimer's Therapies

Alzheimer's is the most common form of age-related dementia in Denmark. An estimated 55,000 Danes live with the disease, and effective treatment options are still lacking.
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Cocoa and tea may protect your heart from the hidden damage of sitting | ScienceDaily
New findings from the University of Birmingham suggest that regularly eating foods rich in flavanols, including tea, berries, apples, and cocoa, may help protect men's blood vessels from the negative effects that occur during long periods of sitting.


						
Sedentary habits are widespread in modern life. Young adults spend an estimated six hours a day seated, and extended sitting is known to reduce how well blood vessels function.

Earlier research has shown that even a small 1% drop in vascular function, measured through brachial Flow-mediated dilatation (FMD), corresponds to a 13% rise in the risk of cardiovascular conditions such as heart disease, strokes, and heart attacks.

Researchers in the new study set out to determine whether specific dietary choices, particularly foods high in flavanols, could help offset the decline in vascular health that occurs during uninterrupted sitting.

What Flavanols Are and Why They Matter

Flavanols are naturally occurring polyphenols found in various fruits, tea, nuts, and cocoa beans. They have previously been linked to cardiovascular benefits, including support for the vascular system during psychological stress.

The study, which has been published in the Journal of Physiology, builds on this earlier evidence.




Dr. Catarina Rendeiro, Assistant Professor in Nutritional Sciences at the University of Birmingham and lead author, explained: "Whether we are sitting at desks, behind the wheel of a car, on a train, or on the sofa reading a book or watching TV, we all spend a lot of time seated. Even though we are not moving our bodies, we are still putting them under stress. Finding ways to mitigate the impact that sitting for uninterrupted periods has on our vascular system could help us cut the risk of developing cardiovascular diseases."

Cardiovascular disease continues to rise. According to the British Heart Foundation, deaths among working-aged adults in the UK increased by 18% to 21,975 in 2023 compared to 2019. Recent analyses also estimate that cardiovascular diseases cost the UK approximately PS29 billion.

Testing Whether Flavanols Protect the Body During Sitting

To explore whether flavanols could help preserve vascular function, the researchers examined the effects of these compounds during a two-hour sitting period. Forty healthy young men took part. Twenty had higher fitness levels and twenty had lower fitness levels. Each participant consumed either a high-flavanol cocoa drink (695 mg of total flavanols per beverage) or a low-flavanol cocoa drink (5.6 mg of total flavanols per beverage) before beginning the sitting session.

Women were not included in the study because fluctuations in estrogen during the menstrual cycle may influence how flavanols affect vascular function. The researchers note that this should be explored in future trials.

Before and after the sitting period, the team measured several indicators of vascular health, including:
    	FMD in the superficial femoral artery and the brachial artery
    	arterial resting shear rate and blood flow
    	systolic and diastolic blood pressure
    	leg muscle oxygenation

High-Flavanol Cocoa Prevents Declines in Blood Vessel Function




Both the higher and lower fitness groups who consumed the low-flavanol drink showed declines in FMD in the arteries of their arms and legs. These participants also experienced increases in diastolic blood pressure, reductions in shear rate and blood flow, and lower leg muscle oxygenation. The results indicate that simply being more physically fit does not protect against the vascular effects of prolonged sitting.

In contrast, participants in both fitness groups who consumed the high-flavanol cocoa did not show declines in FMD in either the arm or leg arteries. This is the first study to demonstrate that flavanols can prevent sitting-induced vascular dysfunction in healthy young men.

Dr. Sam Lucas, Professor of Cerebrovascular, Exercise & Environmental Physiology at the University of Birmingham and co-author, said: "Our experiment indicates that higher fitness levels do not prevent the temporary impairment of vascular function induced by sitting when only drinking low-flavanol cocoa. Importantly, after the high-flavanol drink, both fitter and less-fit participants kept their FMD the same as it was before sitting for two hours."

The results also show for the first time that baseline cardiorespiratory fitness does not change how the body responds to flavanol intake. This suggests that flavanols may help support vascular health regardless of someone's fitness level.

Adding Flavanol-Rich Foods to Daily Routines

Alessio Daniele, PhD student at the University of Birmingham, noted: "It is actually quite easy to add high flavanol foods to your diet. There are cocoa products available in supermarkets and health stores which are processed through methods that preserve flavanol levels. If cocoa isn't your thing, fruits like apples, plums and berries, nuts, and black and green tea are all common kitchen staples and are readily available."

Dr. Catarina Rendeiro added: "Our research shows that consuming high-flavanol foods and drinks during periods spent sitting down is a good way to reduce some of the impact of inactivity on the vascular system.

"Given how common sedentary lifestyles have become and the increased risk this can have to vascular health, using flavanol-rich food and drink, especially in combination with breaking up periods of inactivity by going for a short walk or standing up, could be a good way to enhance long-term health, no matter the individual's fitness level."
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Scientists reveal a hidden alarm system inside your cells | ScienceDaily
Ludwig Maximilian University of Munich (LMU) researchers have uncovered how ribosomes are able to alert the cell when something is wrong.


						
Ribosomes are best known as the cell's protein builders. They attach to mRNA and travel along it, interpreting the genetic code and linking amino acids to form new proteins. Their role, however, extends beyond basic protein production. Ribosomes also help detect cellular stress and can trigger protective actions when the cell encounters harmful conditions. An international team led by Professor Roland Beckmann from LMU's Gene Center Munich has now identified the key steps that launch this stress signaling process. The results were published in Nature.

How Stress Disrupts Protein Production

Protein synthesis is extremely sensitive to disruptions such as limited amino acids, damaged mRNA, or viral infections. These forms of stress interfere with normal mRNA reading and can cause ribosomes to stall and run into one another. When collisions occur, they set off what is known as the ribotoxic stress response (RSR). This response activates pathways that either repair the damage or, if necessary, initiate programmed cell death.

Investigating ZAK With Biochemistry and Cryo-Electron Microscopy

The protein ZAK -- a so-called kinase, that is, an enzyme which activates other molecules by transferring a phosphate group to them -- plays a central role in controlling this stress response. Until now, it had been unclear how ZAK detects ribosomes that have collided and uses that information to activate signaling pathways. By combining biochemical experiments with cryo-electron microscopy, the research group demonstrated that ribosome collisions serve as the main activation cue for ZAK.

The scientists identified how ZAK attaches to ribosomes and which structural features of the collided ribosomes are necessary for its activation. They found that ZAK interacts with specific ribosomal proteins, causing particular regions of ZAK to dimerize, meaning that two copies of the protein pair up. This pairing initiates the cellular signaling cascade.

Why Understanding ZAK Matters

"A deeper understanding of these mechanisms is important for several reasons," says Beckmann. According to him, ZAK functions at one of the earliest stages of the stress response, so learning how it recognizes ribosome collisions offers valuable insight into how cells detect disturbances with remarkable speed. It also helps explain how ribosomal quality control, downstream signaling networks, and the immune system coordinate their responses.

ZAK is also of medical relevance, as abnormal ZAK activity is linked to inflammatory diseases and persistent ribosomal stress. "Our findings thus illuminate a central principle of eukaryotic stress biology," says Beckmann. "The translation machinery itself serves here as a surveillance platform from which global stress signals are initiated."
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Vegan diet beats Mediterranean for weight loss even with potatoes and grains | ScienceDaily
A new analysis from the Physicians Committee for Responsible Medicine, published in Frontiers in Nutrition, reports that people who follow a vegan diet tend to eat more plant-based foods, even those labeled as "unhealthy" by the plant-based diet index. This shift in eating patterns was associated with more weight loss compared to individuals following the Mediterranean diet.


						
Weight loss was linked to several factors: avoiding animal products; eating items such as potatoes and refined grains, which are categorized as "unhealthy" by the plant-based diet index; and limiting added oils and nuts, which the same index classifies as "healthy."

"Our research shows that even when a low-fat vegan diet includes so-called unhealthy plant-based foods -- as defined by the plant-based diet index -- like refined grains and potatoes, it's better than the Mediterranean diet for weight loss, because it avoids animal products and added oils," says Hana Kahleova, MD, PhD, director of clinical research at the Physicians Committee for Responsible Medicine and lead author of the study.

How the Diets Were Compared

This analysis builds on a previous Physicians Committee study that directly compared a low-fat vegan diet with a Mediterranean diet. In that trial, 62 adults with excess weight were randomly assigned to one of the two eating patterns for 16 weeks. The vegan plan included fruits, vegetables, grains, and beans, while the Mediterranean plan featured fruits, vegetables, legumes, fish, low-fat dairy, and extra-virgin olive oil. No calorie restrictions were placed on either group.

After the first 16 weeks, participants returned to their usual diets for a four-week break and then switched to the opposite plan for another 16 weeks. Results from the original study showed that the vegan diet led to greater weight loss and improvements in body composition, insulin sensitivity, and cholesterol levels.

Understanding the Plant-Based Diet Index

In the secondary analysis, researchers examined participants' dietary logs to explore how three scoring systems within the plant-based diet index (PDI, hPDI, and uPDI) related to weight changes on both diets. The PDI system labels foods in the following way:




"Healthful" plant-based foods include fruits, vegetables, whole grains, nuts, legumes, oils, coffee, and tea. "Unhealthful" plant-based foods include fruit juice, sugar-sweetened beverages, refined grains, potatoes, and sweets.

The index assigns scores as follows:
    	PDI: Score increases with more plant-based foods overall.
    	hPDI: Score increases with more "healthful" plant-based foods and fewer "unhealthful" plant-based foods.
    	uPDI: Score increases with more "unhealthful" plant-based foods and fewer "healthful" plant-based foods.

What the Scores Reveal About Weight Loss

The analysis showed that PDI scores rose significantly among participants on the vegan diet but stayed the same among those on the Mediterranean diet. The hPDI score increased in both groups, while the uPDI score rose in the vegan group and decreased among those eating the Mediterranean diet.

Only the increases in PDI and uPDI scores, seen exclusively on the low-fat vegan diet, were linked to weight loss. The rise in hPDI scores did not correspond with changes in body weight in either group.

Why the Vegan Diet Produced These Effects

Most of the increase in PDI, hPDI, and uPDI scores on the vegan diet came from removing animal products. Cutting back on oils and nuts also contributed to higher uPDI scores. Together, these patterns indicate that replacing animal-based foods with plant-based options, along with reducing oils and nuts, may be effective strategies for weight management.
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Scientists find hidden switch that lets tumors shapeshift and evade treatment | ScienceDaily
Some tumors remain extremely difficult to treat, and carcinomas are among the most challenging. Unlike many other cancers, these tumors can behave unpredictably. Some even shift their appearance and begin to resemble entirely different types of cells found in the human body, such as those in the skin. This unusual ability makes many current treatments far less effective.


						
"The tumors are notoriously plastic in their cellular identity," says Cold Spring Harbor Laboratory (CSHL) Professor Christopher Vakoc. In some cases, this shifting identity helps the cancer avoid therapies designed to destroy it.

New Research Reveals Hidden Weaknesses

Recent studies from the Vakoc lab provide important insights into two of these difficult carcinomas. According to Vakoc, the new work exposes weaknesses that could "tee up targets for therapy."

In research published in Nature Communications, CSHL scientists identified a protein that determines whether pancreatic cancer cells retain their traditional appearance or begin to adopt features similar to skin cells. In a separate study in Cell Reports, the team mapped the crystal structure of another group of proteins that is essential in tuft cell lung cancer.

Linking Past Discoveries to New Therapeutic Possibilities

Vakoc describes this latest development as a full-circle moment for the lab. When tuft cell lung cancer was first identified in 2018, he and his colleagues were searching for epigenetic influences that promote tumor growth. They focused on the mechanisms of transcription and gene regulation rather than the genes themselves. Now, working with CSHL Director of Research Leemor Joshua-Tor, the researchers have uncovered a finding that may eventually lead to an epigenetic therapy capable of halting cancer growth.




These two studies support a long-standing mission in Vakoc's research program. "We aim to identify the master regulators of cellular identity," he says. Scientists hope that these "master regulators" could one day serve as the basis for new treatments, similar to the hormone therapies now used for breast and prostate cancers that were once much harder to manage. Although promising, Vakoc notes that this goal will require more time and continued study.

Toward Safer and More Precise Cancer Treatments

If future medicines emerge from these findings, Vakoc hopes they will be designed to target cancer cells while protecting the rest of the body. That principle is reflected in the lab's current work. In both the pancreatic cancer and lung cancer mouse models they tested, the researchers found no signs of toxicity or harm to major organs. "We're setting a higher bar for specificity when it comes to new cancer targets and treatments," Vakoc says.

Their efforts extend beyond developing future therapies. By revealing how cellular identity is controlled and altered in cancer, the team is contributing to a deeper scientific understanding that could help shape a more precise and effective standard of care in the years ahead.

Research Funding: National Cancer Institute, Pershing Square Sohn Cancer Research Alliance, CSHL-Northwell Health Affiliation, Treeline Biosciences, National Institutes of Health, U.S. Department of Defense, Howard Hughes Medical Institute
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Immune cells use a surprising trick to heal muscle faster | ScienceDaily
At the cellular scale, the way muscle tissue repairs itself becomes surprisingly complex. The body does not respond the same way to all forms of damage. A sudden muscle tear from a sports injury differs greatly from the slow decline in muscle strength seen in conditions such as muscular dystrophy.


						
A research team at Cincinnati Children's has uncovered a shared and unexpected repair process that may help the body recover from several kinds of muscle damage. The findings were published online on Nov. 21, 2025, in Current Biology. The project was led by first author Gyanesh Tripathi, PhD, and corresponding author Michael Jankowski, PhD, who oversees the Research Division in Cincinnati Children's Department of Anesthesia and serves as Associate Director of Basic Science Research for the Pediatric Pain Research Center.

The newly identified mechanism involves macrophages, a type of immune cell. These cells are usually known for acting like tiny cleanup crews that remove bacteria, dead cells, and other unwanted material.

A Neuron-Like Repair Signal

"The biggest surprise about this was finding that a macrophage has a synaptic-like property that delivers an ion to a muscle fiber to facilitate its repair after an injury," Jankowski says. "It's literally like the way a neuron works, and it's working in an extremely fast synaptic-like fashion to regulate repair."

Scientists have long known that macrophages respond to muscle injury by releasing cytokines and chemokines that create inflammation, influence pain, and help drive the growth and regeneration of muscle fibers.

Searching for Pain Relief Leads to a Different Breakthrough

The research team originally aimed to uncover ways to ease pain during recovery after surgery. They were looking for clues that could eventually reduce the need for pain medications that carry significant side effects.




Although they did not find a new approach for pain relief, they identified a process that makes muscle repair occur more quickly. This discovery may support the development of future treatments for muscle wasting and acute injuries. The findings also suggest that macrophages might eventually serve as specialized "delivery vehicles" for cell-based therapies targeting a wider range of medical conditions.

"These are infiltrating macrophages, a very specific type. They're not ones already residing in the tissue. These come in after damage occurs," Jankowski says.

Real-Time Evidence of Rapid Muscle Activation

In experiments that used mouse models of two different injury types, researchers examined how macrophages interact with the myofibers that form muscle tissue. They were even able to capture key moments of this activity as it occurred.

By using brief bursts of a designer chemical to activate the macrophages, the team observed these immune cells forming synaptic-like contacts with myofibers. The macrophages then released calcium ions directly to the muscle fibers, accelerating early stages of healing. Within 10 to 30 seconds, the researchers measured bursts of electrical activity inside the damaged muscle.

"This occurs in a very rapid fashion. You can activate the macrophage and make the muscle twitch subtly almost immediately," Jankowski says.




Healing Effects Seen in Both Injury and Disease Models

The same type of macrophage-driven signaling also helped mice with disease-like muscle damage. After recognizing the injury, the immune cells gathered at the site and triggered waves of activity in the muscle fibers. After 10 days, mice that received this treatment had substantially more new muscle fibers than mice in the control group.

"A similar synaptic-like response worked in both scenarios," Jankowski says.

Next Research Steps

More work is needed to determine whether human macrophages behave the same way when muscle is injured. If they do, researchers will still need to learn how to guide or control the process in ways that could be safely used as therapy.

The team is also interested in an unexpected outcome: although the infiltrating macrophages sped up healing, they did not appear to reduce acute pain. Understanding why this occurs may help explain why about 20% of children who undergo surgery continue to experience lingering pain afterward.

Looking ahead, the researchers want to explore whether macrophages can deliver other helpful signals or materials to muscle cells.

Cincinnati Children's co-authors include Adam Dourson, PhD, Fabian Montecino-Morales, PhD, Jennifer Wayland, MS, Sahana Khanna, Megan Hofmann, Hima Bindu Durumutla, MS, Thirupugal Govindarajan, PhD, Luis Queme, MD, PhD, and Douglas Millay, PhD. The Bioanalysis and Imaging Facility at Cincinnati Children's also contributed to the work.

Funding for this research came from grants provided by the National Institutes of Health (R01NS105715, R01NS113965, R61/R33AR078060, R01AR068286, R01AG082697) and the Cincinnati Children's Hospital Research Foundation.
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Global surge in ultra-processed foods sparks urgent health warning | ScienceDaily
Experts from around the world are raising alarms about the rapid global rise of ultra-processed foods, warning that UPFs are reshaping diets and driving a surge in chronic health problems.


						    	A major three paper Series in The Lancet finds that ultra-processed foods (UPFs) are rapidly replacing fresh and minimally processed meals around the world. The evidence links rising UPF intake to poorer diet quality and higher risks of multiple chronic diseases.
    	The authors explain that although more research on UPFs will continue to be valuable, the current science is already strong enough to justify immediate public health action. Waiting for further studies would allow UPFs to gain an even stronger hold in global diets.
    	The Series stresses that improving diets cannot fall solely on individual behavior. Real progress requires coordinated policies that limit UPF production, marketing, and availability, while also addressing high levels of fat, sugar and salt in the food supply and expanding access to healthy food.
    	The authors describe UPFs as products of an industrial food system built around corporate profit rather than nutrition or sustainability. They warn that only a united international response can counter the political influence of UPF companies, which remains the biggest obstacle to effective dietary policy reform.

Rising UPF Consumption Sparks Global Health Concerns

A new three paper Series in The Lancet, written by 43 international experts, warns that the rapid spread of ultra-processed foods (UPFs) across global diets is creating a serious public health challenge. The authors detail how UPF companies use a range of strategies to increase sales and block policies designed to protect consumers. The Series offers a plan for stronger government action, greater community involvement, and broader access to affordable, nutritious foods.

Professor Carlos Monteiro, University of Sao Paulo, Brazil, explains, "The growing consumption of ultra-processed foods is reshaping diets worldwide, displacing fresh and minimally processed foods and meals. This change in what people eat is fueled by powerful global corporations who generate huge profits by prioritizing ultra-processed products, supported by extensive marketing and political lobbying to stop effective public health policies to support healthy eating."

Calls for Strong, Coordinated Policy Action

Professor Camila Corvalan, University of Chile, Chile, adds, "Addressing this challenge requires governments to step up and introduce bold, coordinated policy action -- from including markers of UPFs in front-of-package labels to restricting marketing and implementing taxes on these products to fund greater access to affordable, nutritious foods."

Dr. Phillip Baker, University of Sydney, Australia, continues, "We need a strong global public health response -- like the coordinated efforts to challenge the tobacco industry. Including safeguarding policy spaces from political lobbying and building powerful coalitions to advocate for healthy, fair and sustainable food systems and stand-up to corporate power."

UPFs, based on the Nova classification, are industrially produced branded foods created from low cost ingredients such as hydrogenated oils, protein isolates or glucose/fructose syrup, along with cosmetic additives (e.g. dyes, artificial sweeteners, emulsifiers). These products are intentionally formulated and promoted to replace fresh foods and traditional meals, while maximizing profits for manufacturers (for a detailed definition see paper 1, panel 1).




Research Shows Clear Links Between UPFs and Chronic Disease

The first paper in The Lancet Series reviews scientific evidence gathered since the Nova classification was developed by Prof Carlos Monteiro and colleagues in 2009. The findings consistently show that UPFs are crowding out traditional dietary patterns, lowering overall diet quality, and contributing to higher risks of many chronic diseases.

National surveys also reveal substantial increases in UPF consumption (paper 1, figure 1). The proportion of dietary energy from UPFs tripled in Spain (11% to 32%) and China (4% to 10%) over the past three decades, and rose from 10% to 23% in Mexico and Brazil during the previous forty years. In the USA and UK, levels have remained above 50% for the past two decades, with slight increases over time.

Growing Body of Evidence Underscores Health Risks

The Series reports that diets high in UPFs are associated with overeating, poor nutrient balance (too much sugar and unhealthy fats, too little fibre and protein), and greater exposure to potentially harmful additives. A systematic review of 104 long-term studies found that 92 showed higher risks for at least one chronic disease, with meta-analyses identifying significant associations with 12 health conditions including obesity, type 2 diabetes, cardiovascular disease, depression, and premature death (paper 1, figure 4, appendix p23-24).

While the authors acknowledge scientific debates about Nova and UPF definitions -- including the need for more long-term trials, clearer mechanisms, and recognition of product subgroups with differing nutritional qualities -- they emphasize that further research should not delay immediate public health action.




Professor Mathilde Touvier, French National Institute for Health and Medical Research (Inserm), France, states, "While healthy debate about UPFs within the scientific community is welcomed, this should be distinguished from attempts by vested interests to undermine the current evidence. The growing body of research suggests diets high in ultra-processed foods are harming health globally and justifies the need for policy action."

Policy Solutions to Reduce UPFs and Improve Diet Quality

The second paper in the Series outlines policy options to curb UPF production, marketing, and consumption, holding major companies accountable for promoting unhealthy diets (paper 2, table 1). These recommendations are intended to strengthen existing legislation targeting high fat, salt and sugar (HFSS) foods.

Professor Barry Popkin, University of North Carolina, US, says "We call for including ingredients that are markers of UPFs (eg, colors, flavors, and sweeteners) in front-of-package labels, alongside excessive saturated fat, sugar, and salt, to prevent unhealthy ingredient substitutions, and enable more effective regulation."

Marketing Restrictions, School Policies, and Fresh Food Access

The authors recommend stronger marketing limits, particularly for promotions aimed at children, digital advertising, and brand-level marketing. They also suggest banning UPFs in public settings such as schools and hospitals, and capping shelf space for UPFs in supermarkets. One example of successful reform is Brazil's national school feeding program, which has removed most UPFs and will require 90% of school food to be fresh or minimally processed by 2026 (paper 2, panel 4).

Alongside regulation, the authors highlight the need to expand access to fresh foods. Taxing selected UPFs could help support subsidies for healthier options, particularly for low-income households.

Professor Marion Nestle, New York University, US, notes, "Improving diets worldwide requires policies tailored to each country's unique situation and how entrenched UPFs have become in people's daily eating habits. While priorities may differ, urgent action is needed everywhere to regulate ultra-processed foods alongside existing efforts to reduce high fat, salt, and sugar content."

Associate Professor Gyorgy Scrinis, University of Melbourne, Australia, adds, "Importantly, policies must ensure that fresh and minimally processed foods are accessible and affordable -- not just for those with time to cook, but for busy families and individuals who rely on convenient options. Only by combining stricter regulation on poor quality food products with realistic support for more nutritious choices can we truly promote better diets for all."

How Corporate Power Drives the Global UPF Boom

The third paper shows that the sharp rise in UPF consumption is being driven primarily by global food corporations rather than individual behavior. These companies use low cost ingredients, large-scale production methods, and highly persuasive marketing to encourage widespread consumption.

With global annual sales reaching $1.9 trillion, UPFs represent the most profitable segment of the food industry. Manufacturers of these products have delivered more than half of the $2.9 trillion in shareholder payouts made by publicly listed food companies since 1962. The profits help fuel expansion, marketing power, and political influence, reinforcing corporate dominance over modern food systems.

The Series explains that UPF companies rely on sophisticated political strategies to protect their interests -- blocking regulations, influencing scientific debates, shaping public opinion, supporting hundreds of interest groups, lobbying, donating to political campaigns, and engaging in litigation to delay policy action (paper 3, table 1 and figure 2).

Professor Simon Barquera, the National Institute of Public Health of Mexico, Mexico, states, "Powerful corporations -- not individuals' choices -- are behind the global rise of ultra-processed foods. Through interest groups, these corporations often position themselves as part of the solution, but their actions tell a different story -- one focused on protecting profits and resisting effective regulation."

Urgent Need for a Unified Global Response

The authors call for a global public health movement to protect policy-making from industry interference, end ties between industry and health organizations, and strengthen networks advocating for reduced UPF consumption.

Professor Karen Hoffman, University of the Witwatersrand, South Africa, says, "Just as we confronted the tobacco industry decades ago, we need a bold, coordinated global response now to curb the overproportionate power of UPF corporations and build food systems that prioritize people's health and well-being."

They argue that transforming food systems requires a new vision that elevates local food producers, preserves cultural food traditions, promotes gender equity, and ensures that economic benefits flow to communities rather than to distant shareholders.

Dr. Phillip Baker concludes, "We are currently living in a world where our food options are increasingly dominated by UPFs, contributing to rising global levels of obesity, diabetes and mental ill-health. Our Series highlights that a different path is possible -- one where governments regulate effectively, communities mobilize, and healthier diets are accessible and affordable for all."

The Lancet Series on Ultra-Processed Foods and Human Health, was supported by funding from Bloomberg Philanthropies.
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New obesity discovery rewrites decades of fat metabolism science | ScienceDaily
Our fat cells, known as adipocytes, do far more than store extra body weight. They serve as an important energy reserve for the body. Inside each adipocyte, fat is packed into lipid droplets that can be tapped when fuel is needed -- for example, during the hours between meals. To release this stored energy, the body relies on a protein called HSL, which functions much like a switch. When energy is running low, hormones such as adrenaline activate HSL, prompting it to free fat that can then supply various organs.


						
Without HSL, it would be reasonable to expect fat to build up, as though the body had lost access to its energy supply. Surprisingly, this is not what happens. Research involving both mice and patients with mutations in the HSL gene shows that the lack of this protein does not lead to excess fat or obesity. Instead, affected individuals experience a loss of fat mass, a condition known as lipodystrophy.

Although obesity and lipodystrophy appear to be complete opposites, both involve fat cells that do not function properly. As a result, each condition can contribute to metabolic disturbances and cardiovascular problems.

HSL Found in an Unexpected Location Inside Fat Cells

To understand this surprising behavior, a team led by Dominique Langin, professor at the University of Toulouse within the I2MC, took a closer look at where HSL is found inside adipocytes. The protein is well known for its role at the surface of lipid droplets, where it helps break down stored fat. However, the study revealed that HSL also resides inside the nucleus of fat cells. "In the nucleus of adipocytes, HSL is able to associate with many other proteins and take part in a program that maintains an optimal amount of adipose tissue and keeps adipocytes 'healthy'," explains Jeremy Dufau, co-author of the study, who completed his doctoral thesis on this topic.

The researchers also found that nuclear HSL levels are tightly controlled. Adrenaline, which activates the form of HSL located on lipid droplets, also encourages the protein to leave the nucleus. This process occurs naturally during fasting. In contrast, obese mice show elevated levels of HSL within the nucleus, suggesting a shift in this regulatory system.

A Revised Understanding of HSL's Role in Metabolism

"HSL has been known since the 1960s as a fat-mobilizing enzyme. But we now know that it also plays an essential role in the nucleus of adipocytes, where it helps maintain healthy adipose tissue," says Dominique Langin. This additional responsibility helps explain why the absence of HSL results in lipodystrophy, and it offers new insights into metabolic disorders such as obesity and related health complications.

This discovery appears at a critical time. In France, one in two adults is overweight or obese, and globally the number reaches two and a half billion people. Obesity increases the risk of a range of diseases, including diabetes and heart problems, and often reduces overall quality of life. Continued scientific research is crucial to improving prevention efforts and patient care.
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Your brain shows damage before your blood pressure even rises | ScienceDaily
A new preclinical study from investigators at Weill Cornell Medicine reports that hypertension disrupts blood vessels, neurons and white matter in the brain long before blood pressure rises to detectable levels. These early disruptions may help explain why hypertension is strongly associated with cognitive disorders, including vascular cognitive impairment and Alzheimer's disease.


						
The study, published Nov. 14 in Neuron, shows that hypertension can trigger early shifts in gene expression within individual brain cells. Such changes may impair thinking and memory, opening the door to treatments that could simultaneously control blood pressure and protect brain health.

People with hypertension are known to have a 1.2 to 1.5-fold greater risk of developing cognitive problems compared to those without the condition, yet the biological reason for this link has remained unclear. Common hypertension medications can successfully bring high blood pressure under control but often show little benefit for cognition. This pattern suggests that damage to brain blood vessels may occur independently of elevated pressure.

"We found that the major cells responsible for cognitive impairment were affected just three days after inducing hypertension in mice -- before blood pressure increased," said senior author Dr. Costantino Iadecola, director of the Feil Family Brain and Mind Research Institute, professor of neuroscience and Anne Parrish Titzell Professor of Neurology at Weill Cornell. "The bottom line is something beyond the dysregulation of blood pressure is involved."

Dr. Anthony Pacholko, postdoctoral associate in neuroscience at Weill Cornell, co-led the research.

Cellular Vulnerability Revealed Through Advanced Techniques

Earlier work from Dr. Iadecola's team showed that hypertension can globally disrupt neuronal function. New single-cell analysis tools have now enabled the researchers to examine, in detail, how different brain cell types respond at the molecular level.




To model hypertension in mice, the team used the hormone angiotensin, which raises blood pressure in a manner similar to the condition in humans. They analyzed changes in various brain cells after three days (before blood pressure increased) and after 42 days (when blood pressure was high and cognitive problems were apparent).

Within the first three days, pronounced gene expression changes appeared in endothelial cells, interneurons and oligodendrocytes. Endothelial cells, which line blood vessels, showed signs of accelerated aging, including reduced energy metabolism and increased senescence markers. The team also observed the early weakening of the blood-brain barrier, which normally regulates nutrient flow into the brain and prevents harmful substances from entering. Interneurons, which help balance excitatory and inhibitory nerve signals, were also damaged. This imbalance resembled early patterns seen in Alzheimer's disease.

Oligodendrocytes, the cells that produce myelin to insulate nerve fibers, expressed fewer genes required for maintaining and regenerating the myelin sheath. When this support declines, neurons eventually lose the ability to communicate efficiently. By day 42, even more gene expression changes had emerged, corresponding with measurable cognitive decline.

"The extent of the early alterations induced by hypertension was quite surprising," Dr. Pacholko said. "Understanding how hypertension affects the brain at the cellular and molecular levels during the earliest stages of the disease may provide clues to finding ways that can potentially block neurodegeneration."

Possible Protective Effects of Current Blood Pressure Medication

One medication already used to treat hypertension, losartan, inhibits the angiotensin receptor. "In some human studies, the data suggest that the angiotensin receptor inhibitors may be more beneficial to cognitive health than other drugs that lower blood pressure," Dr. Iadecola said. In their experiments, losartan reversed early hypertension-related damage in endothelial cells and interneurons in the mouse model.

"Hypertension is a leading cause of damage to the heart and the kidneys, that can be prevented by antihypertensive drugs. So independent of cognitive function, treating high blood pressure is a priority," Dr. Iadecola said.

Dr. Iadecola's team is now studying how the accelerated aging of small blood vessels caused by hypertension might lead to dysfunction in interneurons and oligodendrocytes. Ultimately, they hope to find the most effective strategies to prevent or reverse the long-term cognitive consequences associated with the condition.
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One protein may hold the key to fixing leukemia treatment failure | ScienceDaily
Researchers at Rutgers Health and collaborating institutions have uncovered why a widely used leukemia medication eventually stops helping most patients and have also identified a possible strategy to reverse this resistance.


						
The team pinpointed a protein that enables cancer cells to alter the shape of their mitochondria, the structures that generate cellular energy. This remodeling shields the cells from venetoclax (brand name, Venclexta), a common therapy for acute myeloid leukemia that often becomes less effective over time.

When scientists blocked this protein in mice carrying human acute myeloid leukemia, the experimental compounds restored venetoclax activity and extended the animals' survival.

The study, published in Science Advances, highlights an unexpected form of drug resistance and offers a potential new direction for treating one of the most lethal blood cancers in adults.

How Altered Mitochondria Help Leukemia Cells Survive

"We found that mitochondria change their shape to prevent apoptosis, a type of cell suicide induced by these drugs," said senior study author Christina Glytsou, an assistant professor at Rutgers' Ernest Mario School of Pharmacy and Robert Wood Johnson Medical School and a member of the Rutgers Cancer Institute's Pediatric Hematology and Oncology Research Center of Excellence (NJPHORCE).

Venetoclax can push many acute myeloid leukemia patients into remission by triggering cancer cell death. However, nearly all patients eventually develop resistance. The five-year survival rate remains 30 percent, and the disease claims about 11,000 lives in the United States each year.




OPA1 Identified as a Key Driver of Resistance

Through electron microscopy and genetic screens, Glytsou's team determined that treatment-resistant leukemia cells produce unusually high amounts of OPA1, a protein that organizes the inner structure of mitochondria. Cells with elevated OPA1 develop tightly packed, more numerous folds in their mitochondrial membranes, known as cristae, which trap cytochrome c. Under normal conditions, cytochrome c escapes from the mitochondria to initiate cell death.

Researchers verified these findings in samples from leukemia patients. Individuals who had relapsed after therapy had significantly narrower cristae than newly diagnosed patients, with the most dramatic differences appearing in those previously treated with venetoclax.

Blocking OPA1 Restores Drug Sensitivity

To determine whether inhibiting this structural reshaping could restore treatment response, the team tested two experimental OPA1 inhibitors. In mice transplanted with human leukemia cells, adding the OPA1 inhibitors to venetoclax at least doubled survival time compared with venetoclax alone.

The combined approach was effective across multiple leukemia subtypes, including those with p53 mutations that are typically linked to poor outcomes and strong drug resistance.




Additional Weaknesses Revealed in Resistant Cells

The results also suggest that OPA1 inhibitors may have benefits beyond restoring standard cell death pathways. Experiments showed that cells lacking OPA1 rely heavily on the nutrient glutamine and become susceptible to ferroptosis, an iron-driven form of cell death that results from lipid damage.

Importantly, mouse studies indicated that these compounds did not interfere with normal blood cell development, which is essential when considering new leukemia treatments for people.

Early-Stage Work With Broad Potential

The research remains in its early stages. The OPA1 inhibitors, created by collaborators at the University of Padua in Italy, are still lead compounds and will require further refinement before clinical testing can begin.

"There is still some time to go through," Glytsou said, noting that a third generation of compounds may be needed to improve solubility and other drug properties.

Even so, Glytsou believes this work points toward a promising therapeutic direction for stubborn leukemia cases and possibly other cancers as well. She is also a member of the cancer institute's cancer pharmacology and cancer metabolism and immunology research programs.

OPA1 is overexpressed in several cancer types and is linked with poor outcomes and therapy resistance in breast cancer, lung cancer and other malignancies.

Rutgers Cancer Institute, in partnership with RWJBarnabas Health, is New Jersey's only National Cancer Institute-designated Comprehensive Cancer Center.
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What 96,000 adults taught scientists about preventing constipation | ScienceDaily
Chronic constipation becomes more common with age. Researchers from Mass General Brigham conducted a new study examining whether five widely followed diets could help prevent chronic constipation in middle- and older-age adults. The team monitored more than 96,000 participants for several years to see how long-term eating habits influenced the likelihood of developing this persistent gastrointestinal issue. Their analysis showed that people who routinely ate a Mediterranean or plant-based diet experienced a lower incidence of constipation. The findings appear in Gastroenterology.


						
"Chronic constipation affects millions of people and can significantly impact a patient's quality of life," said senior author Kyle Staller, MD, MPH, of the Division of Gastroenterology at Massachusetts General Hospital, a founding member of the Mass General Brigham healthcare system. "Our findings suggest that as we age, certain healthy diets may provide benefits to our gut beyond the known cardiovascular benefits."

Healthy Eating Patterns and Risk Reduction

Previous research has demonstrated that healthy diets can ease constipation symptoms, but this study is the first to show that some diets may actually prevent chronic constipation from developing. "We have always assumed that the benefits of eating a healthy diet would be driven by fiber, but our analyses showed the benefit of these healthy diets on constipation were independent of fiber intake," said Staller.

Using information from the Nurses' Health Study, Nurses' Health Study II and the Health Professionals Follow-Up Study, the investigators evaluated long-term dietary patterns in middle- and older-age adults and identified who later experienced chronic constipation, which was defined as symptoms lasting at least 12 weeks within a year. The study assessed five diets: the Mediterranean diet, plant-based diet, low-carb diet, Western diet and inflammatory diet. Participants who consistently consumed a Western or inflammatory diet were more likely to develop chronic constipation, while those who followed a low-carb diet did not show a strong effect on constipation risk.

Key Dietary Takeaways

"Our findings suggest a diet rich in vegetables, nuts and healthy fats may help prevent chronic constipation in middle- and older-age adults," said Staller.

Authorship: In addition to Staller, Mass General Brigham authors include Braden Kuo, Madeline Berschback and Andrew T. Chan.

Disclosures: Andrew T. Chan served as a consultant for Pfizer Inc., and Boehringer Ingelheim. Kyle Staller has received research funding from Ardelyx and ReStalsis and has served as a consultant to Ardelyx, Gemelli Biotech, Laborie, Mahana, ReStalsis, Salix, and Takeda. Braden Kuo has been a consultant to Ironwood, Takeda, Atmo, Restalsis, Pahthom. No other disclosures were reported.

Funding: This work was supported by the National Institutes of Health (U01 CA167552, UM1 CA186107, P01 CA87969, U01 CA176726, K23DK120945).
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A tiny enzyme may hold the key to safer pain relief | ScienceDaily
Researchers at Tulane University, working with teams from eight additional institutions, have identified a previously unknown way that nerve cells send messages. This discovery could change how scientists understand pain and may guide the development of safer and more effective treatments.


						
The work was co-led by Matthew Dalva, director of the Tulane Brain Institute and professor of cell and molecular biology in the School of Science and Engineering, together with Ted Price at the University of Texas at Dallas. Their study shows that neurons can release an enzyme outside the cell that activates pain signals following an injury. The findings, reported in Science, also shed new light on how brain cells strengthen their connections during learning and memory.

External Enzyme Linked to Pain Activation

"This finding changes our fundamental understanding of how neurons communicate," Dalva said. "We've discovered that an enzyme released by neurons can modify proteins on the outside of other cells to turn on pain signaling -- without affecting normal movement or sensation."

The researchers identified this enzyme as vertebrate lonesome kinase (VLK). They found that neurons use VLK to communicate in the space surrounding the cells, where it alters nearby proteins in ways that can influence how signals travel between nerve cells.

VLK's Role in Cell Signaling and Drug Development

"This is one of the first demonstrations that phosphorylation can control how cells interact in the extracellular space," Dalva said. "It opens up an entirely new way of thinking about how to influence cell behavior and potentially a simpler way to design drugs that act from the outside rather than having to penetrate the cell."

The team discovered that active neurons release VLK, which increases the activity of a receptor involved in pain, learning and memory. When researchers removed VLK from pain-sensing neurons in mice, the animals did not experience normal post-surgical pain, yet their movement and sensory abilities remained intact. When VLK levels were increased, pain responses intensified.




Implications for Pain, Learning and Neural Plasticity

"This study gets to the core of how synaptic plasticity works -- how connections between neurons evolve," said Price, director of the Center for Advanced Pain Studies, professor of neuroscience at the University of Texas at Dallas' School of Behavioral and Brain Sciences and a co-corresponding author of the study. "It has very broad implications for neuroscience, especially in understanding how pain and learning share similar molecular mechanisms."

Dalva noted that the results point toward a safer strategy for altering pain pathways by focusing on enzymes such as VLK instead of blocking NMDA receptors. NMDA receptors help regulate communication between neurons but can cause significant side effects when disrupted.

Pathway May Simplify Future Drug Design

The findings also offer one of the first examples of how to influence interactions between proteins on the cell surface without entering the cell itself. Dalva said this could make drug development easier and reduce unintended effects, since the therapeutic agent would work outside the cell.

Next steps include determining whether this mechanism affects only a small set of proteins or represents a wider biological process that has gone largely unnoticed. If it proves to be widespread, it may reshape treatment strategies for neurological and other diseases.




Large Collaborative Effort

The research was carried out in partnership with colleagues at The University of Texas Health Science Center at San Antonio, The University of Texas MD Anderson Cancer Center, the University of Houston, Princeton University, the University of Wisconsin-Madison, New York University Grossman School of Medicine and Thomas Jefferson University.

"Our findings were only possible through this kind of collaboration," Dalva said. "By combining Tulane's expertise in synaptic biology with the strengths of our partners, we were able to reveal a mechanism that has implications not just for pain, but for learning and memory across species."

The project was supported by grants from the National Institute of Neurological Disorders and Stroke, the National Institute on Drug Abuse and the National Center for Research Resources, all part of the National Institutes of Health. Co-first authors include Dr. Sravya Kolluru, Dr. Praveen Chander and Dr. Kristina Washburn, all members of The Dalva Lab at Tulane.
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Scientists capture stunning real-time images of DNA damage and repair | ScienceDaily
Cancer biology, drug safety studies and aging research may all benefit from a fluorescent sensor created at Utrecht University. The new technology gives scientists the ability to watch DNA damage and repair unfold inside living cells in real time. This development, described in Nature Communications, enables types of experiments that were not previously possible.


						
DNA in our cells faces continual harm from sunlight, chemicals, radiation and even the normal processes that keep the body functioning. Most of this damage is corrected very quickly. When these repairs fail, the resulting errors can play a role in aging, cancer and several other diseases.

For years, researchers struggled to directly observe these repair events as they occurred. Many traditional approaches required killing and preserving cells at different time points, producing only isolated snapshots instead of a continuous view.

A New DNA Damage Sensor for Living Cells

Scientists at Utrecht University have now introduced a sensor that changes this situation. Their tool allows researchers to watch damage appear and fade inside living cells and also inside living organisms. According to the study published in Nature Communications, this capability opens the way to experiments that were previously out of reach.

Lead researcher Tuncay Baubec describes the approach as a method for looking inside a cell "without disrupting the cell." He notes that common tools such as antibodies and nanobodies often bind too tightly to DNA, which can interfere with the cell's own repair systems.

"Our sensor is different," he says. "It's built from parts taken from a natural protein that the cell already uses. It goes on and off the damage site by itself, so what we see is the genuine behavior of the cell."

How the Fluorescent Sensor Works




The system relies on a fluorescent tag attached to a small domain taken from one of the cell's own proteins. This domain briefly recognizes a marker that appears only on damaged DNA. Because the interaction is gentle and reversible, the sensor highlights the affected region while leaving the cell's repair work untouched.

Biologist Richard Cardoso Da Silva, who helped design and evaluate the tool, recalls the moment he recognized its potential. "I was testing some drugs and saw the sensor lighting up exactly where commercial antibodies did," he says. "That was the moment I thought: this is going to work."

A Continuous View of DNA Repair

The contrast with older methods is striking. Instead of running many separate experiments to capture different moments, researchers can now watch the entire repair sequence as a single continuous movie. They can track when the damage appears, observe how rapidly repair proteins arrive and see when the cell resolves the issue. "You get more data, higher resolution and, importantly, a more realistic picture of what actually happens inside a living cell," says Cardoso Da Silva.

The research team also tested the sensor outside the lab dish. Collaborators at Utrecht University used the tool in the worm C. elegans, a widely used model organism. The sensor performed equally well and revealed programmed DNA breaks that occur during the worm's development. For Baubec, this demonstration was essential. "It showed that the tool is not only for cells in the lab. It can be used as well in real living organisms."

The potential applications extend beyond watching repair occur. The sensor's protein domain can be connected to other molecular components, allowing scientists to map the locations of DNA damage across the genome or determine which proteins gather around a damaged region. Researchers can also reposition damaged DNA inside the nucleus to test how its location influences repair. "Depending on your creativity and your question, you can use this tool in many ways," says Cardoso Da Silva.




Better Tools for Medical and Drug Research

Although the sensor is not a treatment, it could significantly improve medical research. Many cancer therapies work by inflicting deliberate DNA damage on tumor cells, and early drug development often requires precise measurements of how much damage a compound creates.

"Right now, clinical researchers often use antibodies to assess this," Baubec says. "Our tool could make these tests cheaper, faster and more accurate." The team also sees potential uses in clinical settings, such as studying natural aging or detecting exposure to radiation or other mutagenic factors.

The innovation is already attracting interest. Several laboratories contacted the team before publication, eager to use the sensor in their own repair studies. To support this demand, the researchers have made the tool available without restrictions. Baubec notes, "Everything is online. Scientists can use it immediately."
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Boosting one protein helps the brain protect itself from Alzheimer's | ScienceDaily
Researchers at Baylor College of Medicine have identified a natural process in the brain that can remove existing amyloid plaques in mouse models of Alzheimer's disease while also helping preserve memory and thinking ability. This process relies on astrocytes, star shaped support cells, which can be guided to clear out the toxic plaque buildup commonly seen in Alzheimer's. When the team increased the amount of Sox9, a protein that influences many astrocyte functions during aging, the cells became more effective at removing amyloid deposits. The findings, reported in Nature Neuroscience, suggest that strengthening astrocyte activity could one day help slow cognitive decline linked to neurodegenerative disorders.


						
"Astrocytes perform diverse tasks that are essential for normal brain function, including facilitating brain communications and memory storage. As the brain ages, astrocytes show profound functional alterations; however, the role these alterations play in aging and neurodegeneration is not yet understood," said first author Dr. Dong-Joo Choi, who conducted this work while at the Center for Cell and Gene Therapy and the Department of Neurosurgery at Baylor. Choi is now an assistant professor at the Center for Neuroimmunology and Glial Biology, Institute of Molecular Medicine at the University of Texas Health Science Center at Houston.

Focusing on Sox9 as a Key Regulator

For this project, the investigators set out to understand how astrocytes change with age and how those changes relate to Alzheimer's disease. Their attention centered on Sox9, a protein that influences a wide network of genes involved in astrocyte aging.

"We manipulated the expression of the Sox9 gene to assess its role in maintaining astrocyte function in the aging brain and in Alzheimer's disease models," explained corresponding author Dr. Benjamin Deneen, professor and Dr. Russell J. and Marian K. Blattner Chair in the Department of Neurosurgery, director of the Center for Cancer Neuroscience, member of the Dan L Duncan Comprehensive Cancer Center at Baylor and principal investigator at the Jan and Dan Duncan Neurological Research Institute at Texas Children's Hospital.

Testing the Approach in Symptomatic Alzheimer's Models

"An important point of our experimental design is that we worked with mouse models of Alzheimer's disease that had already developed cognitive impairment, such as memory deficits, and had amyloid plaques in the brain," Choi said. "We believe these models are more relevant to what we see in many patients with Alzheimer's disease symptoms than other models in which these types of experiments are conducted before the plaques form."

In these models, the researchers either increased or removed Sox9 and then monitored each mouse's cognitive performance for six months. During this period, the animals were tested on their ability to recognize familiar objects and locations. After the behavioral studies were completed, the team examined the brains to measure plaque accumulation.




Higher Sox9 Levels Improve Plaque Removal and Memory

The results showed a clear difference. Lowering Sox9 led to faster plaque buildup, reduced structural complexity in astrocytes and diminished plaque clearing. Raising Sox9 had the opposite effect, increasing the cells' activity, supporting plaque removal and preserving cognitive performance. The protective benefits suggested that strong astrocyte engagement may help slow the cognitive decline associated with neurodegenerative disease.

"We found that increasing Sox9 expression triggered astrocytes to ingest more amyloid plaques, clearing them from the brain like a vacuum cleaner," Deneen said. "Most current treatments focus on neurons or try to prevent the formation of amyloid plaques. This study suggests that enhancing astrocytes' natural ability to clean up could be just as important."

Future Potential and Ongoing Research Needs

Choi, Deneen and their colleagues note that additional research is needed to understand how Sox9 behaves in the human brain across time. Still, these results point toward the possibility of developing therapies that harness astrocytes' natural cleaning abilities to combat neurodegenerative disorders.

Sanjana Murali, Wookbong Kwon, Junsung Woo, Eun-Ah Christine Song, Yeunjung Ko, Debo Sardar, Brittney Lozzi, Yi-Ting Cheng, Michael R. Williamson, Teng-Wei Huang, Kaitlyn Sanchez and Joanna Jankowsky, all at Baylor College of Medicine, also contributed to this work.

This research was supported by National Institutes of Health grants (R35-NS132230, R01-AG071687, R01-CA284455, K01-AG083128, R56-MH133822). Additional funding came from the David and Eula Wintermann Foundation, the Eunice Kennedy Shriver National Institute of Child Health & Human Development of the National Institutes of Health under Award Number P50HD103555 and from shared resources provided by Houston Methodist and Baylor College of Medicine.
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Hidden microglia switch helps protect the brain from Alzheimer's | ScienceDaily
Working with Alzheimer's mouse models, human cells, and donated human brain tissue, researchers found that reducing levels of a molecule called PU.1 can shift microglia into a more protective mode. Microglia are immune cells that live in the brain and help maintain its health. When PU.1 levels drop, these cells increase the production of certain lymphoid immunoregulatory receptor proteins, which are typically involved in managing immune responses in the body.


						
Although these protective microglia appear in relatively small numbers, the study showed that they have a powerful influence across the brain. Their presence helps calm harmful inflammation, supports cognitive abilities, and improves survival in mice. In contrast, when the team removed CD28 from this rare group of microglia, inflammation rose sharply and plaques associated with Alzheimer's developed more quickly. This outcome demonstrated how essential CD28 is for enabling the helpful actions of these cells.

Microglia as Flexible and Protective Brain Cells

"Microglia are not simply destructive responders in Alzheimer's disease -- they can become the brain's protectors," explained Anne Schaefer, the senior author of the research and leader of the project. She noted that the findings build on earlier work showing that microglia can adopt a wide range of functional states, allowing them to play many different roles in brain health. According to Schaefer, the results also highlight how international scientific partnerships are crucial for making progress in complex fields like neurodegeneration.

Alexander Tarakhovsky added that it was striking to see immune-related molecules, long recognized for their roles in B and T lymphocytes, also influencing microglia. "This discovery comes at a time when regulatory T cells have achieved major recognition as master regulators of immunity, highlighting a shared logic of immune regulation across cell types," he said. He also pointed out that understanding this shared system may open the door to new immunotherapeutic approaches for Alzheimer's disease.

Genetic Clues That Connect PU.1 to Alzheimer's Risk

The work expands on earlier genetic studies by senior co-author Alison Goate, who identified a common variant in SPI1 (the gene responsible for producing PU.1) that is associated with a lower risk of developing Alzheimer's. Goate explained, "These results provide a mechanistic explanation for why lower PU.1 levels are linked to reduced Alzheimer's risk," offering a clearer picture of how genetics influence disease vulnerability.

Overall, the discovery of the PU.1-CD28 axis provides researchers with a new molecular framework for understanding how protective microglial states arise. It also emphasizes the promise of developing treatments that specifically target microglia in order to alter the course of Alzheimer's disease.
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New nasal nanodrops wipe out brain tumors in mice | ScienceDaily
Researchers at Washington University School of Medicine in St. Louis, working with scientists at Northwestern University, have created a noninvasive strategy to treat one of the most aggressive and deadly forms of brain cancer. Their method relies on carefully designed nanostructures made from extremely small materials that can carry potent cancer-fighting compounds into the brain through simple nasal drops. In studies involving mice, this approach successfully treated glioblastoma by stimulating the brain's immune system. The technique also avoids the invasiveness seen in similar treatments now under development.


						
The findings were published this month in PNAS.

Why Glioblastoma Is So Difficult to Treat

Glioblastoma develops from astrocytes, a type of brain cell, and is the most common malignant brain tumor, affecting about three in every 100,000 people in the U.S. The disease advances rapidly and is almost always fatal. One of the biggest obstacles to treating it is the challenge of getting effective medicine into the brain.

"We wanted to change this reality and develop a noninvasive treatment that activates the immune response to attack glioblastoma," said Alexander H. Stegh, PhD, a professor and vice chair of research in the WashU Medicine Taylor Family Department of Neurosurgery and a co-corresponding author of the study. Stegh also serves as research director of The Brain Tumor Center at Siteman Cancer Center, based at Barnes-Jewish Hospital and WashU Medicine. "With this research, we've shown that precisely engineered nanostructures, called spherical nucleic acids, can safely and effectively activate powerful immune pathways within the brain. This redefines how cancer immunotherapy can be achieved in otherwise difficult-to-access tumors."

Reactivating the Immune System With STING Pathway Nanomedicine

Glioblastoma is often labeled a "cold tumor" because it does not naturally provoke a strong immune response. Unlike "hot tumors," which are more responsive to immunotherapies, glioblastoma tends to evade detection. Scientists have been exploring ways to stimulate a pathway known as STING, short for stimulator of interferon genes. This pathway activates when cells detect foreign DNA, setting off immune defenses.




Previous research showed that drugs activating the STING pathway can prime the immune system to attack glioblastoma. The drawback is that these drugs degrade quickly and must be injected directly into the tumor to be effective. Since multiple doses are needed, this requires highly invasive procedures.

"We really wanted to minimize patients having to go through that when they are already ill, and I thought that we could use the spherical nucleic acid platforms to deliver these drugs in a noninvasive way," said Akanksha Mahajan, PhD, a postdoctoral research associate in Stegh's lab and first author of the study.

Building Gold-Core Nanostructures for Nose-to-Brain Delivery

To address this challenge, Stegh's group partnered with co-corresponding author Chad A. Mirkin, PhD, director of the International Institute for Nanotechnology and the Rathmann Professor of Chemistry at Northwestern University. Mirkin developed spherical nucleic acids, which are nanoscale particles coated densely with DNA or RNA. These structures have been shown to be more effective than traditional delivery systems.

Together, the teams designed a specialized version of spherical nucleic acids featuring gold nanoparticle cores and short DNA fragments that activate the STING pathway in targeted immune cells. To move these compounds into the brain, the researchers used the nasal passages as the entry point.

Intranasal delivery has been studied before for brain-targeted treatments, but no nanoscale therapy had previously shown the ability to activate immune responses against brain tumors using this route.




"This is the first time that it has been shown that we can increase immune cell activation in glioblastoma tumors when we deliver nanoscale therapeutics from the nose to the brain," Mahajan said.

Tracking Nanodrops as They Travel to the Brain

The researchers aimed to demonstrate both selective delivery to the brain and proper activation of the target immune cells. They added a molecular tag to the spherical nucleic acids that glowed under near-infrared light. After administering the nanodrops to mice with glioblastoma, they observed the particles traveling along the pathway of the main nerve connecting the facial region to the brain.

Once there, the immune response triggered by the nanomedicine concentrated in specific immune cells within the tumor. Some activity was also detected in nearby lymph nodes. Importantly, the therapy did not spread widely throughout the body, helping reduce the likelihood of unwanted side effects.

Further examination showed that immune cells in and around the tumor had activated the STING pathway, enabling them to mount a stronger attack against the cancer.

Combining Treatments to Eradicate Tumors and Prevent Recurrence

When the nanotherapy was paired with medicines that help activate T lymphocytes, another key type of immune cell, the two-dose treatment eliminated tumors in mice and produced long-lasting immunity that prevented the cancer from returning. These outcomes were significantly better than those seen with current STING-targeting therapies.

Stegh noted that stimulating the STING pathway alone is unlikely to cure glioblastoma. The tumor uses several tactics to weaken or shut down the immune response. His group is exploring ways to build additional immune-activating features into their nanostructures, which could allow multiple therapeutic targets to be addressed through a single treatment.

"This is an approach that offers hope for safer, more effective treatments for glioblastoma and potentially other immune treatment-resistant cancers, and it marks a critical step toward clinical application," Stegh said.

Study Funding and Disclosures

This work was supported by the National Cancer Institute of the NIH (grant numbers P50CA221747 and R01CA275430), the NIH (grants R01CA120813, R01NS120547, and R01CA272639), the Melanoma Research Foundation, the Chicago Cancer Baseball Charities at the Lurie Cancer Center of Northwestern University and grants from Cellularity, Alnylam, and AbbVie. Imaging at Siteman Cancer Center Small Animal Cancer Imaging was supported by NIH instrumentation grants S10OD027042, S10OD025264, and National Cancer Institute Cancer Center grant P30CA091842. PET and MRI imaging was supported by Robert H. Lurie Comprehensive Cancer Center Grant P30CA060553.

The content is solely the responsibility of the authors and does not necessarily represent the official views of the NIH.

Competing interests: Alexander Stegh is a shareholder of Exicure Inc., which develops SNA therapeutic platforms. Mirkin is a shareholder in Flashpoint, which develops SNA-based therapeutics. Stegh and Mirkin are co-inventors on patent US20150031745A1, which describes SNA nanoconjugates to cross the blood-brain barrier.



					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/11/251122044329.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Just a few cigarettes a day can damage your heart for decades | ScienceDaily
An extensive review of nearly two dozen long-term studies shows that people who smoke only a small number of cigarettes still face a much higher chance of heart disease and early death than those who have never smoked. This elevated risk remains for years after quitting. Michael Blaha of the Johns Hopkins Ciccarone Center for Prevention of Cardiovascular Disease, USA, and his team published the findings on November 18th in the open-access journal PLOS Medicine.


						
Previous research has already established that smoking raises the likelihood of cardiovascular disease, but the connection between smoking intensity and specific health consequences has been harder to clarify, particularly for light smokers. As more individuals smoke fewer cigarettes than in past decades, understanding both the risks tied to low-intensity smoking and the long-term benefits of quitting has become increasingly important, even for people who do not consider themselves heavy smokers.

Large Multi-Study Review Reveals Long-Term Damage

Blaha's group examined information from more than 300,000 adults who participated in 22 longitudinal studies (which follow individuals over extended periods) for as long as 19.9 years. During that time, more than 125,000 deaths and 54,000 cardiovascular events were recorded, including heart attacks, strokes and heart failure. The results showed that smoking only two to five cigarettes per day was linked to a 50 percent higher risk of heart failure and a 60 percent higher risk of death from any cause compared with people who had never smoked. The greatest reduction in cardiovascular risk occurred within the first 10 years after quitting and continued to improve the longer a person remained smoke-free. Even so, former smokers still had higher risk levels than lifelong non-smokers for as long as three decades after they quit.

Quitting Completely Offers the Strongest Protection

Because even occasional or low-level smoking can sharply increase the chance of heart disease and premature death, the researchers emphasize that stopping entirely at a younger age is the most effective way to reduce long-term harm. Simply cutting back on the number of cigarettes smoked each day does not provide the same protective benefits. These findings support long-standing public health recommendations that encourage early and complete cessation and highlight the need for robust smoking prevention efforts.

Researchers Stress the Impact of Early Cessation

The authors add, "This is one of the largest studies of cigarette smoking to date using the highest quality data in the cardiovascular epidemiology literature. It is remarkable how harmful smoking is -- even low doses of smoking confer large cardiovascular risks. As far as behavior change, it is imperative to quit smoking as early in life as possible, as the among of time passed since complete cessation from cigarettes is more important prolonged exposure to a lower quantity of cigarettes each day."
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New evidence shows tirzepatide and semaglutide strongly protect the heart | ScienceDaily
A research team at Mass General Brigham has released new evidence directly comparing how well tirzepatide (Mounjaro, Zepbound) and semaglutide (Ozempic, Wegovy) protect the heart. According to the analysis, both medications lowered the chances of heart attack, stroke, and death from any cause. The study appears in Nature Medicine, and the findings were also presented at the American Heart Association Scientific Sessions 2025.


						
Earlier studies had already shown that semaglutide lowers the likelihood of major cardiovascular events such as heart attacks and strokes. What had remained uncertain was whether tirzepatide, another widely used treatment for type 2 diabetes, offers similar protection.

Large Real-World Dataset Offers New Clarity

To investigate this, researchers examined national health insurance claims and compared cardiovascular outcomes among nearly one million adults using tirzepatide, semaglutide, or other type 2 diabetes therapies.

"Randomized controlled trials are often considered the reference standard in the medical evidence generation process. However, not all questions can be answered using this time- and resource-intensive method," said first author Nils Kruger, MD, a research fellow in the Division of Pharmacoepidemiology and Pharmacoeconomics in the Mass General Brigham Department of Medicine. "Data generated in clinical practice and used secondarily for research allow us to address a wide range of clinically relevant questions time- and resource-effectively -- when applied correctly. Moreover, we can study patients who reflect the reality of everyday clinical care, in contrast to the highly selected participants of randomized experiments."

Risk Reductions Seen in Both Medications

The results showed measurable cardiovascular benefits among people with type 2 diabetes who were at higher risk for heart-related complications. When compared with sitagliptin, a diabetes medication known to have a neutral effect on cardiovascular outcomes, semaglutide lowered the combined risk of heart attack and stroke by 18 percent. Tirzepatide produced a 13 percent reduction in the risk of heart attack, stroke, and death when compared with dulaglutide, another GLP-1 receptor agonist that has been on the market for many years.




"Both drugs show strong cardioprotective effects. Our data also indicate that these benefits occur early, suggesting that their protective mechanisms go beyond weight loss alone," said Kruger. Although the study highlights strong results, the biological pathways behind these heart-protective effects are still not fully understood.

Head-to-Head Comparisons Show Only Small Differences

Since these medications are relatively new, scientists continue to investigate how they protect the heart, especially in studies that directly compare tirzepatide and semaglutide. Kruger noted that "According to recently presented database analyses by the respective manufacturers, each company's own drug appears to reduce cardiovascular risk much more effectively than the competitor's." He added, "However, our study found only small differences between tirzepatide and semaglutide in cardiovascular protection among populations at risk of adverse events, underscoring that both agents provide protective benefit and could be integrated into clinical cardiovascular practice."

"We hope that our study will help clinicians better understand how these new medications work in clinical practice. Our transparent and open science practices, including pre-registration of a public protocol and shared analytic code, are designed to support scientific discussion," said last author Shirley Wang, PhD, an associate epidemiologist in the Division of Pharmacoepidemiology and Pharmacoeconomics in the Mass General Brigham Department of Medicine.

Authorship: In addition to Kruger, Mass General Brigham authors include Sebastian Schneeweiss, Rishi J. Desai, Sushama Kattinakere Sreedhara, Anna R. Kehoe, Kenshiro Fuse, Georg Hahn, and Shirley V. Wang. Additional authors include Heribert Schunkert.

Disclosures: Schneeweiss reported personal fees from Aetion Inc, a software-enabled analytics company, and grants from Bayer, UCB, and Boehringer Ingelheim to Brigham and Women's Hospital outside the submitted work. Schunkert reported personal fees from AstraZeneca, Bayer Vital GmbH, Boehringer Ingelheim, Bristol Myers Squibb, Daiichi Sankyo, MSD, Novartis, Pharmacosmos, Sanofi, Servier, Synlab, Amgen, and Amarin outside the submitted work. Wang reported personal fees from MITRE, a federally funded research and development center for the Centers for Medicare & Medicaid Services and personal fees from Cytel Inc during the conduct of the study. No other disclosures were reported.

Funding: This work was funded by the National Institutes of Health (R01-HL141505, R01-AR080194) and the German Heart Foundation (S/02/24, SRF-HF/24).
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Scientists reveal a hidden hormone switch for learning | ScienceDaily
Scientists have known for many years that hormones can shape how the brain works, affecting emotions, mental energy, and everyday choices. What remains unclear is exactly how these chemical signals bring about such changes.


						
A recent investigation offers new insight by examining the role of estrogen, a hormone central to the female reproductive cycle. Through controlled experiments using laboratory rats, researchers found that the brain processes involved in learning and decision-making shift naturally throughout the cycle. These shifts appear to stem from molecular changes linked to dopamine, the chemical messenger behind the "reward" signals that help the brain learn.

The study appears in the journal Nature Neuroscience.

How Estrogen May Shape Cognitive Function

"Despite the broad influence of hormones throughout the brain, little is known about how these hormones influence cognitive behaviors and related neurological activity," explains Christine Constantinople, a professor in New York University's Center for Neural Science and the senior author of the paper. "There is a growing realization in the medical community that changes in estrogen levels are related to cognitive function and, specifically, psychiatric disorders."

Carla Golden, an NYU postdoctoral fellow and the paper's lead author, adds, "Our results provide a potential biological explanation that bridges dopamine's function with learning in ways that better inform our understanding of both health and disease."

Laboratory Tests Reveal Estrogen's Effects

The research team, which also included scientists from NYU Grossman School of Medicine's Neuroscience Institute and Virginia Commonwealth University's Department of Pharmacology and Toxicology, monitored brain activity in rats while the animals completed a set of learning tasks.




The rats learned to reach a "reward" -- in this case, access to water -- after recognizing audio cues that indicated when water would be available and how much they would receive.

Performance improved when estrogen levels were elevated. According to the authors, estrogen increases dopamine activity in regions of the brain responsible for reward processing, strengthening the signals that support learning.

Lower Estrogen Levels Reduce Learning Ability

When estrogen activity was reduced, limiting its influence on dopamine regulation, the rats learned less effectively. These findings suggest a possible link between hormone fluctuations and symptoms seen in certain neuropsychiatric disorders. The team also emphasized that estrogen's influence did not extend to decision making; only learning was affected.

"All neuropsychiatric disorders show fluctuations in symptom severity over hormonal states, suggesting that a better understanding of how hormones influence neural circuits might reveal what causes these diseases," notes Constantinople.

This research was funded by the National Institutes of Health (DP2MH126376, F32MH125448, 5T32MH019524, 1S10OD010582-01A1), the National Cancer Institute (P30CA016087), NYU Langone Health, and the Simons Foundation. The authors state that the content is solely their responsibility and does not necessarily represent the official views of the National Institutes of Health.
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Stem cell therapy helps AMD patients see again | ScienceDaily
In the United States, age-related macular degeneration is one of the most common causes of permanent vision loss in adults who are 60 and older. It affects the macula, the central region of the retina that contains tightly packed cells used for sharp, detailed color vision.


						
Roughly 20 million adults in the country are living with some form of AMD. People with this condition typically lose the ability to see objects directly in front of them, although their peripheral vision remains intact. Available therapies can slow how the disease progresses, but none of them can restore lost vision.

Exploring a New Cell-Based Approach

In a study published in Cell Stem Cell, scientists tested retinal pigment epithelial stem cells in a phase 1/2a clinical trial. The cells were obtained from adult postmortem eye tissue. These early-stage trials are designed to determine whether a treatment can be safely administered.

AMD occurs in two forms: dry and wet. More than 90% of patients have the dry type, which develops when retinal pigment epithelial cells begin to malfunction and eventually die.

In the early stages of AMD, these cells no longer work correctly. At more advanced stages, they die and cannot regenerate. As the condition worsens, multiple regions in the central retina lose these essential cells.

Transplanting Specialized Stem Cells

In the current study, individuals with advanced dry AMD received transplants of specialized stem cells originally sourced from eye-bank tissue. These adult stem cells were limited in function and could only mature into retinal pigment epithelial cells.




Six participants were given the lowest dose of the treatment (50,000 cells) during an eye surgery. The procedure proved safe, with no serious inflammation or tumor growth reported in any of the patients.

Early Signs of Vision Improvement

Participants also showed vision improvements in the treated eye, while their untreated eye did not show the same changes. This difference suggests that the technique itself may hold therapeutic potential. "Although we were pleased with the safety data, the exciting part was that their vision was also improving," said Rajesh C. Rao, M.D., Leonard G. Miller Professor of Ophthalmology & Visual Sciences, and an associate professor of pathology and human genetics. "We were surprised by the magnitude of vision gain in the most severely affected patients who received the adult stem cell-derived RPE transplants. This level of vision gain has not been seen in this group of patients with advanced dry AMD."

When tested on a standard eye chart, the low-dose group was able to read 21 additional letters one year after treatment.

Next Steps in the Clinical Trial

The research team is now monitoring 12 more participants who received higher doses of 150,000 and 250,000 cells. If no safety issues are identified, the investigators plan to move on to later stages of the clinical trial.




"We are grateful to all our participants who are allowing to better understand whether this intervention is safe enough to be a future therapy," Rao said. "These kinds of NIH-funded studies can help us offer advanced treatments in the field of regenerative medicine, and we are happy we can offer this first-in-human, cutting-edge clinical trial at the University of Michigan."

About Age-Related Macular Degeneration

Age-related macular degeneration is a condition that gradually damages the macula, the small but vital area at the back of the eye that supports sharp central vision. The disease typically develops as people get older, and it is more common in individuals over 60.

There are two primary forms of AMD. The dry form appears most often and involves the slow breakdown of retinal cells that help the eye process detail and color. The wet form is less common but progresses more quickly and involves abnormal blood vessel growth under the retina.

Over time, both types can cause blind spots in central vision, making activities such as reading and identifying faces increasingly difficult. While current treatments can slow the disease, scientists have been searching for ways to restore the lost cells, which is why stem cell research has become a promising direction.
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Simple amino acid supplement greatly reduces Alzheimer's damage | ScienceDaily
Alzheimer's disease (AD) is a progressive disorder that damages nerve cells in the brain and is one of the main causes of dementia around the world. Current treatments cannot cure the condition. Although antibody-based drugs targeting amyloid b (Ab) have recently become available, their benefits remain modest. These therapies can also be expensive and may trigger immune-related side effects, underscoring the need for safer, low-cost options that are easier for patients to access.


						
A new study published in Neurochemistry International reports that researchers from Kindai University and partner institutions found that oral arginine, a naturally occurring amino acid that acts as a safe chemical chaperone, can markedly reduce Ab aggregation and its toxic effects in animal models of AD. The team noted that although arginine is sold as a dietary supplement, the dose and schedule used in their experiments were designed for research and do not match commercial products.

The project was led by Graduate Student Kanako Fujii and Professor Yoshitaka Nagai from the Department of Neurology, Kindai University Faculty of Medicine, Osaka, along with Associate Professor Toshihide Takeuchi from the Life Science Research Institute, Kindai University, Osaka.

Laboratory and Animal Tests Show Strong Anti-Amyloid Activity

Initial in vitro experiments demonstrated that arginine slows the formation of Ab42 aggregates in a concentration-dependent fashion. Building on this evidence, the researchers tested oral arginine in two widely used AD models:
    	A Drosophila model, expressing Ab42 with the Arctic mutation (E22G)
    	An AppNL-G-Fknock-in mouse model, carrying three familial AD mutations

In both systems, arginine treatment led to a significant drop in Ab buildup and reduced the harmful effects associated with Ab exposure.

"Our study demonstrates that arginine can suppress Ab aggregation both in vitro and in vivo," explains Prof. Nagai. "What makes this finding exciting is that arginine is already known to be clinically safe and inexpensive, making it a highly promising candidate for repositioning as a therapeutic option for AD."

Benefits Extend Beyond Amyloid Reduction




In the mouse model, oral arginine lowered amyloid plaque formation and reduced insoluble Ab42 levels in the brain. Mice receiving arginine also performed better in behavioral assessments and showed decreased expression of pro-inflammatory cytokine genes linked to neuroinflammation, a key contributor to AD progression. These results indicate that arginine's benefits may involve not only preventing aggregation but also providing broader neuroprotective and anti-inflammatory effects.

"Our findings open up new possibilities for developing arginine-based strategies for neurodegenerative diseases caused by protein misfolding and aggregation," notes Prof. Nagai. "Given its excellent safety profile and low cost, arginine could be rapidly translated to clinical trials for Alzheimer's and potentially other related disorders."

Repurposing Existing Compounds for Alzheimer's Treatment

This research highlights the advantages of drug repositioning, a strategy that repurposes existing safe compounds for new therapeutic uses. Because arginine is already approved for clinical use in Japan and shows good brain permeability, it may bypass multiple early hurdles that often slow traditional drug development.

The researchers stress that additional preclinical and clinical studies are essential to confirm whether these effects will translate to humans and to determine appropriate dosing strategies. Even so, the results present strong proof of concept that basic nutritional or pharmacological supplementation could reduce amyloid pathology and improve neurological health.

A Cost-Effective Approach With Global Potential

The study deepens scientific understanding of how Ab aggregation occurs and presents a practical approach that could be implemented at scale. Its findings point to a cost-effective, readily available strategy that may one day support people affected by AD across the globe.

This work was supported by the Ministry of Education, Culture, Sports, Science, and Technology (MEXT) (Grant No. 20H05927), Japan Society for the Promotion of Science (JSPS) (Grant Nos. 24H00630, 21H02840, 22H02792, and 25K02432), Japan Science and Technology Agency (JST) Super-Highway Program (SHW2023-03), and National Center of Neurology and Psychiatry.
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A drug already in trials may stop chemotherapy nerve damage | ScienceDaily
Chemotherapy appears to activate a stress-sensing system inside immune cells. According to new research from Weill Cornell Medicine and Wake Forest University School of Medicine, this reaction sets off inflammation and nerve injury, which may help explain why many people undergoing cancer treatment experience serious and often long-lasting pain.


						
Up to half of all individuals who receive chemotherapy develop chemotherapy-induced peripheral neuropathy (CIPN). This condition leads to tingling, numbness and pain in the hands and feet, and because effective treatments are limited, many patients must reduce or end their therapy early. The preclinical study, published Oct. 29 in Science Translational Medicine, points to possible ways to prevent or reduce CIPN and suggests that future blood tests could help identify patients most at risk.

"We uncovered a molecular mechanism that maps specifically to immune cells, not neurons," said co-senior author Dr. Juan Cubillos-Ruiz, the William J. Ledger, M.D. Distinguished Associate Professor of Infection and Immunology in Obstetrics and Gynecology at Weill Cornell Medicine. "This provides strong evidence that chemotherapy-induced neuropathy is not just a nerve issue but an immune-mediated inflammatory process driven by cellular stress responses."

The research was co-led by Dr. E. Alfonso Romero-Sandoval, professor of anesthesiology at Wake Forest University School of Medicine.

How a Cellular Stress Pathway Fuels Pain

Earlier work from Dr. Cubillos-Ruiz and colleagues showed that a pathway known as IRE1a-XBP1 acts like a molecular "alarm system" in immune cells, switching on when these cells are under stress. Their previous studies demonstrated that this pathway can drive pain after surgery and inflammation in mouse models.

For the new research, the team used a well-established mouse model that mirrors the nerve damage reported by chemotherapy patients. They found that paclitaxel, a commonly used chemotherapy drug, prompts immune cells to produce large amounts of reactive oxygen species, which are molecules that place cells under stress. This stress response turns on the IRE1a pathway, shifting immune cells into a highly inflammatory state.




These overstimulated immune cells then move toward the dorsal root ganglia -- the sensory nerve hubs that link the limbs to the spinal cord -- and release inflammatory compounds that irritate and damage nerves. This series of events produces classic CIPN symptoms: pain, sensitivity to cold and loss of nerve fibers.

Blocking the Stress Switch Lessens Nerve Damage

Using genetic tools to silence IRE1a in immune cells prevented the surge of inflammation and reduced CIPN-like behaviors in mice. The researchers also tested a drug that specifically blocks IRE1a and is already in phase 1 clinical trials for cancer. When mice received both chemotherapy and the IRE1a inhibitor, they showed fewer signs of pain typically associated with paclitaxel, and their nerves remained healthier.

"Our findings suggest that targeting IRE1a pharmacologically could mitigate neuropathy induced by taxanes, helping patients continue with their chemotherapy without the negative side effects of nerve damage," said Dr. Cubillos-Ruiz, who is also co-leader of the Cancer Biology Program at the Sandra and Edward Meyer Cancer Center at Weill Cornell.

Because IRE1a inhibitors are currently being tested in people with advanced solid tumors -- where excessive activity of this pathway can contribute to cancer growth and resistance to treatment -- the new results suggest these drugs might also shield patients from chemotherapy-related nerve injury. Dr. Cubillos-Ruiz noted that this potential dual action "could meaningfully improve both the effectiveness of cancer treatment and patients' quality of life."

Toward a Predictive Blood Test

To explore how the preclinical findings might apply to patients, the team conducted a small pilot study with women receiving paclitaxel for gynecologic cancers. Blood samples collected before and during each chemotherapy cycle revealed that those who later developed severe CIPN showed higher activation of the IRE1a-XBP1 pathway in their circulating immune cells, even before symptoms began.

This early signal suggests that a blood test could eventually help identify patients who are more likely to develop neuropathy, opening the door to preventive steps -- potentially including IRE1a inhibitors -- before nerve damage sets in.

This research was supported by the National Cancer Institute and the National Institute of Neurological Disorders and Stroke of the National Institutes of Health, as well as the U.S. Department of Defense.
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New airflow device captures indoor germs before they spread | ScienceDaily
With winter on the way and people spending more time inside, the air they breathe becomes a more significant concern. This is especially true during cold and flu season.


						
Researchers at UBC Okanagan are examining a new air-cleaning device designed to capture airborne pathogens. Their goal is to provide a stronger way to reduce the spread of respiratory illnesses in enclosed settings.

Limitations of Current Ventilation Methods

According to study co-author Dr. Sunny Li, a professor in the School of Engineering, the standard method for reducing infectious disease transmission involves upgrading a building's ventilation system to manage airflow throughout large areas.

Some systems take things further by sending a stream of clean air directly toward an individual from a fixed location. This setup functions similarly to the air outlets found on passenger airplanes. However, Dr. Li notes several drawbacks. People must remain in the same position for the system to work effectively, or everyone in a shared space would need to use identical equipment at the same time. Constant airflow can also lead to dry eyes and skin, making long-term use uncomfortable.

"Ensuring high air quality while indoors is crucial for mitigating the transmission of airborne disease, particularly in shared environments," says Dr. Li. "Many Canadians spend nearly 90 percent of their time inside, making indoor air quality a critical factor for health and well-being."

Why Personalized Ventilation Matters

Postdoctoral researcher Dr. Mojtaba Zabihi, the study's first author, explains that room configurations and existing heating, ventilation and air conditioning systems can differ widely. These variations make it difficult to implement consistent airflow improvements, which reinforces the need for personalized ventilation options.




"We wanted to develop an innovative system that prevents occupants from inhaling contaminated air while allowing them to use a personalized ventilation system comfortably for extended periods," he says.

Working within UBC's Airborne Disease Transmission Research Cluster, the team introduced an induction-removal or jet-sink airflow approach. This method is designed to capture exhaled aerosols before they spread through the room.

A New Approach to Capturing Airborne Particles

Traditional personalized ventilation systems often rely on fast-moving air streams that may feel uncomfortable and become less effective when a person shifts position. The new design takes a different approach by guiding airflow around the user and continuously drawing contaminated particles into a localized purification area.

"Our design combines comfort with control," says Dr. Zabihi. "It creates a targeted airflow that traps and removes exhaled aerosols almost immediately -- before they have a chance to spread."

To test the system, researchers used computer simulations that modeled breathing, body heat and airflow during a 30-minute consultation scenario. They then compared its performance with standard personal ventilation systems.




Strong Reductions in Exposure Risk

The findings, recently published in Building and Environment, showed a striking difference. The new device lowered the chance of infection to 9.5 percent. By comparison, the risk was 47.6 percent with a typical personal setup, 38 percent with a personal ventilation system using an exhaust design, and 91 percent under regular room ventilation.

When positioned optimally, the device prevented inhalation of pathogens during the first 15 minutes of exposure. Only 10 particles out of 540,000 reached another person, and simulations indicated the system removed up to 94 percent of airborne pathogens.

"Traditional personalized ventilation systems can't adapt when people move or interact," explains study co-author Dr. Joshua Brinkerhoff. "It's a smart, responsive solution for spaces like clinics, classrooms or offices where close contact is unavoidable."

Future Potential for Safer Indoor Spaces

Dr. Brinkerhoff adds that the study illustrates how airflow engineering, not just filtration, can significantly enhance indoor air quality and safety. The next steps involve refining the system for use in larger rooms and testing physical prototypes in clinical and public environments.

As a member of Canada's National Model Codes Committee on Indoor Environment, Dr. Zabihi hopes this research will play a role in shaping future ventilation guidelines, ultimately helping create healthier and safer indoor spaces for everyone.
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This tiny pill could change how we diagnose gut health | ScienceDaily

"This technology provides a new paradigm for rapid and non-invasive detection of gastrointestinal diseases," says Ying Zhou, a co-author of the study.

Why Easier, Noninvasive Gut Diagnostics Are Needed

In the U.S., millions of people live with colorectal cancer or inflammatory bowel disease, including colitis, which can lead to intestinal bleeding, diarrhea and abdominal pain. Colonoscopy remains the gold-standard diagnostic tool. It relies on an endoscope, a camera-tipped flexible device that is carefully guided through the large intestine. Although it provides valuable medical insight, many individuals hesitate to undergo the procedure because it requires extensive preparation and can feel invasive. To develop an alternative, Zhou, Bang-Ce Ye, Zhen-Ping Zou and colleagues are exploring the use of bacteria that detect biomarkers such as heme, a component of red blood cells that signals bleeding inside the gut.

Building Bacterial Sensors That Survive Digestion

The team previously designed bacteria that emit light when they encounter heme, but the early versions broke down during digestion and were difficult to retrieve afterward. In the new study, the researchers protected the bacteria by enclosing them, along with magnetic particles, inside small droplets of sodium alginate, a thickening ingredient commonly found in foods. This produced sturdy hydrogel microspheres that travel through the digestive tract and can be removed from stool with a magnet. Initial laboratory tests confirmed that the hydrogel shield allowed the bacteria to survive simulated digestive conditions while still letting heme reach the sensor and trigger a glow.

Testing the Microspheres in Mouse Models of Colitis

The researchers then gave the microspheres orally to mice with varying levels of colitis, ranging from no disease activity to severe inflammation. After the spheres moved through the gastrointestinal tract, the team retrieved them using a magnet and reported three key findings:
    	Microsphere cleanup and signal analysis required about 25 minutes.
    	The sensors produced stronger light signals as disease severity increased, indicating higher levels of heme in animals with more advanced colitis.
    	Tests in healthy mice showed that the microspheres were biocompatible and safe.




Future Potential for Human Testing and Disease Monitoring

Although the technology has not yet been evaluated in humans, the researchers suggest that encapsulated bacterial sensors could one day help diagnose gastrointestinal diseases, monitor treatment responses and track changes in disease over time.

The authors acknowledge funding from the National Natural Science Foundation of China, the National Key Research and Development Program of China, and the China Postdoctoral Science Foundation.
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Triple therapy sparks a powerful immune attack on leukemia | ScienceDaily
Immunotherapy is designed to help a patient's own immune cells seek out and remove tumor cells. In a preclinical model, researchers at the Institut Pasteur and Inserm succeeded in triggering a strong anti-tumor immune reaction by altering how malignant B cells die. Their work showed that a triple-therapy combination could be effective against blood cancers that involve B cells, including certain leukemias and lymphomas.


						
The findings were recently reported in Science Advances.

How Necroptosis Strengthens Immune Responses

Immunotherapy represents a major shift in cancer treatment, as it relies on the body's natural defenses to identify and eliminate tumor cells. Immune cells act like vigilant sentries, moving through tissues and detecting remaining cancer cells that could lead to relapse. Among the new approaches being explored is a form of programmed cell death called necroptosis. Unlike apoptosis, which quietly removes cells, necroptosis produces signals that draw immune cells to the area. These signals help prompt the immune system to attack and clear any surviving tumor cells.

Scientists in the Dynamics of Immune Responses Unit (a joint Inserm/Institut Pasteur unit) investigated whether necroptosis could help treat blood cancers. Their initial work showed that malignant B cells do not readily undergo necroptosis because they lack the MLKL protein, which is essential for this process.

Triple Therapy Overcomes a Key Barrier

To address this limitation, the team used a combination of three drugs already approved for clinical use. This combination successfully triggered necroptosis in malignant B cells and produced a powerful immune response that completely eliminated leukemia in a preclinical model. "The triple therapy we used forces cancer cells to die in a way that activates the immune system," says Philippe Bousso, Inserm Research Director and Head of the Institut Pasteur's Dynamics of Immune Responses Unit.




Real-Time Imaging Reveals Immune Activation

The researchers relied on an advanced intravital imaging method to watch immune cells interact with cancer cells in real time. This allowed them to directly observe how different forms of cell death influenced immune behavior.

"This novel immunotherapy strategy, successfully tested in preclinical models, turns tumor cells into triggers for the immune system, pointing to a potential therapeutic avenue for certain cancers, such as lymphomas or leukemias affecting B cells," explains Philippe Bousso.

"By changing the way cancer cells die, we can harness the support of our immune system to fight against the tumor," he adds.

The research received support from the institutions noted above, along with the European Research Council (ERC) and the ARC Foundation for Cancer Research.
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Tiny microneedle patch dramatically improves heart attack recovery | ScienceDaily
A research team led by Dr. Ke Huang at Texas A&M University has created a patch designed to support heart repair following a heart attack. This device uses a specialized microneedle system that delivers a therapeutic molecule directly into damaged heart tissue, encouraging healing while limiting effects on the rest of the body.


						
The biodegradable patch contains extremely small needles filled with microscopic particles carrying interleukin-4 (IL-4), a molecule recognized for its role in immune regulation. When placed on the heart's surface, the microneedles dissolve and release IL-4 straight into the injured region, helping create conditions that support recovery.

Huang and his colleagues reported their results in Cell Biomaterials, with funding from the National Institutes of Health and the American Heart Association.

"This patch acts like a bridge," said Huang, assistant professor in the Department of Pharmaceutical Sciences. "The microneedles penetrate the outer layer of the heart and allow the drug to reach the damaged muscle underneath, which is normally very hard to access."

How Heart Damage Progresses After a Heart Attack

A heart attack deprives heart muscle cells of oxygen and nutrients, causing many of them to die. As a protective response, the body forms scar tissue in the damaged area. Although this scarring helps maintain structural stability, it does not contract like healthy heart muscle. As a result, the remaining muscle must work harder over time, which can contribute to heart failure.

Huang's team hopes their patch can interrupt this progression. By bringing IL-4 directly to the site of injury, the patch encourages immune cells known as macrophages to shift from a pro-inflammatory mode to one that supports healing. This change can limit scar development and improve long-term outcomes.




"Macrophages are the key," Huang explained. "They can either make inflammation worse or help the heart heal. IL-4 helps turn them into helpers."

Why Localized Delivery Matters

Earlier attempts to use IL-4 for repairing heart tissue involved injecting the molecule into the bloodstream, but circulating it throughout the body caused unwanted effects in other organs. The new patch addresses this issue by focusing the treatment precisely where it is needed.

"Systemic delivery affects the whole body," he said. "We wanted to target just the heart."

Unexpected Cellular Responses Linked to Healing

One of the most notable discoveries from the study was a shift in the behavior of heart muscle cells after receiving treatment. According to Huang, these cells became more responsive to signals from surrounding tissues, particularly endothelial cells that line blood vessels. This improved communication may play an important role in longer-term recovery. "The cardiomyocytes weren't just surviving, they were interacting with other cells in ways that support recovery," he said.




The team also found that the patch reduced inflammatory signals coming from endothelial cells, which can contribute to further heart damage. In addition, they detected increased activity in a pathway known as NPR1, which supports blood vessel health and overall heart function.

Future Versions Aim for Minimally Invasive Use

At the moment, placing the patch requires open-chest surgery, but Huang hopes to create a less invasive method. He imagines a design that could be delivered through a small tube, making the treatment easier and more practical in clinical settings.

"This is just the beginning," he said. "We've proven the concept. Now we want to optimize the design and delivery."

Huang is now partnering with Xiaoqing (Jade) Wang, assistant professor of statistics in the College of Arts and Sciences. Together they are developing an AI model that maps immune responses and helps guide future immunomodulatory therapeutic delivery.
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        This smart catalyst cracks a challenge that stumped chemists for decades
        Using a smart computational search, scientists discovered a catalyst ingredient that finally makes tough alkyl ketones behave the way chemists want. The reaction now runs cleanly and reliably, opening the door to faster and easier molecule-building.

      

      
        Century-old cosmic ray mystery is close to being solved
        Michigan State University astrophysicists are closing in on one of space science's biggest mysteries: where the galaxy's most energetic particles come from. Their studies uncovered a pulsar wind nebula behind a mysterious LHAASO signal and set important X-ray constraints on other potential sources.

      

      
        New Mars images reveal hidden traces of a recent ice age
        Mars's Coloe Fossae reveals a landscape shaped by ancient ice ages, with deep valleys, cratered terrain, and frozen debris flows preserved from a time when the planet's climate dramatically shifted.

      

      
        This glowing particle in a laser trap may reveal how lightning begins
        Using a precisely aligned pair of laser beams, scientists can now hold a single aerosol particle in place and monitor how it charges up. The particle's glow signals each step in its changing electrical state, revealing how electrons are kicked away and how the particle sometimes releases sudden bursts of charge. These behaviors mirror what may be happening inside storm clouds. The technique could help explain how lightning gets its initial spark.

      

      
        This tiny plant survived the vacuum of space and still grows
        Moss spores survived an extended stay on the outside of the ISS and remained capable of germinating once back on Earth. Their resilience to vacuum, extreme temperatures, and UV radiation surprised the researchers who expected them to perish. The spores' natural protective coat likely played a key role in shielding them. The study hints at the potential for simple plants to support agriculture beyond our planet.

      

      
        A surprising new method finally makes teflon recyclable
        Researchers have discovered a low-energy way to recycle Teflon(r) by using mechanical motion and sodium metal. The process turns the notoriously durable plastic into sodium fluoride that can be reused directly in chemical manufacturing. This creates a potential circular economy for fluorine and reduces environmental harm from PFAS-related waste.

      

      
        Scientists uncover a hidden power in a common metal
        Researchers developed a powerful new manganese complex that could revolutionize light-driven chemical reactions. It absorbs light extremely efficiently, has a uniquely long excited-state lifetime, and is far easier to synthesize than previous manganese systems. The team confirmed it successfully transfers electrons as intended. This breakthrough could enable large-scale, sustainable photochemical applications.

      

      
        Europe launches bold plan to harness twisting beams of light
        Europe is investing in a coordinated effort to develop high-power optical vortex technologies and train new specialists in the field. The HiPOVor network unites academia and industry to advance applications ranging from material processing to environmentally friendly photonic systems.

      

      
        Scientists may have found the planet that made the Moon
        About 4.5 billion years ago, a colossal impact between the young Earth and a mysterious planetary body called Theia changed everything--reshaping Earth, forming the Moon, and scattering clues across space rocks. By examining subtle isotopic fingerprints in Earth and Moon samples, scientists have reconstructed Theia's possible composition and birthplace.

      

      
        Solar Superstorm Gannon crushed Earth's plasmasphere to a record low
        A massive solar storm in May 2024 gave scientists an unprecedented look at how Earth's protective plasma layer collapses under intense space weather. With the Arase satellite in a perfect observing position, researchers watched the plasmasphere shrink to a fraction of its usual size and take days to rebuild. The event pushed auroras far beyond their normal boundaries and revealed that a rare "negative storm" in the ionosphere dramatically slowed the atmosphere's ability to recover. These observat...

      

      
        Nearby super-Earth emerges as a top target in the search for life
        Researchers have pinpointed a super-Earth in the habitable zone of a nearby M-dwarf star only 18 light-years away. Sophisticated instruments detected the planet's gentle tug on its star, hinting at a rocky world that could hold liquid water. Future mega-telescopes may be able to directly image it--something impossible today.

      

      
        Hidden high-energy water reveals a new molecular force
        Water trapped inside tiny molecular cavities behaves in a surprisingly energetic way, pushing outward like people crammed in an elevator. When a new molecule enters these narrow spaces, the confined water forces its way out--boosting the strength of the molecular bond that forms in its place. Researchers from KIT and Constructor University have now proven this effect both experimentally and theoretically, showing that these "highly energetic" water molecules can dramatically influence how other mo...

      

      
        A high-altitude telescope just changed what we know about black holes
        Scientists flew the XL-Calibur telescope on a high-altitude balloon to measure polarized X-rays from Cygnus X-1. These measurements reveal details about the chaotic, superheated material swirling around black holes. The team also captured data from the Crab pulsar and achieved multiple technical breakthroughs during the 2024 mission. Another flight from Antarctica is expected to expand this cosmic investigation.

      

      
        Hidden copper switch supercharges green ammonia production
        Researchers discovered that copper oxide catalysts form metallic copper mid-reaction, triggering a dramatic boost in ammonia output. The insight offers a roadmap for designing cleaner, more efficient ammonia-production technologies.

      

      
        Our Solar System is racing through space 3x faster than we thought
        New measurements of radio galaxies reveal that the solar system is racing through the universe at over three times the speed predicted by standard cosmology. Using highly sensitive data from multiple radio telescope arrays, researchers uncovered a surprisingly strong dipole pattern--one that challenges longstanding assumptions about how matter is distributed across cosmic scales. The results echo similar anomalies seen in quasar studies, hinting that something fundamental about our universe's stru...

      

      
        Japanese spacecraft faces a massive challenge from a house-size asteroid
        New observations show that asteroid 1998 KY26 is a mere 11 meters across and spinning twice as fast as previously thought. The discovery adds complexity to Hayabusa2's 2031 mission but also heightens scientific interest. The asteroid's composition remains uncertain, making the encounter even more compelling. Insights from this work could improve future asteroid-defense and exploration efforts.

      

      
        Century-old catalysis puzzle cracked by measuring a fraction of an electron
        Scientists have directly measured the minuscule electron sharing that makes precious-metal catalysts so effective. Their new technique, IET, reveals how molecules bind and react on metal surfaces with unprecedented clarity. The insights promise faster discovery of advanced catalysts for energy, chemicals, and manufacturing.

      

      
        A twist of light could power the next generation of memory devices
        Researchers have discovered a way to store information using a rare class of materials called ferroaxials, which rely on swirling electric dipoles instead of magnetism or charge. These vortex-like states are naturally stable and resistant to outside interference, but until now were almost impossible to control. By using circularly polarized terahertz light, scientists were able to flip these tiny rotational patterns on command, opening the door to a new form of robust, ultrafast, and long-lasting...
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This smart catalyst cracks a challenge that stumped chemists for decades | ScienceDaily
Ketones appear throughout organic molecules, which is why chemists are eager to create new reactions that take advantage of them when forming chemical bonds. One reaction that has remained especially difficult is the one-electron reduction of ketones needed to generate ketyl radicals. These radicals are highly useful intermediates in natural product synthesis and pharmaceutical research, but most available techniques are designed for aryl ketones rather than simpler alkyl ketones. Although alkyl ketones are far more common, they are also naturally harder to reduce than their aryl counterparts. With this challenge in mind, a team of organic and computational chemists at WPI-ICReDD at Hokkaido University has developed a catalytic strategy that finally enables the formation of alkyl ketyl radicals. The study appears in the Journal of the American Chemical Society and is available open access.


						
In earlier work, WPI-ICReDD scientists showed that a palladium catalyst paired with phosphine ligands could drive light-activated (reaction activated by shining light) transformations of aryl ketones, but the same system did not work for alkyl ketones. Their data indicated that alkyl ketyl radicals did form briefly. However, these radicals immediately returned an electron to the palladium center, a phenomenon known as back electron transfer (BET), before any useful reaction could proceed. As a result, the starting material remained unchanged.

Similar to traditional palladium-based catalysis, the behavior of photoexcited palladium catalysts is highly dependent on the phosphine ligand attached to the metal. The team suspected that choosing the correct ligand might unlock reactivity with alkyl ketones. The difficulty was scale: thousands of phosphine ligands exist, and experimentally screening them for an unfamiliar reaction would be slow, labor-intensive, and generate unnecessary chemical waste.

To overcome these limitations, the researchers turned to computational chemistry to narrow down the field of candidate ligands. They used the Virtual Ligand-Assisted Screening (VLAS) approach developed by Associate Professor Wataru Matsuoka and Professor Satoshi Maeda at WPI-ICReDD. Applying VLAS to 38 phosphine ligands, the method produced a heat map that predicted how well each ligand might promote the desired reactivity by analyzing electronic and steric properties.

Guided by these predictions, the team selected three ligands for laboratory testing and ultimately identified L4 as the most effective option -- tris(4-methoxyphenyl)phosphine (P(p-OMe-C6H4)3). This ligand successfully suppressed BET, allowing alkyl ketones to generate ketyl radicals and participate in high-yield transformations.

The resulting method provides chemists with an accessible way to work with alkyl ketyl radicals and demonstrates how VLAS can rapidly guide the development and optimization of new chemical reactions.
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Century-old cosmic ray mystery is close to being solved | ScienceDaily
New work from astrophysicists at Michigan State University may help resolve a scientific question that has lingered for more than a century: where do galactic cosmic rays come from?


						
Cosmic rays -- high-energy particles moving close to the speed of light -- are known to arrive from within the Milky Way and from more distant regions of the universe. However, their specific points of origin have remained unclear since their discovery in 1912. Shuo Zhang, an assistant professor of physics and astronomy at MSU, and her research team conducted two studies that offer new clues about where these particles may have formed. The results were recently shared at the 246th meeting of the American Astronomical Society in Anchorage, Alaska.

These fast-moving particles may have been created in extreme environments such as black holes, star forming regions or the remnants of exploded stars. Such events are capable of generating neutrinos -- tiny, almost massless particles that constantly pass through space and Earth.

"Cosmic rays are a lot more relevant to life on Earth than you might think," Zhang said. "About 100 trillion cosmic neutrinos from far, far away sources like black holes pass through your body every second. Don't you want to know where they came from?"

Exploring Nature's Most Extreme Particle Accelerators

Sources that produce cosmic rays are powerful enough to propel protons or electrons to energies far beyond what the most advanced human-made particle accelerators can reach. Zhang's group focuses on understanding these natural accelerators, called PeVatrons, to determine what they are, where they are located and how they boost particles to such extraordinary energies. Gaining insight into these processes may also help scientists address broader questions about galaxy formation and the nature of dark matter.

New Insights From X-Ray Studies of PeVatron Candidates

In their latest publications, Zhang and her students investigated PeVatron candidates whose origins had not yet been identified. In the first study, postdoctoral researcher Stephen DiKerby examined a puzzling high-energy source found by the Large High Altitude Air Shower Observatory (LHAASO). Although LHAASO detected the source, its true nature was still unknown. Using X-ray observations from the XMM-Newton space telescope, DiKerby identified a pulsar wind nebula -- an expanding region filled with energetic electrons and particles receiving energy from a pulsar. This discovery confirmed the candidate as a pulsar wind nebula-type source of cosmic rays. Only a small number of PeVatrons have been classified in this way.




Student-Led Observations of Additional LHAASO Sources

The second study was conducted by MSU undergraduates Ella Were, Amiri Walker and Shaan Karim. They used NASA's Swift X-ray telescope to examine X-ray signals from several lesser-studied LHAASO cosmic ray sources. By calculating upper limits for the X-ray emission, their results may help guide future investigations of similar objects.

"Through identifying and classifying cosmic ray sources, our effort can hopefully provide a comprehensive catalogue of cosmic ray sources with classification," Zhang said. "That could serve as a legacy for future neutrino observatory and traditional telescopes to perform more in-depth study in particle acceleration mechanisms."

Combining Neutrino, X-Ray and Gamma-Ray Observations

Zhang's team will next examine cosmic ray sources by merging IceCube Neutrino Observatory data with results from X-ray and gamma-ray telescopes. Their aim is to understand why some cosmic ray sources emit neutrinos while others do not, as well as pinpoint where and how those neutrinos are produced.

"This work will call for collaboration between particle physicists and astronomers," Zhang said. "It's an ideal project for the MSU high-energy physics group."

This research is supported by several NASA observation grants and the National Science Foundation IceCube analysis grant.
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New Mars images reveal hidden traces of a recent ice age | ScienceDaily
As we move from Mars's equatorial region toward its northern latitudes, we encounter Coloe Fossae. This area contains a series of long, shallow grooves set within a landscape of deep valleys, scattered impact craters, and surface textures that point to a distant ice age on the Red Planet.


						
Ice ages are not unique to Earth. Our planet alone has experienced several over the past 2.5 billion years. The most recent one, which reached its peak about 20,000 years ago, reduced Earth's global average temperature to approximately 7-10 degC (up to 8 degC cooler than today).

These ancient freezes are unrelated to modern human-driven climate warming. Instead, they result from slow, natural changes in a planet's orbit around the Sun and shifts in the angle of its rotational axis. During an ice age, glaciers and ice sheets expand, and varying temperatures cause these ice masses to repeatedly advance and shrink.

Martian Ice Age Clues Revealed in New Imagery

Other planets also record their own cycles of deep cold. Clear evidence appears on Mars, and the latest images from the High Resolution Stereo Camera aboard ESA's Mars Express show how strongly these past climates shaped the terrain.

In the images, several long, nearly parallel features run diagonally across the scene. These are the structures known as Coloe Fossae, created when alternating blocks of surface material dropped downward. The region also holds numerous craters formed by incoming space debris. They vary widely in shape and age: some are crisp, some eroded, some overlapping, and others partly buried. On the floors of many valleys and craters, swirling, grooved patterns reveal where icy material once moved during an earlier martian ice age.

Glacial Flow Patterns Across Mars

These distinctive textures offer insight into Mars's former climate. Scientists describe them as lineated valley fill (found in valleys) or concentric crater fill (seen in craters). They formed when slow-moving mixtures of ice and debris traveled across the surface, similar to the behavior of glaciers on Earth, and eventually became covered by a thicker layer of rocky material.




This region lies at a latitude of 39degN, far from Mars's north pole (at 90degN). This raises an important question: how did so much ice end up here?

How Mars Gathered Ice Far From Its Poles

The explanation comes from the repeated advance and retreat of glaciers during a previous martian ice age. Although modern Mars is dry, its long-term climate has swung between warmer and colder phases, with cycles of freezing and melting driven mainly by changes in the planet's axial tilt.

During colder intervals, ice spread outward from the poles and reached into the mid-latitudes. When temperatures rose again, the ice retreated but left behind clear traces of its presence. Lineated valley fill and concentric crater fill appear throughout this entire latitude zone, suggesting that Mars once experienced a global climate shift. This particular area may have been blanketed by ice as recently as half a million years ago, marking the end of the planet's most recent ice age.

Mapping Mars's Ancient Glacial Landscape

These indicators of past glacial activity, along with Coloe Fossae and the surrounding craters, are visible in the annotated images. The separation between Mars's northern and southern terrains is especially prominent in topographic and context maps. This boundary circles the planet; in some locations it forms a sharp, two-km-high scarp, while in others, such as here, it appears as a wide and heavily eroded transition zone (known as Protonilus Mensae).




Features such as lineated valley fill and concentric crater fill were also noted in our August Mars Express report on Acheron Fossae.

How the Images Were Created

The Mars Express High Resolution Stereo Camera (HRSC) was developed and is operated by the German Aerospace Center (Deutsches Zentrum fur Luft- und Raumfahrt; DLR). Processing of the camera's data was carried out at the DLR Institute of Planetary Research in Berlin-Adlershof. The working group of Planetary Science and Remote Sensing at Freie Universitat Berlin produced the final image products shown here.
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This glowing particle in a laser trap may reveal how lightning begins | ScienceDaily
Using lasers as precision tools to study how clouds become electrically active may sound futuristic, but researchers at the Institute of Science and Technology Austria (ISTA) have turned it into practical laboratory work. By capturing and charging tiny airborne particles with focused beams of light, scientists can watch how their electrical state changes over time. Their findings, recently reported in Physical Review Letters, could help reveal what triggers lightning.


						
Aerosols are tiny droplets or solid particles suspended in the air, and they surround us constantly. Some are large enough to see, such as springtime pollen, while others, like viruses that circulate during flu season, are far too small for the human eye. A few can even be sensed by taste, including the fine salt particles carried on ocean winds.

PhD student Andrea Stollner, a member of the Waitukaitis and Muller groups at ISTA, studies the behavior of ice crystals that form within clouds. To better understand how these crystals gather charge, she works with model aerosols made from very small, transparent silica spheres.

Together with former ISTA postdoc Isaac Lenton, ISTA Assistant Professor Scott Waitukaitis and collaborators, Stollner has created a technique that uses two intersecting laser beams to trap, stabilize, and electrically charge a single silica particle. This setup opens the door to new investigations into how cloud electrification begins and how lightning is sparked.

Building a Stable Laser Trap

Andrea Stollner works at a large laboratory table filled with polished metal components. Green laser beams cross the space, bouncing from mirror to mirror. A slow, steady hissing noise comes from the table, similar to air leaking from a tire. "It's an anti-vibration table," Stollner says, pointing out how it protects the lasers from small disturbances in the room or from nearby equipment, which is essential for extremely precise measurements.

The beams travel through a series of aligned parts before converging into two narrow streams that enter a sealed container. Where they meet, they create a concentrated point of light that can hold small particles in place. These "optical tweezers" keep drifting aerosols suspended long enough to study them. When a particle is caught, a bright green flash appears, confirming that the trap has successfully grabbed a glowing, perfectly round aerosol particle.




"The first time I caught a particle, I was over the moon," Stollner recalls of her breakthrough moment two years earlier, just before Christmas. "Scott Waitukaitis and my colleagues rushed into the lab and took a short glimpse at the captured aerosol particle. It lasted exactly three minutes, then the particle was gone. Now we can hold it in that position for weeks."

Achieving this level of control took nearly four years. The experiment began with an earlier version developed by Lenton. "Originally, our setup was built to just hold a single particle, analyze its charge, and figure out how humidity changes its charges," Stollner says. "But we never came this far. We found out that the laser we are using is itself charging our aerosol particles."

How Lasers Knock Electrons Loose

Stollner and her colleagues discovered that the particles gain charge through a "two-photon process."

Aerosol particles usually carry almost no net charge, with electrons (negatively charged entities) orbiting within each atom. Laser beams are made of photons (particles of light traveling at the speed of light). When two photons strike the particle at the same moment and are absorbed together, they can remove a single electron. Losing that electron gives the particle one unit of positive charge, and with continued exposure, the particle becomes progressively more positively charged.

For Stollner, identifying this process has opened new opportunities. "We can now precisely observe the evolution of one aerosol particle as it charges up from neutral to highly charged and adjust the laser power to control the rate."

As the charge builds, the particle also begins to lose charge again in sudden, short bursts. These spontaneous discharges hint at behaviors that may occur naturally in the atmosphere.




High above, cloud particles may undergo similar cycles of charge buildup and release.

Searching for Lightning's First Spark

Thunderstorm clouds contain a mix of ice crystals and larger chunks of ice. As these collide, they trade electrical charges. Over time, the cloud becomes so electrically imbalanced that lightning forms. One idea is that the earliest spark of a lightning bolt could arise directly from charged ice crystals. Yet the exact mechanism behind lightning formation remains unresolved. Other theories propose that cosmic rays start the process because the charged particles they produce accelerate within existing electric fields. According to Stollner, the current scientific view is that, in both scenarios, the electric field inside clouds appears too weak to initiate lightning on its own.

"Our new setup allows us to explore the ice crystal theory by closely examining a particle's charging dynamics over time," Stollner explains. While natural ice crystals in clouds are much larger than the silica particles used in the lab, the team hopes that understanding these small-scale effects will reveal the larger processes that create lightning. "Our model ice crystals are showing discharges and maybe there's more to that. Imagine if they eventually create super tiny lightning sparks -- that would be so cool," she adds with a smile.
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This tiny plant survived the vacuum of space and still grows | ScienceDaily
Mosses are well known for surviving in places that challenge most life, including the Himalayan peaks, the scorching deserts of Death Valley, the Antarctic tundra, and the cooling surfaces of active volcanoes. Their remarkable durability led researchers to test moss sporophytes, the reproductive structures that hold spores, in an even harsher setting: outer space. According to a study published in the journal iScience on November 20, more than 80% of these spores endured 9 months outside the International Space Station (ISS) and returned to Earth still capable of reproduction. This marks the first evidence that an early land plant can survive long-term exposure to space conditions.


						
"Most living organisms, including humans, cannot survive even briefly in the vacuum of space," says lead author Tomomichi Fujita of Hokkaido University. "However, the moss spores retained their vitality after nine months of direct exposure. This provides striking evidence that the life that has evolved on Earth possesses, at the cellular level, intrinsic mechanisms to endure the conditions of space."

Asking Whether Moss Could Survive Beyond Earth

Fujita began exploring the possibility of "space moss" while studying plant evolution. He was impressed by mosses' ability to colonize the harshest environments on Earth. "I began to wonder: could this small yet remarkably robust plant also survive in space?"

To investigate, Fujita's team exposed Physcomitrium patens, also known as spreading earthmoss, to a simulated space environment featuring intense UV radiation, extremely high and low temperatures, and vacuum-like conditions.

Testing Moss Structures Under Extreme Stress

The researchers compared three moss forms: protenemata (juvenile moss), brood cells (stress-induced stem cells), and sporophytes (encapsulated spores). They aimed to identify which structure had the greatest likelihood of enduring space.




"We anticipated that the combined stresses of space, including vacuum, cosmic radiation, extreme temperature fluctuations, and microgravity, would cause far greater damage than any single stress alone," says Fujita.

Their experiments showed that UV radiation posed the biggest threat, and sporophytes clearly outperformed the other structures. Juvenile moss did not survive strong UV exposure or extreme temperatures. Brood cells fared better but still fell short. By contrast, the encased spores showed ~1,000x greater UV tolerance and remained capable of germination even after enduring [?]196degC for more than a week or 55degC for an entire month.

Why Encased Spores Withstand Harsh Conditions

The team concluded that each spore's surrounding structure likely absorbs harmful UV light and provides physical and chemical shielding. They suggest that this protective feature may have helped ancient bryophytes, the plant group that includes mosses, move from water to land roughly 500 million years ago and survive repeated mass extinctions.

To determine whether this adaptation held up in real space, the researchers sent sporophytes into orbit.

Launching Moss to the ISS for a Real-World Trial

In March 2022, hundreds of sporophytes traveled to the ISS aboard the Cygnus NG-17 spacecraft. After their arrival, astronauts mounted the samples on the exterior of the station, exposing them to space for 283 days. The specimens later returned to Earth on SpaceX CRS-16 in January 2023 and were brought back to the lab for analysis.




"We expected almost zero survival, but the result was the opposite: most of the spores survived," says Fujita. "We were genuinely astonished by the extraordinary durability of these tiny plant cells."

Strong Survival and Healthy Return to Earth

More than 80% of the spores endured the full trip, and all but 11% of those survivors successfully germinated in the laboratory. Measurements of chlorophyll showed normal levels for nearly all pigments, except for a 20% drop in chlorophyll a, a light-sensitive compound. Despite this reduction, the spores remained healthy.

"This study demonstrates the astonishing resilience of life that originated on Earth," says Fujita.

The team also used their data to build a mathematical model estimating how long the spores might last in similar conditions. Their calculation suggested a potential survival span of up to 5,600 days, or about 15 years, although they stressed that more data is needed for a firm conclusion.

Implications for Growing Life Beyond Earth

The researchers hope these findings support future studies on how extraterrestrial soils might sustain plant life and encourage efforts to use mosses in developing agricultural systems for off-world environments.

"Ultimately, we hope this work opens a new frontier toward constructing ecosystems in extraterrestrial environments such as the Moon and Mars," says Fujita. "I hope that our moss research will serve as a starting point."

This work was supported by DX scholarship Hokkaido University, JSPS KAKENHI, and the Astrobiology Center of National Institutes of Natural Sciences.
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A surprising new method finally makes teflon recyclable | ScienceDaily
New research has identified a straightforward and environmentally friendly way to decompose Teflon, one of the most resilient plastics in use today, and convert it into valuable chemical ingredients.


						
Scientists at Newcastle University and the University of Birmingham have created a clean, energy-saving process for recycling Teflon (PTFE), which is widely recognized for its role in non-stick cookware and in products that must withstand high temperatures and harsh chemicals.

The team found that discarded Teflon can be broken apart and reused with only sodium metal and mechanical movement by shaking -- all at room temperature and without toxic solvents.

Their study, published in the Journal of the American Chemical Society (JACS), outlines a low-energy and waste-free alternative to standard fluorine recovery techniques.

Breaking Carbon-Fluorine Bonds to Recover Useful Fluoride

Dr. Roly Armstrong, Lecturer in Chemistry at Newcastle University and corresponding author said: "The process we have discovered breaks the strong carbon-fluorine bonds in Teflon, converting it into sodium fluoride which is used in fluoride toothpastes and added to drinking water.

"Hundreds of thousands of tonnes of Teflon are produced globally each year -- it's used in everything from lubricants to coatings on cookware, and currently there are very few ways to get rid of it. As those products come to the end of their lives they currently end up in landfill -- but this process allows us to extract the fluorine and upcycle it into useful new materials."

Associate Professor Dr. Erli Lu of the University of Birmingham added: "Fluorine is a vital element in modern life -- it's found in around one-third of all new medicines and in many advanced materials. Yet fluorine is traditionally obtained through energy-intensive and heavily polluting mining and chemical processes. Our method shows that we can recover it from everyday waste and reuse it directly -- turning a disposal problem into a resource opportunity."




Why Recycling PTFE Is So Difficult

Polytetrafluoroethylene (PTFE), often called Teflon, is valued for its resistance to heat and chemicals, making it a key material in cookware, electronics, and laboratory tools. However, those same strengths have made it extremely difficult to recycle.

When PTFE is burned or incinerated, it releases persistent pollutants known as 'forever chemicals' (PFAS), which remain in ecosystems for decades. As a result, traditional disposal methods pose significant environmental and public health risks.

Mechanochemistry Provides a Cleaner Path Forward

To address this challenge, the researchers used mechanochemistry, a sustainable approach in which mechanical force drives chemical reactions rather than high heat.

Inside a sealed steel container called a ball mill, small pieces of sodium metal are ground together with Teflon. This grinding causes the materials to react at room temperature, breaking the carbon-fluorine bonds within Teflon and producing harmless carbon along with sodium fluoride, a stable salt widely used in fluoride toothpaste.




The team also demonstrated that the sodium fluoride generated through this method can be used immediately, without additional purification, to synthesize other valuable fluorine-containing compounds used in pharmaceuticals, diagnostic tools, and specialty chemicals.

Confirming Clean Reactions With Advanced NMR Analysis

Associate Professor Dr. Dominik Kubicki, who leads the University of Birmingham's solid-state Nuclear Magnetic Resonance (NMR) team, explained: "We used advanced solid-state NMR spectroscopy -- one of our specialities at Birmingham -- to look inside the reaction mixture at the atomic level. This allowed us to prove that the process produces clean sodium fluoride without any by-products. It's a perfect example of how state-of-the-art materials characterization can accelerate progress toward sustainability."

Toward a Circular Fluorine Economy

This discovery points toward a circular system in which fluorine can be recovered from industrial waste instead of being lost through disposal. Such a model could greatly reduce the environmental impact of fluorine-based chemicals that play essential roles in medicine, electronics, and renewable energy systems.

"Our approach is simple, fast, and uses inexpensive materials," said Dr. Lu. "We hope it will inspire further work on reusing other kinds of fluorinated waste and help make the production of vital fluorine-containing compounds more sustainable."

The study also underscores the expanding role of mechanochemistry in green chemistry. This emerging field replaces high-temperature or solvent-heavy reactions with mechanical motion, opening new opportunities for sustainable innovation.

Dr. Kubicki added: "This research shows how interdisciplinary science, combining materials chemistry with advanced spectroscopy, can turn one of the most persistent plastics into something useful again. It's a small but important step toward sustainable fluorine chemistry."
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Scientists uncover a hidden power in a common metal | ScienceDaily
Most chemical reactions rely on heat to move forward, but light has recently become an important alternative. Using light makes it possible to guide reactions with extremely fine control, a field known as photochemistry. Until now, many of these light-driven processes depended on ruthenium, osmium, or iridium -- elements that are costly, scarce, and create environmental concerns when mined.


						
Researchers at Johannes Gutenberg University Mainz (JGU) have now created a new metal complex built from manganese, a widely available and inexpensive element. "This metal complex sets a new standard in photochemistry: it combines a record-breaking excited-state lifetime with simple synthesis," explained Professor Katja Heinze of the JGU Department of Chemistry. "It thus offers a powerful and sustainable alternative to the noble metal complexes that have long dominated light-driven chemistry." The study recently appeared in Nature Communications.

A One Step Route to a High Performance Manganese Complex

Manganese is more than 100,000 times more common on Earth than ruthenium, yet it has rarely been used successfully in photochemical systems. Two major obstacles held it back: most manganese complexes required a long, complicated synthesis involving nine or ten steps, and they typically had very short excited-state lifetimes.

"The newly developed manganese complex overcomes both challenges," said Dr. Nathan East, a former doctoral student in the Heinze group who carried out the initial synthesis. The team created the material directly from commercially available ingredients in a single synthesis step.

To fine-tune the behavior of the complex, the researchers combined manganese with a ligand that adjusts its electronic properties. According to Sandra Kronenberger, who investigated the complex as a doctoral student in the Heinze group at the Max Planck Graduate Center (MPGC), mixing a colorless manganese salt with a colorless ligand produced an unexpectedly intense purple solution resembling ink. She noted that this striking color indicated that the complex had formed in an unusual way.

Dr. Christoph Forster, who contributed quantum chemical calculations, emphasized that the complex does far more than simply look unusual. Its ability to absorb light is extremely strong, giving it a very high chance of capturing incoming light particles. As a result, it uses light energy with exceptional efficiency.




Record Setting Excited State Behavior

"The lifetime of the complex of 190 nanoseconds is also remarkable. This is two orders of magnitude longer than any previously known complexes containing common metals such as iron or manganese," said Dr. Robert Naumann, the lead spectroscopist who analyzed how the excited state behaves using luminescence spectroscopy. In photochemistry, light energizes the catalyst, and the excited catalyst must encounter another molecule through diffusion in order to pass along an electron. Because this encounter can take several nanoseconds, a long lasting excited state is essential.

The researchers also confirmed that the complex performs this key step. "We were able to detect the initial product of the photoreaction -- the electron transfer that occurred -- and thus prove that the complex reacts as desired," said Professor Heinze.

Potential for Scalable Clean Energy Photochemistry

This advancement broadens the possibilities for sustainable photochemical systems. With its simple, scalable synthesis, strong light absorption, stable photophysical characteristics, and long lived excited state, the manganese-based material could support future large scale photochemical applications. Such capabilities may be especially promising for technologies related to sustainable hydrogen production.
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Europe launches bold plan to harness twisting beams of light | ScienceDaily
A new Doctoral Network led by Tampere University has received EU4.4 million from the European Union's Marie Sklodowska-Curie Actions (MSCA) program. Through the High-Power Optical Vortices (HiPOVor) initiative, 15 doctoral researchers will be trained in how to create, strengthen and apply high-power optical vortex beams. The project aims to establish these beams as an essential technology for future advances in light-matter interaction.


						
Optical vortices, which are light beams that carry orbital angular momentum, offer remarkable opportunities for ultra-precise material processing, accelerating particles, expanding data transmission capacity and enabling next-generation photonics. Their broader use, however, has been limited by the lack of dependable techniques that can generate these beams and maintain their unique characteristics as they travel or interact with different materials.

The HiPOVor MSCA Doctoral Network intends to address these obstacles through coordinated research and interdisciplinary training. Participants will develop skills across the entire development pipeline, from designing components and studying how light interacts with matter to improving high-power amplification and advancing practical applications.

Preparing Future Experts in Photonics

"Our Doctoral Network is about shaping the next generation of scientists and innovators in photonics," says Dr. Regina Gumenyuk, Project Coordinator at Tampere University.

Gumenyuk notes that the network will support the creation of new products and more efficient processes, including innovations in optical components and nanofabrication. She also highlights anticipated environmental benefits linked to a circular economy approach. Another goal is to decrease the use of hazardous chemicals and reduce the size and energy demand of hardware by applying advanced predictive technologies for high-power vortices.

"High-power optical vortices are not only fascinating from a fundamental perspective but also hold the potential to transform applications from precision manufacturing to high-resolution imaging," adds Professor Goery Genty from Tampere University.




A Europe-Wide Partnership for Photonics Innovation

The HiPOVor network brings together universities, industrial collaborators and research institutions throughout Europe to support innovation and knowledge exchange in photonics.

The project is scheduled to begin on January 1, 2026. The consortium features eight leading academic institutions specializing in structured light and high-power laser technology, the Extreme Light Infrastructure -- Nuclear Physics (ELI-NP) that is the world's most power laser facility, and nine industrial partners.

MSCA is part of Horizon Europe and is the European Union's primary funding program for doctoral and postdoctoral researcher training.
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Scientists may have found the planet that made the Moon | ScienceDaily
    	Reconstructing Theia's makeup: A new study in Science identifies the most likely chemical composition of Theia, the ancient planetary body that collided with early Earth.
    	Clues to its birthplace: Theia's reconstructed composition points to an origin in the inner Solar System and suggests it formed even closer to the Sun than Earth.
    	Moon rocks as evidence: Scientists analyzed lunar samples returned by the Apollo missions, using their precise iron isotope ratios for the first time to trace Theia's origins.

About 4.5 billion years ago, a dramatic event transformed the young Earth when a large protoplanet known as Theia struck our planet. Scientists still cannot fully reconstruct the sequence of the impact or what followed, but the consequences are clear. The collision altered Earth's size, structure, and orbit, and it ultimately led to the creation of the Moon, which has remained our constant companion in space ever since.

This raises several important questions. What kind of object collided with Earth so violently? How massive was Theia, what was it composed of, and from what region of the Solar System did it originate? These questions remain challenging because Theia did not survive the encounter. Even so, chemical clues linked to its existence persist within the modern Earth and Moon. A new study published on November 20, 2025, in Science and conducted by researchers from the Max Planck Institute for Solar System Research (MPS) and the University of Chicago uses these clues to reconstruct Theia's likely composition and identify where it may have formed.
"The composition of a body archives its entire history of formation, including its place of origin." Thorsten Kleine, Director at MPS and co-author of the new study

Isotopes as Records of a Body's Ancient Origins

The proportions of certain metal isotopes provide valuable insight into a body's past. Isotopes are different versions of the same element that vary only in the number of neutrons in the nucleus and therefore in their mass. In the early Solar System, these isotopes were not distributed evenly. Materials near the Sun contained slightly different isotope ratios than those formed farther out. As a result, a body's isotopic makeup preserves information about the original region where its building materials formed.

Tracking Theia's Signature in Earth and Lunar Rocks

In the new study, scientists measured iron isotope ratios in rocks from Earth and the Moon with a level of precision not achieved before. They analyzed 15 samples from Earth and six lunar samples returned by the Apollo missions. The findings were consistent with previous work on chromium, calcium, titanium, and zirconium isotopes: Earth and Moon show no measurable differences in these ratios.




This close match, however, does not directly reveal what Theia was like. Multiple collision models could still produce the same final outcome. In some scenarios, the Moon forms mostly from Theia's material. In others, the early Earth contributes most of the material, or the two bodies mix so thoroughly that their individual signatures cannot be separated.

Reconstructing a Lost Planet from Chemical Evidence

To learn more about Theia, the team treated the Earth-Moon system like a puzzle that could be solved backward. By considering the identical isotopic signatures found in both bodies, they tested combinations of possible Theia compositions, sizes, and early Earth properties that could have produced the final state we observe today.

Their analysis included iron, chromium, molybdenum, and zirconium isotopes. Each element provides information about a different stage in planetary development.

Long before the collision with Theia, the early Earth experienced an internal differentiation process. As Earth's metallic core formed, elements such as iron and molybdenum migrated inward and became concentrated there, leaving the mantle with much lower amounts. The iron now found in Earth's mantle must therefore have arrived after the core formed, possibly delivered by Theia. Elements like zirconium, which remained in the mantle, record the full history of the planet's formation.

Meteorites as Clues to Theia's Birthplace

When the researchers compared all mathematically possible combinations of Theia and early Earth compositions, they found that some outcomes were highly improbable.



"The most convincing scenario is that most of the building blocks of Earth and Theia originated in the inner Solar System. Earth and Theia are likely to have been neighbors." Timo Hopp, MPS scientist and lead author of the new study

The early Earth's makeup can be explained mostly as a mix of known meteorite types. Theia is different. Meteorites originate from specific regions of the Solar System and act as reference points for the materials available during planet formation. In the case of Theia, the data suggest that its composition cannot be fully matched to known meteorite groups. Instead, the results indicate that some of Theia's building material came from even closer to the Sun than Earth's own source region. According to the team's calculations, Theia most likely formed interior to Earth's orbit before the two bodies eventually collided.
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Solar Superstorm Gannon crushed Earth's plasmasphere to a record low | ScienceDaily
A geomagnetic superstorm is one of the most extreme forms of space weather, created when the Sun sends enormous bursts of energy and charged particles toward Earth. These powerful events rarely occur, typically appearing only once every 20-25 years. On May 10-11, 2024, Earth was hit by the strongest event of this kind in more than two decades, known as the Gannon storm or Mother's Day storm.


						
A research effort led by Dr. Atsuki Shinbori of Nagoya University's Institute for Space-Earth Environmental Research gathered direct observations during the storm and produced the first detailed view of how such an event squeezes Earth's plasmasphere (a protective region of charged particles surrounding the planet). The results, published in Earth, Planets and Space, show how both the plasmasphere and the ionosphere respond during intense solar disturbances and offer insight that can improve predictions of satellite disruptions, GPS problems, and communication issues caused by extreme space weather.

Arase Satellite Captures a Rare Plasmasphere Collapse

Launched by the Japan Aerospace Exploration Agency (JAXA) in 2016, the Arase satellite travels through Earth's plasmasphere and measures plasma waves and magnetic fields. During the May 2024 superstorm, it happened to be in an ideal position to record the severe compression of the plasmasphere and the long, slow recovery that followed. This marked the first time scientists had continuous, direct data showing the plasmasphere contracting to such a low altitude during a superstorm.

"We tracked changes in the plasmasphere using the Arase satellite and used ground-based GPS receivers to monitor the ionosphere -- the source of charged particles that refill the plasmasphere. Monitoring both layers showed us how dramatically the plasmasphere contracted and why recovery took so long," Dr. Shinbori explained.

Superstorm Pushes Plasmasphere to Record-Low Altitudes

The plasmasphere works with Earth's magnetic field to help block harmful charged particles from the Sun and deep space, offering natural protection for satellites and other technology. Under normal conditions, this region stretches far from Earth, but the May storm forced its outer edge inward from about 44,000 km above the surface to only 9,600 km.




The storm formed after several major eruptions on the Sun released billions of tons of charged particles toward Earth. Within just nine hours, the plasmasphere was compressed to roughly one-fifth of its usual size. Its recovery was unusually slow, requiring more than four days to refill, which is the longest recovery time recorded since Arase began monitoring the region in 2017.

"We found that the storm first caused intense heating near the poles, but later this led to a big drop in charged particles across the ionosphere, which slowed recovery. This prolonged disruption can affect GPS accuracy, interfere with satellite operations, and complicate space weather forecasting," Dr. Shinbori noted.

Superstorm Pushes Auroras Farther Toward the Equator

During the peak of the storm, the Sun's activity compressed Earth's magnetic field so strongly that charged particles were able to travel much farther along magnetic field lines toward the equator. As a result, vivid auroras appeared in places that rarely experience them.

Auroras normally occur near the poles because Earth's magnetic field channels solar particles into the atmosphere there. This storm was powerful enough to shift the auroral zone far beyond its usual location near the Arctic and Antarctic circles, producing displays in mid-latitude regions such as Japan, Mexico, and southern Europe -- areas where auroras are seldom seen. Stronger geomagnetic storms allow the lights to reach increasingly equatorial regions.

Negative Storms Slow the Plasmasphere's Return to Normal

About an hour after the superstorm arrived, charged particles surged through Earth's upper atmosphere at high latitudes and flowed toward the polar cap. As the storm weakened, the plasmasphere began to replenish with particles supplied by the ionosphere.




This refill process usually takes only a day or two, but in this case the recovery stretched out to four days because of a phenomenon known as a negative storm. In a negative storm, particle levels in the ionosphere drop sharply over large areas when intense heating alters atmospheric chemistry. This reduces oxygen ions that help create hydrogen particles needed to restore the plasmasphere. Negative storms are invisible and can only be detected using satellites.

"The negative storm slowed recovery by altering atmospheric chemistry and cutting off the supply of particles to the plasmasphere. This link between negative storms and delayed recovery had never been clearly observed before," Dr. Shinbori said.

Why These Findings Matter for Space Weather and Technology

These results provide a clearer understanding of how the plasmasphere changes during a severe solar storm and how energy moves through this region of space. Several satellites experienced electrical problems or stopped transmitting data during the event, GPS signals became less accurate, and radio communications were disrupted. Knowing how long Earth's plasma layer takes to recover from such disturbances is essential for predicting future space weather and for protecting the technology that relies on stable conditions in near-Earth space.
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Nearby super-Earth emerges as a top target in the search for life | ScienceDaily
University of California, Irvine astronomers have identified an exoplanet located within a star's habitable zone, a region where temperatures could allow liquid water to exist on the surface. Liquid water is considered essential for every form of life currently known. The planet lies in a relatively nearby part of the Milky Way Galaxy and appears to have a rocky structure similar to Earth. It is several times more massive, placing it in the category of a "super-Earth."


						
The UC Irvine team and its collaborators describe their analysis of this planet in a paper recently published in The Astronomical Journal.

"We have found so many exoplanets at this point that discovering a new one is not such a big deal," said co-author Paul Robertson, UC Irvine associate professor of physics & astronomy. "What makes this especially valuable is that its host star is close by, at just about 18 light-years away. Cosmically speaking, it's practically next door."

Studying a Planet Orbiting an Active M-Dwarf Star

The newly identified planet, named GJ 251 c, circles an M-dwarf star, which is the most common and one of the oldest types of stars in our galaxy. M-dwarfs often show significant stellar activity, including starspots (cool, dark regions on the star's surface) and flares (sudden bursts of outward energy away from the star). These variations can imitate the subtle radial velocity signals astronomers look for, sometimes making it difficult to determine whether a planet is truly present.

Even so, the planet's close distance to Earth makes it a strong candidate for direct imaging using the University of California's Thirty Meter Telescope, which is currently under development.

The large mirrors planned for TMT could make it possible to directly observe faint worlds such as GJ 251 c and assess whether water may be present.




"TMT will be the only telescope with sufficient resolution to image exoplanets like this one. It's just not possible with smaller telescopes," said Corey Beard, Ph.D., data scientist at Design West Technologies, former graduate student from Robertson's group, and lead author of the study.

High-Precision Instruments Reveal Subtle Planet Signals

The research team detected GJ 251 c using data from the Habitable-zone Planet Finder and NEID -- two precision instruments designed for identifying exoplanets, both of which Robertson helped develop. These tools measure the tiny influences an orbiting planet has on its star.

As GJ 251 c pulls on its star through gravity, it produces small, periodic shifts in the star's light. HPF recorded these shifts, known as radial velocity signatures, and astronomers used them to confirm that the star is being influenced by an orbiting planet.

HPF also helps reduce the impact of M-dwarf stellar activity by observing in the infrared -- a region of the spectrum where disruptive signals from the star are weaker.

The team's computational models reached a strong enough level of statistical significance to classify GJ 251 c as an exoplanet candidate, reinforcing the need for direct imaging with TMT to verify its properties.




Preparing for Next-Generation Telescopes

"We are at the cutting edge of technology and analysis methods with this system," said Beard. "While its discovery is quite statistically significant, we are still determining the status of the planet due to the uncertainty of our instruments and methods. We need the next generation of telescopes to directly image this candidate, but what we also need is community investment."

Beard and Robertson hope their findings will encourage the exoplanet research community to conduct additional studies of GJ 251 c, especially as new ground-based observatories such as the Thirty Meter Telescope move closer to operational status.

Collaborators on the work include Jack Lubin of UCLA; Eric Ford and Suvrath Mahadevan of Pennsylvania State University; Gudmundur Stefansson of the University of the Netherlands; and Eric Wolf of the University of Colorado, Boulder.

The research received support from NSF grant AST-2108493 for the HPF exoplanet survey and NASA/NSF funding for the NN-EXPLORE program (grant number: 1716038); NASA ICAR program 80NSSC23K1399.
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Hidden high-energy water reveals a new molecular force | ScienceDaily
Water is present almost everywhere. It covers most of our planet, moves through the human body, and even settles into the tiniest molecular pockets. But what happens when water cannot circulate freely and becomes trapped inside these cramped spaces? Researchers at Karlsruhe Institute of Technology (KIT) and Constructor University in Bremen have now shown for the first time that confined water can actively influence its surroundings and encourage molecules to bind more strongly. Their results suggest new opportunities for developing medicines and advanced materials. The study appears in the International Edition of the Angewandte Chemie journal.


						
A portion of Earth's water resides in extremely small spaces, including molecular cavities found in protein binding sites or synthetic receptors. Scientists have long debated whether water in these confined regions simply behaves as a passive bystander or affects how molecules interact. "Usually, water molecules interact most strongly with each other. However, data obtained from experiment shows that water behaves unusually in such narrow cavities," says Dr. Frank Biedermann of KIT's Institute of Nanotechnology. "We now could supply the theoretical basis of these observations and prove that the water in molecular cavities is energetically activated."

Why "Highly Energetic" Water Matters

The team describes this unusual state as "highly energetic." This does not mean the trapped water glows or fizzes. Instead, it holds more energy than ordinary water. A simple analogy is people packed into a crowded elevator: the moment the door opens, they hurry to escape. Similarly, highly energetic water rushes out of a cavity when another molecule arrives, giving that incoming molecule an open position. This release of water helps strengthen the bond between the newcomer and the molecular cavity.

Predicting How Strongly Molecules Will Bind

To explore this effect, the researchers used cucurbit[8]uril as a model "host" molecule. This structure can hold "guest" molecules, and because of its high symmetry, it is far easier to study than a complex protein. "Depending on the guest molecule, computer models enabled us to calculate how much more binding force the highly energetic water yields," explains Professor Werner Nau of Constructor University in Bremen. "We found that the more energetically activated the water is, the better it favors binding between the guest molecule and the host when it is displaced."

Biedermann continues: "The data obtained clearly shows that the concept of highly energetic water molecules is physically founded -- and that those very water molecules are a central driving force during the formation of molecular bonds. Even natural antibodies, for example against SARS-CoV-2, might owe their effectiveness partly to the way how they transport water molecules into and out of their binding cavities."

Potential Applications in Medicine and Materials Science

These findings may have important implications for drug development and advanced materials. In drug design, identifying highly energetic water inside target proteins could help chemists create molecules that intentionally push this water out, harness its energetic contribution, and anchor themselves more strongly to the protein -- ultimately improving drug effectiveness. In materials research, creating cavities that force out or displace such water could lead to better sensors or materials with improved storage capabilities.

To reach their conclusions, the research team paired high-precision calorimetry -- a technique used to measure heat changes during molecular interactions -- with computer models developed by Dr. Jeffry Setiadi and Professor Michael K. Gilson at the University of California in San Diego.
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A high-altitude telescope just changed what we know about black holes | ScienceDaily
An international group of physicists, including scientists from Washington University in St. Louis, has gathered new measurements that shed light on how black holes draw in surrounding material and release tremendous amounts of radiation and energy.


						
The team directed a balloon-borne telescope known as XL-Calibur toward Cygnus X-1, a well-studied black hole located roughly 7,000 light-years away. "The observations we made will be used by scientists to test increasingly realistic, state-of-the-art computer simulations of physical processes close to the black hole," said Henric Krawczynski, the Wilfred R. and Ann Lee Konneker Distinguished Professor in Physics and a fellow at WashU's McDonnell Center for the Space Sciences.

Measuring the Polarized Light Near a Black Hole

XL-Calibur is designed to measure the polarization of light, a property that describes the orientation of electromagnetic vibrations. By studying how this light is polarized, scientists can gain valuable clues about the shape and behavior of the extremely hot gas and debris swirling around black holes at extreme speeds.

A recent paper in The Astrophysical Journal features the latest results from the Cygnus X-1 observations and reports the most accurate measurement so far of the black hole's hard X-ray polarization. The publication includes contributions from many WashU researchers, including graduate student Ephraim Gau and postdoctoral research associate Kun Hu, who served as corresponding authors.

"If we try to find Cyg X-1 in the sky, we'd be looking for a really tiny point of X-ray light," Gau said. "Polarization is thus useful for learning about all the stuff happening around the black hole when we can't take normal pictures from Earth."

A Balloon Flight Across the Northern Hemisphere

These findings came from XL-Calibur's July 2024 balloon flight from Sweden to Canada. During this mission, the instrument also collected data from the Crab pulsar and its surrounding wind nebula, one of the brightest and most stable sources of X-rays in the sky.




Krawczynski noted that the 2024 flight set multiple technical milestones, including detailed measurements of both Cygnus X-1 and the Crab pulsar.

"Collaborating with colleagues at WashU, as well as other groups in the U.S. and Japan, on XL-Calibur has been extremely rewarding," said Mark Pearce, an XL-Calibur collaborator and a professor at KTH Royal Institute of Technology in Sweden. "Our observations of Crab and Cyg X-1 clearly show that the XL-Calibur design is sound. I very much hope that we can now build on these successes with new balloon flights."

Looking Ahead to Future Missions

The team aims to observe additional black holes and neutron stars during the telescope's next planned launch from Antarctica in 2027. By expanding the range of objects studied, researchers hope to create a more complete picture of how matter behaves in these extreme environments.

"Combined with the data from NASA satellites such as IXPE, we may soon have enough information to solve longstanding questions about black hole physics in the next few years," added Krawczynski, the project's primary investigator.

A Worldwide Scientific Effort

XL-Calibur is supported by a broad collaboration of institutions, including WashU, the University of New Hampshire, Osaka University, Hiroshima University, ISAS/JAXA, the KTH Royal Institute of Technology in Stockholm, and Goddard Space Flight Center (and Wallops Flight Facility), as well as 13 additional research organizations.

The Washington University in St. Louis team also acknowledges funding from NASA through grants 80NSSC20K0329, 80NSSC21K1817, 80NSSC22K1291, 80NSSC22K1883, 80NSSC23K1041, and 80NSSC24K1178, along with support from the McDonnell Center for the Space Sciences at Washington University in St. Louis.
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Hidden copper switch supercharges green ammonia production | ScienceDaily
Researchers at Tokyo Metropolitan University have uncovered how a catalyst used in a promising industrial reaction helps generate ammonia, a major component of fertilizer. In this process, copper oxide acts as an important catalyst in the electrochemical nitrate reduction reaction, a more environmentally friendly approach compared to the traditional Haber-Bosch method. The team found that tiny copper particles form during the reaction itself, and these particles assist in converting nitrite ions into ammonia. Understanding this hidden step offers new opportunities to advance cleaner industrial chemistry.


						
Ammonia plays a central role in fertilizer production and is vital to modern agriculture. Today, most ammonia is produced through the Haber-Bosch process, which combines nitrogen and hydrogen under extremely high temperatures and pressures. This approach demands large amounts of energy and is estimated to contribute roughly 1.4% of global carbon dioxide emissions. Because ammonia is tied so closely to global food supply, there is strong motivation to develop cleaner alternatives.

Investigating a Low-Temperature Route to Ammonia

A research group led by Professor Fumiaki Amano at Tokyo Metropolitan University has focused on the electrochemical nitrate reduction reaction, an emerging method that creates ammonia from nitrates at room temperature and normal atmospheric pressure. Electrochemical techniques use electrodes placed in a chemical solution while voltage is applied to trigger specific reactions. Although earlier studies have identified individual steps occurring at the electrodes during ammonia formation, the full sequence of events has remained difficult to pin down.

Tracking Catalyst Changes With Advanced Tools

Through the use of advanced measurement techniques, the team gained a much clearer understanding of how ammonia forms when a copper oxide catalyst is present, with copper oxide considered one of the strongest electrocatalysts for this reaction. They relied on operando X-ray absorption, a technique that examines both electronic behavior and local structural changes. By attaching small copper oxide particles to carbon fibers, they were able to observe how the material responds when the applied voltage becomes increasingly negative.

Under a positive voltage, they found that nitrate ions "passivate" the catalyst by attaching to its surface, which prevents copper oxide from converting to metallic copper and instead results in the formation of nitrite ions. Once the voltage becomes more negative, ammonia production rises sharply. This increase occurs at the same time that metallic copper particles appear, confirmed by a large jump in copper-copper bonds. The researchers determined that this metallic copper helps add hydrogen to nitrite ions, which leads to ammonia formation.

Pathways Toward More Efficient Green Ammonia

The findings show how surface passivation influences the performance of copper oxide and demonstrate that creating metallic copper during the reaction is essential for efficient ammonia production. These results point to a broader set of strategies for improving green ammonia methods and for designing future generations of electrochemical catalysts.

This research was supported by Tokyo Metropolitan University and the Tokyo Global Partner Scholarship Program and is based on results from project JPNP14004 commissioned by the New Energy and Industrial Technology Development Organization (NEDO).
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Our Solar System is racing through space 3x faster than we thought | ScienceDaily
How fast and in which direction is our solar system moving through the universe? This seemingly simple question is one of the key tests of our cosmological understanding. A research team led by astrophysicist Lukas Bohme at Bielefeld University has now found new answers, ones that challenge the established standard model of cosmology. The study's findings have just been published in the journal Physical Review Letters.


						
"Our analysis shows that the solar system is moving more than three times faster than current models predict," says lead author Lukas Bohme. "This result clearly contradicts expectations based on standard cosmology and forces us to reconsider our previous assumptions."

A New Look at the Radio Galaxies of the Sky

To determine the motion of the solar system, the team analyzed the distribution of so-called radio galaxies, distant galaxies that emit particularly strong radio waves, a form of electromagnetic radiation with very long wavelengths similar to those used for radio signals. Because radio waves can penetrate dust and gas that obscure visible light, radio telescopes can observe galaxies invisible to optical instruments.

As the solar system moves through the universe, this motion produces a subtle "headwind": slightly more radio galaxies appear in the direction of travel. The difference is tiny and can only be detected with extremely sensitive measurements.

Using data from the LOFAR (Low Frequency Array) telescope, a Europe-wide radio telescope network, combined with data from two additional radio observatories, the researchers were able to make an especially precise count of such radio galaxies for the first time. They applied a new statistical method that accounts for the fact that many radio galaxies consist of multiple components. This improved analysis yielded larger but also more realistic measurement uncertainties.

Despite this, the combination of data from all three radio telescopes revealed a deviation exceeding five sigma, a statistically very strong signal considered in science as evidence for a significant result.




Cosmological Consequences

The measurement shows an anisotropy ("dipole") in the distribution of radio galaxies that is 3.7 times stronger than what the standard model of the universe predicts. This model describes the origin and evolution of the cosmos since the Big Bang and assumes a largely uniform distribution of matter.

"If our solar system is indeed moving this fast, we need to question fundamental assumptions about the large-scale structure of the universe," explains Professor Dominik J. Schwarz, cosmologist at Bielefeld University and co-author of the study. "Alternatively, the distribution of radio galaxies itself may be less uniform than we have believed. In either case, our current models are being put to the test."

The new results confirm earlier observations in which researchers studied quasars, the extremely bright centers of distant galaxies where supermassive black holes consume matter and emit enormous amounts of energy. The same unusual effect appeared in these infrared data, suggesting that it is not a measurement error but a genuine feature of the universe.

The study highlights how new observational methods can fundamentally reshape our understanding of the cosmos and how much there still remains to discover in the universe.
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Japanese spacecraft faces a massive challenge from a house-size asteroid | ScienceDaily
Astronomers have gathered new data on the asteroid 1998 KY26 using observatories across several continents, including the European Southern Observatory's Very Large Telescope (ESO's VLT). These coordinated observations show that the asteroid is almost three times smaller than earlier estimates and rotates far more rapidly. The object is the planned 2031 destination for Japan's Hayabusa2 extended mission, and the updated measurements provide essential details for planning spacecraft operations only six years before the encounter.


						
"We found that the reality of the object is completely different from what it was previously described as," says astronomer Toni Santana-Ros of the University of Alicante, Spain, who led the Nature Communications study. By combining the new results with earlier radar data, the team determined that the asteroid is only 11 meters across, small enough to fit inside the dome of the VLT unit telescope used during the observations. They also discovered that the asteroid completes a rotation in roughly five minutes. Previous work suggested a diameter of about 30 meters and a rotation period closer to ten minutes.

A Smaller and Faster Asteroid Raises Mission Challenges

"The smaller size and faster rotation now measured will make Hayabusa2's visit even more interesting, but also even more challenging," says co-author Olivier Hainaut, an astronomer at ESO in Germany. The rapid spin and tiny size mean that performing a touchdown maneuver, in which the spacecraft briefly makes contact with the surface, will be more difficult than mission teams originally expected.

1998 KY26 is planned as the final target of the Japanese Aerospace eXploration Agency (JAXA)'s Hayabusa2 spacecraft. During its primary mission, Hayabusa2 visited the 900-meter-diameter asteroid 162173 Ryugu in 2018 and returned samples to Earth in 2020. With sufficient fuel remaining, the spacecraft was assigned an extended mission ending in 2031, when it will reach 1998 KY26 to investigate very small asteroids. This encounter will mark the first time a spacecraft visits an asteroid of such tiny size, as all previous missions have explored bodies hundreds or thousands of meters wide.

Ground Telescopes Capture Rare Details of a Tiny Target

To support mission planning, Santana-Ros and colleagues observed 1998 KY26 from Earth. Because the asteroid is both extremely small and faint, the team needed to wait until the object made a relatively close pass by Earth and then rely on some of the largest available telescopes, including ESO's VLT in the Atacama Desert of northern Chile.




The observations indicate that the asteroid has a bright surface and is probably a solid piece of rock, possibly originating from a fractured planet or another asteroid. Even so, the researchers cannot completely rule out that it might instead be a cluster of loosely bound debris. "We have never seen a ten-meter-size asteroid in situ, so we don't really know what to expect and how it will look," says Santana-Ros, who is also affiliated with the University of Barcelona.

Insights for Future Exploration and Planetary Defense

"The amazing story here is that we found that the size of the asteroid is comparable to the size of the spacecraft that is going to visit it! And we were able to characterize such a small object using our telescopes, which means that we can do it for other objects in the future," says Santana-Ros. "Our methods could have an impact on the plans for future near-Earth asteroid exploration or even asteroid mining."

"Moreover, we now know we can characterize even the smallest hazardous asteroids that could impact Earth, such as the one that hit near Chelyabinsk, in Russia in 2013, which was barely larger than KY26," concludes Hainaut.

The findings appear in the paper titled "Hayabusa2 mission target 1998 KY26 preview: decametre size, high albedo and rotating twice as fast" published in Nature Communications.

The research team includes T. Santana-Ros (Departamento de Fisica, Ingenieria de Sistemas y Teoria de la Senal, Universidad de Alicante, and Institut de Ciencies del Cosmos (ICCUB), Universitat de Barcelona (IEEC-UB), Spain), P. Bartczak (Instituto Universitario de Fisica Aplicada a las Ciencias y a las Tecnologias, Universidad de Alicante, Spain and Astronomical Observatory Institute, Faculty of Physics and Astronomy, A. Mickiewicz University, Poland [AOI AMU]), K. Muinonen (Department of Physics, University of Helsinki, Finland [Physics UH]), A. Rozek (Institute for Astronomy, University of Edinburgh, Royal Observatory Edinburgh, UK [IfA UoE]), T. Muller (Max-Planck-Institut fur extraterrestrische Physik, Germany), M. Hirabayashi (Georgia Institute of Technology, United States), D. Farnocchia (Jet Propulsion Laboratory, California Institute of Technology, USA [JPL]), D. Oszkiewicz (AOI AMU), M. Micheli (ESA ESRIN / PDO / NEO Coordination Centre, Italy), R. E. Cannon (IfA UoE), M. Brozovic (JPL), O. Hainaut (European Southern Observatory, Germany), A. K. Virkki [Physics UH], L. A. M. Benner (JPL), A. Cabrera-Lavers (GRANTECAN and Instituto de Astrofisica de Canarias, Spain), C. E. Martinez-Vazquez (International Gemini Observatory/NSF NOIRLab, USA), K. Vivas (Cerro Tololo Inter-American Observatory/NSF NOIRLab, Chile).



					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/11/251120002619.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Century-old catalysis puzzle cracked by measuring a fraction of an electron | ScienceDaily
A research team from the University of Minnesota Twin Cities College of Science and Engineering and the University of Houston's Cullen College of Engineering has successfully identified and measured the fraction of an electron involved in catalytic manufacturing.


						
Their findings, published in the open-access journal ACS Central Science, clarify why precious metals such as gold, silver and platinum excel in catalytic processes. The results also point to new possibilities for designing advanced catalytic materials.

Why Catalysts Matter in Modern Industry

Industrial catalysts -- substances that reduce the amount of energy required for a given chemical reaction -- help manufacturers boost reaction speed, yield or efficiency when producing key materials. They play a crucial role in fields ranging from pharmaceuticals and batteries to petrochemical operations such as crude oil refining, enabling production systems to meet global demand.

Improving catalyst speed, reliability and control has become a major objective for the massive fuels, chemicals and materials sectors. As these industries expand, the race to develop more efficient, lower-cost catalytic systems has intensified around the world.

Uncovering How Molecules Share Electrons With Metals

When molecules encounter a catalytic surface, they exchange a portion of their electrons with the metal (in this case, gold, silver or platinum). This interaction temporarily stabilizes the molecules, allowing reactions to proceed. Scientists have suspected this behavior for over 100 years, yet the tiny fractions of an electron involved had never been directly measured.




Researchers at the Center for Programmable Energy Catalysis, based at the University of Minnesota, have now demonstrated that this electron sharing can be measured directly using a technique they created called Isopotential Electron Titration (IET).

A Clearer View of Catalyst Behavior

"Measuring fractions of an electron at these incredibly small scales provides the clearest view yet of the behavior of molecules on catalysts," said Justin Hopkins, University of Minnesota chemical engineering Ph.D. student and lead author of the research study. "Historically, catalyst engineers relied on more indirect measurements at idealized conditions to understand molecules on surfaces. Instead, this new measurement method provides a tangible description of surface bonding at catalytically-relevant conditions."

Knowing exactly how much electron transfer occurs at a catalyst surface is essential for understanding how effectively it will perform. Molecules that more readily share their electrons tend to bind more strongly and react more easily. Precious metals achieve the ideal level of electron sharing needed to drive catalytic reactions, yet the precise scale of this sharing had never been directly captured until now.

IET as a New Tool for Catalyst Discovery

The IET technique can now be used to directly describe and compare new catalyst formulations, helping researchers identify promising materials more quickly.




"IET allowed us to measure the fraction of an electron that is shared with a catalyst surface at levels even less than one percent, such as the case of a hydrogen atom on platinum," said Omar Abdelrahman, corresponding author and an associate professor in University of Houston Cullen College of Engineering's William A. Brookshire Department of Chemical and Biomolecular Engineering. "A hydrogen atom gives up only 0.2% of an electron when binding on platinum catalysts, but it's that small percentage which makes it possible for hydrogen to react in industrial chemical manufacturing."

Connecting Nanotechnology, Machine Learning and Catalysis

The rapid growth of nanotechnology techniques for building catalysts, combined with machine learning tools that can search and analyze vast datasets, has already expanded the catalogue of known catalytic materials. IET provides a third, complementary approach by allowing researchers to examine catalyst behavior directly at the fundamental electronic level.

"The foundation for new catalytic technologies for industry has always been fundamental basic research," says Paul Dauenhauer, Distinguished Professor and director of the Center for Programmable Energy Catalysis at the University of Minnesota. "This new discovery of fractional electron distribution establishes an entirely new scientific foundation for understanding catalysts that we believe will drive new energy technologies over the next several decades."

Part of a Larger National Initiative

This discovery supports the broader mission of the Center for Programmable Energy Catalysis, one of the U.S. Department of Energy's Energy Frontier Research Centers. Since its launch in 2022, the Center has worked to develop next-generation catalytic technologies aimed at producing materials, chemicals and fuels through advanced dynamic catalyst systems.



					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/11/251120002617.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



A twist of light could power the next generation of memory devices | ScienceDaily
Modern digital systems depend on information encoded in simple binary units of 0s and 1s. Any physical substance that can reliably switch between two different, stable configurations can in principle serve as a storage platform for that binary information.


						
Ferroic materials fall into this category. These solids can be toggled between two distinct states. Well-known examples include ferromagnets, which switch between opposite magnetic orientations, and ferroelectrics, which can hold opposing electric polarizations. Their ability to respond to magnetic or electric fields makes ferroic materials essential components in many modern electronic and data storage devices.

However, they are not without limitations: they are sensitive to external disturbances -- such as strong magnetic fields near a hard drive -- and their performance typically degrades over time. These challenges have motivated researchers to look for new storage approaches that are more resilient.

Ferroaxial Materials and Their Unusual Vortex States

Ferroaxial materials represent a newer branch of the ferroic family. Instead of relying on magnetic or electric polarization states, these materials contain vortices of electric dipoles. These vortices can point in two opposite directions while producing neither net magnetization nor net electric polarization. They are extremely stable and naturally resistant to external fields, but this same stability has made them very difficult to manipulate, limiting scientific progress in this area.

Using Terahertz Light to Switch Ferroaxial States

A team led by Andrea Cavalleri has now demonstrated a method to control these elusive states. The researchers used circularly polarized terahertz pulses to flip between clockwise and anti-clockwise ferroaxial domains in a material called rubidium iron dimolybdate (RbFe(MoO4)2) .




"We take advantage of a synthetic effective field that arises when a terahertz pulse drives ions in the crystal lattice in circles," explains lead author Zhiyang Zeng. "This effective field is able to couple to the ferroaxial state, just like a magnetic field would switch a ferromagnet or an electric field would reverse a ferroelectric state," he added.

By changing the helicity, or twist, of the circularly polarized pulses, the team could stabilize either the clockwise or anti-clockwise arrangement of electric dipoles. As fellow author Michael Forst notes, "in this way enabling information storage in the two ferroic states. Because ferroaxials are free from depolarizing electric or stray magnetic fields, they are extremely promising candidates for stable, non-volatile data storage."

Implications for Future Ultrafast Information Technologies

"This is an exciting discovery that opens up new possibilities for the development of a robust platform for ultrafast information storage," says Andrea Cavalleri. He adds that the work also highlights the growing importance of circular phonon fields, first demonstrated by the group in 2017, as a powerful tool for manipulating unconventional material phases.

This research was largely supported by the Max Planck Society and the Max-Planck Graduate Center for Quantum Materials, which fosters collaboration with the University of Oxford. Additional support comes from the Deutsche Forschungsgemeinschaft through the Cluster of Excellence 'CUI: Advanced Imaging of Matter'. The MPSD is also a partner of the Center for Free-Electron Laser Science (CFEL) with DESY and the University of Hamburg.
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        Scientists warn half the world's beaches could disappear
        Human development and climate-driven sea level rise are accelerating global beach erosion and undermining the natural processes that sustain coastal ecosystems. Studies reveal that urban activity on the sand harms biodiversity in every connected zone, magnifying worldwide erosion risks.

      

      
        New evidence shows the Maya collapse was more than just drought
        Researchers studying Classic Maya cities discovered that urban growth was driven by a blend of climate downturns, conflict, and powerful economies of scale in agriculture. These forces made crowded, costly city life worthwhile for rural farmers. But when conditions improved in the countryside, people abandoned cities for more autonomy and better living environments. The story turns out to be far more complex than drought alone.

      

      
        This tiny microbe may be the key to fighting forever chemicals
        A photosynthetic bacterium shows a surprising ability to absorb persistent PFAS chemicals, offering a glimpse into biological tools that might one day tackle toxic contamination. Researchers are now exploring genetic and synthetic biology approaches to enhance these early signs of PFAS-handling potential.

      

      
        Archaeologists uncover a 2,000-year-old crop in the Canary Islands
        Scientists decoded DNA from millennia-old lentils preserved in volcanic rock silos on Gran Canaria. The findings show that today's Canary Island lentils largely descend from varieties brought from North Africa around the 200s. These crops survived cultural upheavals because they were so well-suited to the islands' harsh climate. Their long-standing resilience could make them valuable for future agriculture.

      

      
        Scientists discover a hidden deep sea hotspot bursting with life
        Beneath the waters off Papua New Guinea lies an extraordinary deep-sea environment where scorching hydrothermal vents and cool methane seeps coexist side by side -- a pairing never before seen. This unusual chemistry fuels a vibrant oasis teeming with mussels, tube worms, shrimp, and even purple sea cucumbers, many of which may be unknown to science. The rocks themselves shimmer with traces of gold, silver, and other metals deposited by past volcanic activity.

      

      
        Giant hidden heat blob slowly travels beneath the U.S.
        An immense pocket of hot rock deep beneath the Appalachians may be a wandering relic of the breakup between Greenland and North America 80 million years ago. Researchers suggest this slow-moving "mantle wave" drifted over 1,800 km to reach its current position, gradually reshaping the continent from below and even helping prop up the Appalachian Mountains long after tectonic activity at the surface ceased.

      

      
        A global shipping detour just revealed a hidden climate twist
        Rerouted shipping during Red Sea conflicts accidentally created a massive real-world experiment, letting scientists study how new low-sulfur marine fuels affect cloud formation. The sudden surge of ships around the Cape of Good Hope revealed that cleaner fuels dramatically weaken the ability of ship emissions to seed bright, reflective clouds--cutting this cloud-boosting effect by about two-thirds.

      

      
        Tiny Yellowstone quakes ignite a surge of hidden life underground
        Researchers studying Yellowstone's depths discovered that small earthquakes can recharge underground microbial life. The quakes exposed new rock and fluids, creating bursts of chemical energy that microbes can use. Both the water chemistry and the microbial communities shifted dramatically in response. This dynamic may help explain how life survives in deep, dark environments.

      

      
        This glowing particle in a laser trap may reveal how lightning begins
        Using a precisely aligned pair of laser beams, scientists can now hold a single aerosol particle in place and monitor how it charges up. The particle's glow signals each step in its changing electrical state, revealing how electrons are kicked away and how the particle sometimes releases sudden bursts of charge. These behaviors mirror what may be happening inside storm clouds. The technique could help explain how lightning gets its initial spark.

      

      
        This tiny plant survived the vacuum of space and still grows
        Moss spores survived an extended stay on the outside of the ISS and remained capable of germinating once back on Earth. Their resilience to vacuum, extreme temperatures, and UV radiation surprised the researchers who expected them to perish. The spores' natural protective coat likely played a key role in shielding them. The study hints at the potential for simple plants to support agriculture beyond our planet.

      

      
        A surprising new method finally makes teflon recyclable
        Researchers have discovered a low-energy way to recycle Teflon(r) by using mechanical motion and sodium metal. The process turns the notoriously durable plastic into sodium fluoride that can be reused directly in chemical manufacturing. This creates a potential circular economy for fluorine and reduces environmental harm from PFAS-related waste.

      

      
        Stunning new 3D images reveal yellow fever's hidden structure
        University of Queensland researchers visualized yellow fever virus particles at near-atomic detail, uncovering major structural differences between vaccine and virulent strains. The insights could lead to better vaccines and treatments for yellow fever and related mosquito-borne viruses.

      

      
        Tiny bee with devil horns discovered in Western Australia
        A horned native bee dubbed Megachile lucifer has been discovered in Western Australia's Goldfields. Identified while surveying a rare wildflower, the species stood out with its unusual "devilish" facial horns. DNA testing confirmed it was previously unknown. The find exposes major gaps in bee surveying, especially in areas under pressure from mining.

      

      
        Scientists reveal a hidden alarm system inside your cells
        Ribosomes don't just make proteins--they can sense when something's wrong. When they collide, they send out stress signals that activate a molecule called ZAK. Researchers uncovered how ZAK recognizes these collisions and turns them into protective responses. The discovery shows how cells quickly spot trouble.

      

      
        A mysterious metal find in Sweden is rewriting Iron Age history
        A Swedish plano-convex ingot once thought to be from the Bronze Age was revealed through chemical and isotopic testing to belong to the Iron Age. Its composition closely matches Iron Age finds from Poland, leading researchers to uncover new evidence of long-distance connections across the Baltic. The study highlights how collaboration and scientific analysis can transform isolated artifacts into clues about ancient trade and networking.

      

      
        Record sargassum piles trap sea turtle hatchlings on Florida beaches
        Sargassum seaweed is creating major new obstacles for sea turtle hatchlings, drastically slowing their crawl to the ocean and increasing their risk from predators and heat. Despite the physical challenge, their energy stores stay stable, suggesting the real danger lies in the delay itself.

      

      
        CRISPR wheat that makes its own fertilizer
        UC Davis researchers engineered wheat that encourages soil bacteria to convert atmospheric nitrogen into plant-usable fertilizer. By boosting a natural compound in the plant, the wheat triggers bacteria to form biofilms that enable nitrogen fixation. This breakthrough could cut fertilizer use, reduce pollution, and increase yields. It also offers huge potential savings for farmers worldwide.

      

      
        How parakeets make new friends in a surprisingly human way
        Monk parakeets ease into new friendships, slowly approaching strangers to avoid aggressive encounters. Researchers watched how birds shared space, groomed each other, and escalated to deeper social bonds over time. The results show a clear pattern of cautious exploration echoing similar studies in other animals. Even for birds, making a friend can be a delicate dance.

      

      
        Scientists may have found the planet that made the Moon
        About 4.5 billion years ago, a colossal impact between the young Earth and a mysterious planetary body called Theia changed everything--reshaping Earth, forming the Moon, and scattering clues across space rocks. By examining subtle isotopic fingerprints in Earth and Moon samples, scientists have reconstructed Theia's possible composition and birthplace.

      

      
        Scientists capture stunning real-time images of DNA damage and repair
        Scientists have created a live-cell DNA sensor that reveals how damage appears and disappears inside living cells, capturing the entire repair sequence as it unfolds. Instead of freezing cells at different points, researchers can now watch damage flare up, track repair proteins rushing to the site, and see the moment the DNA is restored. Built from a natural protein that binds gently and briefly to damaged DNA, the sensor offers a true-to-life view of the cell's internal emergency response.

      

      
        Solar Superstorm Gannon crushed Earth's plasmasphere to a record low
        A massive solar storm in May 2024 gave scientists an unprecedented look at how Earth's protective plasma layer collapses under intense space weather. With the Arase satellite in a perfect observing position, researchers watched the plasmasphere shrink to a fraction of its usual size and take days to rebuild. The event pushed auroras far beyond their normal boundaries and revealed that a rare "negative storm" in the ionosphere dramatically slowed the atmosphere's ability to recover. These observat...

      

      
        Scientists reveal how baby turtles navigate thousands of miles with a hidden magnetic sense
        Researchers taught young loggerhead turtles to associate certain magnetic fields with feeding, prompting a distinctive dance when they recognized the signal. After a magnetic pulse briefly disrupted their ability to feel magnetic forces, the turtles no longer performed the dance. This showed that hatchlings use a touch-based magnetic sense to determine their location. The discovery clarifies how these animals find their way across vast ocean routes.

      

      
        Scholars say most of what we believe about Vikings is wrong
        Ideas about Vikings and Norse mythology come mostly from much later medieval sources, leaving plenty of room for reinterpretation. Over centuries, writers, politicians, and artists reshaped these stories to reflect their own worldviews, from romantic heroism to dangerous nationalist myths. Pop culture and neo-paganism continue to amplify selective versions of this past. Scholars today are unraveling how these shifting visions emerged and how they influence identity and culture.

      

      
        The surprising reason bees replace their queens
        Worker bees stage coordinated revolts when viral infections weaken their queen and lower her pheromone output. This disruption drives many of the queen failures that beekeepers struggle with today. Field trials show that synthetic pheromone blends can prevent untimely supersedure, opening a path to more stable hive management.

      

      
        AI detects a secret lion roar no one knew existed
        Scientists have uncovered a surprising second type of lion roar, using AI to decode vocal signatures with remarkable precision. This breakthrough sheds new light on how lions communicate and offers a powerful new tool for conservationists racing to protect shrinking populations.

      

      
        Fossils reveal a massive shark that ruled Australia in dinosaur times
        Around 115 million years ago, northern Australia's seas hosted a colossal shark that rewrites what we thought we knew about early ocean predators. New fossil discoveries show that modern-type sharks were experimenting with gigantic sizes far earlier than scientists believed, competing with the marine "monsters" of the dinosaur age.

      

      
        Rapid fault healing could rewrite earthquake physics
        Scientists discovered that deep earthquake faults can heal far faster than expected, sometimes within hours. Slow slip events in Cascadia reveal repeated fault movements that only make sense if the fault quickly regains strength. Lab experiments show that mineral grains can weld together under intense heat and pressure, acting like a natural glue. This rapid cohesion may be a missing factor in earthquake modeling.

      

      
        Why did ancient people build massive, mysterious mounds in Louisiana?
        Hunter-gatherers at Poverty Point may have built its massive earthworks not under the command of chiefs, but as part of a vast, temporary gathering of egalitarian communities seeking spiritual harmony in a volatile world. New radiocarbon data and reexamined artifacts suggest far-flung travelers met to trade, worship, and participate in rituals designed to appease the forces of nature.

      

      
        The five great forests that keep North America's birds alive
        Migratory birds that fill North American forests with spring songs depend on Central America's Five Great Forests far more than most people realize. New research shows these tropical strongholds shelter enormous shares of species like Wood Thrushes, Cerulean Warblers, and Golden-winged Warblers--many of which are rapidly declining. Yet these forests are disappearing at an alarming pace due to illegal cattle ranching, placing both birds and local communities at risk.

      

      
        The mystery of volcanoes that don't explode finally has an answer
        Scientists have uncovered a long-missing piece of the volcanic puzzle: rising magma doesn't just form explosive gas bubbles when pressure drops--it can do so simply by being sheared and "kneaded" inside a volcano's conduit. These shear forces can trigger early bubble growth, create escape channels for gas, and sometimes turn potentially catastrophic magmas into surprisingly gentle lava flows.

      

      
        Scientists reveal kissing began millions of years before humans
        Scientists have traced kissing back to early primates, suggesting it began long before humans evolved. Their analysis points to great apes and even Neanderthals sharing forms of kissing millions of years ago. The behavior appears to have persisted through evolution as a social or bonding tool. Yet its patchy presence across human cultures hints at a mix of biology and cultural invention.

      

      
        This engineered fungus cuts emissions and tastes like meat
        Scientists used CRISPR to boost the efficiency and digestibility of a fungus already known for its meatlike qualities. The modified strain grows protein far more quickly and with much less sugar while producing substantially fewer emissions. It also outperforms chicken farming in land use and water impact.

      

      
        New research uncovers hidden divide in West Coast killer whales
        Scientists confirmed that West Coast transient killer whales actually form two separate groups split between inner and outer coastal habitats. Inner-coast whales hunt smaller prey in shallow, maze-like waterways, while outer-coast orcas pursue large marine mammals in deep offshore canyons. The groups rarely interact, despite sharing a broad range along the Pacific Coast. Their contrasting lifestyles highlight the need for distinct conservation strategies.

      

      
        Scientists warn heatwaves will intensify for 1,000 years even after net zero
        New climate modeling shows that heatwaves will keep getting hotter, longer, and more frequent for centuries--even after the world hits net-zero emissions. Delays of just a few years dramatically increase the likelihood of extreme, once-rare heat disasters, especially for countries near the equator. The research reveals that even reaching net zero by mid-century won't reverse the trend, and some regions will continue to see worsening heatwaves for a thousand years.

      

      
        
          	
            Technology News
          
          	
            Sections
          
          	
            Society News
          
        

      

    

  
	
	Articles
	Sections
	Next



Scientists warn half the world's beaches could disappear | ScienceDaily
Coastlines around the planet are being steadily "crushed" as climate-driven sea level rise combines with expanding development in coastal zones. This ongoing process damages the diverse life that depends on sandy environments, disrupts local economies that rely on fishing and tourism, and leaves coastal cities more exposed to encroaching waters.


						
The concern was raised by Uruguayan marine scientist Omar Defeo, a professor at Uruguay's University of the Republic (UdelaR), during the opening sessions of the FAPESP Day Uruguay symposium, which began on November 13 in Montevideo.

"Almost half of the beaches will disappear by the end of the century. We in Uruguay, Brazil, and Argentina share these resources. Therefore, we must work in partnership with Brazilian scientists to manage and conserve coastal ecosystems," Defeo said.

How Coastal Zones Work Together to Protect Shorelines

Defeo explained that the coastal system is made up of three interconnected regions. The dune (post-beach) sits above the high tide mark, where wind-driven sand builds mounds or "sand mountains." Below it lies the beach (beach face), which is exposed during low tide and covered at high tide. Farther seaward is the submerged part (foreshore), stretching from the low tide limit to the point where waves begin to break.

"These zones form an interconnected coastal ecosystem that's essential for environmental balance. How are they interconnected? The wind carries sand from the dry area to the surf zone [the submerged part]. And when the waves advance, they bring the sediment back to the beach. This bidirectional movement generates a constant exchange in which one zone feeds the other. When a storm comes, the dune acts as a buffer. So when urbanization eliminates the dune, the result can be the destruction of seaside homes," he noted.

Urbanization Disrupts Entire Coastal Ecosystems

Research conducted by Defeo's team in collaboration with Brazilian scientists supported by FAPESP found that disturbing any one of these three zones affects the entire ecosystem. The project, led by Brazilian researcher Guilerme Corte, examined biodiversity at 90 sites on 30 beaches along the northern coastline of Sao Paulo, Brazil.




Their findings, published in Marine Pollution Bulletin, show that increased numbers of beachgoers have the strongest negative impact on species richness and biomass, especially in submerged zones. Buildings constructed directly on the sand and mechanical beach cleaning also reduce species richness and biomass. In contrast, abundance (number of individuals) was higher in areas near urban centers, a pattern the authors attribute to opportunistic species such as polychaetes that thrive on organic matter linked to human presence.

"Above all, the study showed that human impacts aren't restricted to the place where they occur [on dry sand]. Stressors such as construction and high numbers of visitors on the upper part of the beach negatively affect biodiversity in the lower and submerged areas," Defeo said.

Global Survey Shows Widespread and Severe Beach Erosion

Another study led by Defeo with Brazilian collaborators, published in Frontiers in Marine Science, evaluated 315 beaches worldwide and found that one-fifth exhibit intense, extreme, or severe erosion. The researchers assessed contributing factors such as sea level rise, changes in wind patterns, and wave behavior. "We observed that human activities play a significant role, particularly on reflective beaches [with a steep slope that causes waves to dissipate their energy abruptly on the beach] and intermediate beaches [which have characteristics of both reflective beaches and calm or dissipative beaches]," he explained.

Symposium Highlights Regional and International Collaboration

Defeo presented these findings during the symposium's first scientific session, dedicated to oceanographic sciences. The panel was moderated by Marcelo Dottori of the University of Sao Paulo (USP) and featured additional contributions from Cristiana Seixas of the State University of Campinas (UNICAMP) and Natalia Venturini of UdelaR.

The event's opening ceremony was attended by Alvaro Brunini, president of Uruguay's National Research and Innovation Agency (ANII); Marcio de Castro, scientific director of FAPESP; Raul Machado, manager of the Foundation's Institutional Relations Advisory and coordinator of the symposium; and Brazil's ambassador to Uruguay, Marcos Leal Raposo Lopes.
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New evidence shows the Maya collapse was more than just drought | ScienceDaily
Why do people choose to settle in cities, and what motivates them to leave? Modern urban areas continue to gain and lose residents for many reasons, including economic pressures, congestion, lifestyle shifts, pollution and, at times, major public health events.


						
It appears this pattern has existed for a very long time.

Early Cities and Agrarian Life

The first cities around the world were created by rural communities. These early residents were farmers, or agriculturists, who depended on land-extensive forms of production. Their livelihoods encouraged them to live in small, scattered settlements to reduce the effort and time required to reach their fields.

Even in ancient times, however, urban life was costlier in many respects. People living in cities faced higher exposure to infectious diseases that spread easily in crowds, greater competition for land and essential resources and increasing inequality. Surprisingly, many farmers still accepted these drawbacks and chose city life.

What explains this choice?

Investigating a Long-Running Debate

UC Santa Barbara archaeologist Douglas Kennett, who has spent years examining the development of Classic Maya cities, notes that researchers have debated this question for decades. According to Kennett, the explanation is complex and involves several intertwined factors that contributed to both the growth and eventual decline of these ancient urban centers.




Kennett and colleagues from multiple institutions examined this issue in detail in a study published in the Proceedings of the National Academy of Sciences. Their work applies population ecology theory to quantify the forces that shaped urbanization across the Classic Maya Lowlands.

Forces Behind the Rise of Maya Cities

"We determined that the rise and expansion of Classic Maya cities resulted from the interaction of climate downturns, intergroup conflict and the presence of strong economies of scale realized through capital investments in agricultural infrastructure," Kennett said. "These factors promoted the coevolution of urbanism, systemic inequality and patron-client relationships in cities."

Using the same analytical approach, he explained, the team also identified the conditions that triggered deurbanization. According to their findings, people began to leave "when the benefits of urban living no longer outweighed the costs, as environments were degraded near cities and climate amelioration improved the livability of rural areas where people would have more freedom and autonomy."

Climate, Conflict and New Data

The researchers originally focused on the role of climate change, particularly drought, in the decline of Classic Maya cities. Since 2012, the team has compiled archaeological information on population shifts, conflict and investments in agricultural systems. Their work gained new momentum when high-resolution climate records became available.




"We also capitalized on major developments in computational modeling that allowed us to look at the relationships between these datasets in ways not previously possible," Kennett said.

A Unified Model of Urban Change

The study brings together several previously competing explanations for ancient urban growth and decline, including environmental pressures, warfare and economic dynamics. It does so in a single, flexible model grounded in population ecology. This framework also helps explain why agrarian societies, which normally benefit from living spread out, sometimes gathered in cities despite the financial and social costs.

"The biggest surprise for me was that the abandonment of cities occurred under improving climatic conditions," Kennett noted. "We have long thought that the decline of Classic Maya cities partially resulted from an extended period of drought. It turns out to be a much more complicated and interesting story."

Insights for Understanding Urban Evolution

Overall, the research offers valuable guidance for interpreting both past and future patterns of urban growth and decline. By identifying broad principles that influence how populations concentrate and disperse, the study contributes to a deeper understanding of urban evolution across different eras and environments.
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This tiny microbe may be the key to fighting forever chemicals | ScienceDaily
Scientists working in the labs of Rajib Saha and Nirupam Aich have found that a widespread photosynthetic bacterium, Rhodopseudomonas palustris, can interact with perfluorooctanoic acid, a highly resistant member of the PFAS family. Their study, published in Environmental Science: Advances, reports that the bacterium draws PFOA into its cell membrane -- a behavior that changes over time.


						
This discovery offers an early look at how natural microbes might eventually be guided or engineered to help reduce PFAS pollution, potentially supporting efforts to protect water quality and public health.

Early Experiments Reveal Promise and Limitations

During controlled lab tests, the researchers noted that R. palustris removed about 44% of PFOA from its surroundings within 20 days. Much of that absorbed chemical later returned to the environment, most likely because the cells broke apart -- a result that underscores both the usefulness and the challenges of relying on living microorganisms to capture or alter PFAS.

"While R. palustris didn't completely degrade the chemical, our findings suggest a stepwise mechanism where the bacterium may initially trap PFOA in its membranes," said Saha, Richard L. and Carol S. McNeel Associate Professor. "This gives us a foundation to explore future genetic or systems biology interventions that could improve retention or even enable biotransformation."

Collaborative Expertise Strengthens the Research

The Aich Lab provided specialized PFAS detection capabilities, allowing the team to track changes in PFOA levels with high accuracy. At the same time, Saha's group carried out the biological experiments and examined how the bacterium responded to different PFAS concentrations.




"This kind of collaboration is exactly what's needed to address complex environmental challenges," said Aich, Richard L. McNeel Associate Professor. "By bringing together microbiology, chemical engineering, and environmental analytical science, we're gaining a more complete picture of how to tackle PFAS pollution with biological tools."

Toward Scalable Microbial Approaches for PFAS Cleanup

PFAS compounds remain a worldwide issue because they persist in soil and water for long periods. Existing treatments can be expensive and require significant energy. Microbial strategies may offer a more adaptable and less resource-intensive path forward -- although substantial scientific development is still necessary.

The findings from this project point toward that direction, and the research teams are already planning additional studies focused on microbial engineering and synthetic biology to improve future degradation capabilities.

Funding and Access to Findings

This collaborative effort was supported by Layman Award and Nebraska Collaboration Initiative Grant Awarded to Aich and Saha. Two doctoral candidates -- Mark Kathol from Saha Lab and Anika Azme from Aich Lab -- are the two co-first authors of this study.

The full study is available open-access via the Royal Society of Chemistry.
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Archaeologists uncover a 2,000-year-old crop in the Canary Islands | ScienceDaily
Lentils currently cultivated in the Canary Islands have an unbroken local history that reaches back nearly 2,000 years. This remarkable continuity has been revealed by the first genetic analysis of archaeological lentils, conducted by researchers at Linkoping University and the University of Las Palmas de Gran Canaria in Spain.


						
Because these lentils have been shaped for centuries to thrive in hot, dry conditions, they could become an important resource for breeding crops that can cope with ongoing climate change.

Ancient grain silos and DNA preserved in volcanic rock

More than a thousand years ago, the Indigenous inhabitants of Gran Canaria used long-term storage methods to safeguard their harvests. They carved grain silos directly into hard volcanic rock in locations that were extremely difficult to reach. Some of the stored seeds were never retrieved. The environment inside these rock chambers was so favorable that DNA in the plant remains survived until today. For modern researchers, these age-old crops have become an extraordinary scientific resource.

In the new project, scientists examined lentils recovered from these ancient silos. By comparing DNA from the archaeological seeds with lentils that are currently cultivated in the Canary Islands, as well as in Spain and Morocco, they could follow how the crop and its cultivation have changed over time. The work is among the first studies to apply archaeological DNA techniques to legumes.

When did lentils arrive in the Canary Islands?

European sailors encountered the Canary Islands off the African coast in the 1300s. At that time, the archipelago was home to communities whose ancestors had come from North Africa more than a thousand years earlier. Surviving historical accounts describe aspects of Indigenous farming as seen by Europeans, but lentils are not mentioned in those descriptions. This gap in the written record raises a key question: when, and by what route, did lentils reach the Canary Islands?




The study, published in the Journal of Archaeological Science, provides a clear answer that the crop has deep roots in the region. Genetic analyses show that many of the lentil varieties grown on the islands today descend from lentils brought by Indigenous settlers from North Africa in the 200s.

"The same type of lentils has been cultivated for almost 2,000 years in the Canary Islands. This is interesting, especially considering that the indigenous population was greatly diminished when Europeans took over the islands. But the new settlers seem to have adopted the indigenous people's crops and continued to grow them," says Jenny Hagenblad, senior associate professor at Linkoping University, who led the study.

Survival through climate adaptation and cultural knowledge

Why did these lentils persist for so long? According to the researchers, one likely explanation is that the varieties were especially well suited to the local environment. Another possibility is that Indigenous women who married incoming settlers helped maintain knowledge about which crops to plant and how to cultivate them. Even today, women in the Canary Islands generally have more detailed knowledge than men about food plants grown in the region.

The fact that the Canary Islands have kept their original lentil types for such an extended period is more than a curious detail. Interest in the islands' culinary heritage is increasing, and many residents and visitors are eager to eat foods that connect them with local history. Lentils turn out to be a meaningful part of that cultural story.

"We also see in our study that different types of lentils are grown on different islands -- even islands where it was previously thought that lentils were never cultivated. It's important to preserve lentils from different islands, because genetic diversity can prove valuable for the future of agriculture," says Jonathan Santana, researcher at the University of Las Palmas de Gran Canaria.




Lanzarote lentils and their hidden influence on Spanish crops

The team also uncovered another intriguing pattern. "Lenteja tipo Lanzarote," or Lanzarote lentil, is a popular label for lentils sold in Spanish shops. The lentils themselves are not actually produced on Lanzarote, but the name is associated with high quality. When researchers compared lentils grown on the Spanish mainland with modern lentils from the Canary Islands, DNA analyses indicated that lentils from Lanzarote had been cross-bred with Spanish varieties.

"Our results indicate that the lentils from Lanzarote have contributed not only their name but also their genes to Spanish lentils. With the climate change that is now taking place, Canarian lentils, adapted to growing in dry and warm conditions, may be of great interest for future plant breeding," says Jacob Morales, associate professor at the University of Las Palmas de Gran Canaria.

Advanced computing and international support

The project received financial support from several sources, including the European Research Council (ERC) and the Spanish Ministry of Science, Innovation and Universities. Data processing and analyses were performed using the National Academic Infrastructure for Supercomputers in Sweden (NAISS), which is partly funded by the Swedish Research Council.
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Scientists discover a hidden deep sea hotspot bursting with life | ScienceDaily
Off the coast of Papua New Guinea, scientists have identified a previously unknown type of hydrothermal field where two different processes occur at the same time: hot hydrothermal fluids rise from below the seafloor while unusually large quantities of methane and other hydrocarbons escape from the sediments. This combination has not been documented anywhere else. The site is located about 1,300 meters deep on the slope of Conical Seamount in the western Pacific, near the island of Lihir in Papua New Guinea.


						
The findings were recently described in Scientific Reports.

ROV delivers the surprise

"We essentially have a hot vent bubbling right next to a cool gas seep -- a combination that has never been described before," says Dr. Philipp Brandl, marine geologist at the GEOMAR Helmholtz Centre for Ocean Research Kiel. He was chief scientist on the SONNE expedition SO299 DYNAMET, which surveyed the Tabar-Lihir-Tanga-Feni island chain in 2023 to investigate the region's underwater volcanoes (seamounts).

Brandl adds: "No one really expected to find a hydrothermal field here, let alone one that is so exceptional." Earlier missions had shown hints of limited hydrothermal activity, yet this field went unnoticed during several previous research cruises. Only when the team deployed the ROV Kiel 6000 did the unusual features of the site become clear. "It was a real surprise," Brandl says, "especially for those of us who had worked in this area multiple times."

A hybrid system of hot and cool vents

Hydrothermal vents and methane seeps typically appear in separate locations on the seafloor. In this instance, however, their close spacing results from the specific makeup of Conical Seamount. Thick layers of sediment rich in organic material lie beneath the volcanic edifice. Rising magma heats these buried layers, producing methane and other hydrocarbons. At the same time, the heat from the magma drives chemically rich fluids upward until they exit the seafloor as hot hydrothermal vents.




Both the heated fluids from below and the cooler, methane-filled gases from the sediments move upward through the same pathways. As a result, hot water and cold gas emerge from the seafloor only a few centimeters apart.

A habitat unlike any other

This unusual arrangement creates an entirely new kind of deep-sea environment that supports an exceptionally varied community of organisms. The rocks are densely covered by Bathymodiolus mussels, tube worms, shrimp, amphipods, and vivid purple sea cucumbers. "In places, you couldn't see a single patch of rock because everything is so densely populated," Brandl says. "We are confident that some of the species there have not yet been described. However, a dedicated expedition would be needed to fully study this unique habitat."

Because mussels dominate the area, the research team and local observer Stanis Konabe from the University of Papua New Guinea named the site 'Karambusel'. In Tok Pisin, the word means 'mussel'.

Traces of precious metals in the rock

The unusual mixture of gases at Karambusel affects both the ecosystem and the geological characteristics of the vent field. Methane levels exceed 80 percent, and hot fluids rising from below create distinctive chemical conditions in the subsurface. Gold and silver, along with arsenic, antimony, and mercury, accumulate in the surrounding rocks. These minerals indicate that the area once experienced high-temperature hydrothermal activity that deposited precious metals, even though current activity is cooler.

Threats from human activity

Although the site is remarkable for both its geology and its biology, it faces significant risks. Mining operations already occur nearby, such as at the Ladolam gold mine on Lihir, where waste material is discharged into the ocean. Additional exploration licences for seafloor minerals and hydrocarbons are in place. These activities pose threats to the delicate ecosystem and the organisms that depend on it.

The researchers urge further investigation of this region, along with careful marine spatial planning and protective measures to safeguard the site. Philipp Brandl states: "We have discovered an unexpected treasure trove of biodiversity in the Karambusel field that needs to be protected before economic interests destroy it."
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Giant hidden heat blob slowly travels beneath the U.S. | ScienceDaily
A broad mass of unusually warm rock located far below the Appalachian Mountains in the United States may be connected to the separation of Greenland and North America 80 million years ago, according to new findings from researchers at the University of Southampton.


						
The team argues that this deep heat source is not a leftover feature from when North America separated from Northwest Africa 180 million years ago, which had long been the prevailing view.

This region of hot material, known as the Northern Appalachian Anomaly (NAA), spans roughly 350 kilometers and sits about 200 km beneath New England.

A Deep Origin Far From Today's Location

The study, published in the journal Geology, suggests that the NAA originally formed about 1,800 km away, near the Labrador Sea where the crust began to split between Canada and Greenland. Over tens of millions of years, this pocket of warm, unstable rock slowly migrated to its current position at a pace of about 20 km per million years.

Researchers from the University of Southampton, the Helmholtz Centre for Geosciences in Potsdam (GFZ), and the University of Florence contributed to the project.

Tom Gernon, lead author and Professor of Earth Science at the University of Southampton, said: "This thermal upwelling has long been a puzzling feature of North American geology. It lies beneath part of the continent that's been tectonically quiet for 180 million years, so the idea it was just a leftover from when the landmass broke apart never quite stacked up.




"Our research suggests it's part of a much larger, slow-moving process deep underground that could potentially help explain why mountain ranges like the Appalachians are still standing. Heat at the base of a continent can weaken and remove part of its dense root, making the continent lighter and more buoyant, like a hot air balloon rising after dropping its ballast. This would have caused the ancient mountains to be further uplifted over the past few million years."

Introducing the 'Mantle Wave' Concept

The scientists based their analysis on a theoretical framework they recently proposed called 'mantle wave' theory, which was named a finalist for Science magazine's 2024 Breakthrough of the Year.

This idea describes how hot, dense rock gradually detaches from the base of tectonic plates after continents split, behaving somewhat like blobs rising and falling in a lava lamp. These slow-moving waves can travel along the underside of continents for tens of millions of years and help account for uncommon volcanic eruptions that bring diamonds to the surface, as well as elevated terrain far from plate boundaries.

By combining geodynamic computer models, seismic tomography (similar to a medical ultrasound but using seismic waves to view Earth's interior), and reconstructions of past plate positions, the researchers traced the NAA back to the period when the Labrador Sea opened and Greenland pulled away from Canada 90 to 80 million years ago.

Rock 'Drips' Slowly Moving Beneath the Continent

Professor Sascha Brune, co-author of the study and head of the Geodynamic Modelling Section at GFZ, explained: "These convective instabilities cause chunks of rock, several tens of kilometers thick, to slowly sink from the base of the Earth's outer layer known as the lithosphere. As the lithosphere thins, hotter mantle material rises to take its place, creating a warm region known as a thermal anomaly.




"Our earlier research shows that these 'drips' of rock can form in series, like domino stones when they fall one after the other, and sequentially migrate over time. The feature we see beneath New England is very likely one of these drips, which originated far from where it now sits."

Based on the team's calculations, the NAA appears to be moving southwest across the North American lithosphere at about 20 kilometers per million years. Its present size and depth, approximately 350 km wide, line up well with predictions for these slow-moving mantle instabilities. The researchers estimate that the center of the anomaly could pass beneath the New York region within about 15 million years.

A Greenland Counterpart

The study also proposes that a similar warm anomaly exists beneath north-central Greenland. This feature may share the same origin as the NAA and could be its geological counterpart, having formed on the opposite side of the Labrador Sea during the breakup.

Beneath Greenland, this deep heat source increases the temperature at the bottom of the thick ice sheet, influencing how the ice flows and melts today. As Professor Gernon noted, "ancient heat anomalies continue to play a key role in shaping the dynamics of continental ice sheets from below."

Long-Lived Processes That Shape Continents

Dr. Derek Keir, study co-author and tectonics specialist at the University of Southampton and the University of Florence, said: "The idea that rifting of continents can cause drips and cells of circulating hot rock at depth that spread thousands of kilometers inland makes us rethink what we know about the edges of continents both today and in Earth's deep past."

The results support earlier work showing that deep Earth processes can continue long after activity at the surface has quieted. These persistent instabilities can affect everything from uplift and erosion to inland volcanic patterns, even in regions considered geologically stable.

Professor Gernon added: "Even though the surface shows little sign of ongoing tectonics, deep below, the consequences of ancient rifting are still playing out. The legacy of continental breakup on other parts of the Earth system may well be far more pervasive and long-lived than we previously realized."
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A global shipping detour just revealed a hidden climate twist | ScienceDaily
When militia attacks interrupted shipping routes in the Red Sea, few people expected the effects to reach the skies above the South Atlantic. For Florida State University atmospheric scientist Michael Diamond, however, the sudden rerouting of commercial vessels created a rare chance to investigate a major climate question -- How much do cleaner fuels change how clouds form?


						
In a study published in Atmospheric Chemistry and Physics, Diamond and FSU Department of Earth, Ocean, and Atmospheric Science graduate student Lilli Boss found that new regulations cutting sulfur in marine fuel by roughly 80 percent also reduced cloud droplet formation by about 67 percent compared with older, more polluted fuels.

"The unexpected rerouting of global shipping gave us a unique opportunity to quantify aerosol-cloud interactions, reducing the largest source of uncertainty in global climate projections," said Diamond. "When your 'laboratory' is the atmosphere, it's not every day you can run experiments like this one. It was an invaluable opportunity to get a more accurate picture of what's happening on Earth."

The results could ultimately improve global climate models and give scientists and policymakers better tools for evaluating future environmental regulations and public health protections.

How Reduced Sulfur Fuel Alters Cloud Formation

In January 2020, the International Maritime Organization (IMO) required a large cut in sulfur content in marine fuels to curb air pollution. Tiny particles in ship exhaust, especially sulfate aerosols, play a major role in how clouds form and how bright they become. These aerosols create clouds with many small droplets, which reflect more sunlight and increase cooling at the surface. This cooling effect has historically offset about one-third of the warming produced by greenhouse gases.

Despite this, the influence of aerosols remains highly uncertain. Greenhouse gases such as carbon dioxide, or CO2, stay in the atmosphere for centuries, while aerosols last only days or weeks. Their short lifetime, combined with the natural variability of clouds, makes aerosol-cloud interactions the biggest source of uncertainty in climate forecasts.




Before the rerouting event, Diamond's previous work showed that clouds in heavily trafficked shipping corridors contained larger and fewer droplets after IMO 2020. Scientists continue to debate how the resulting increase in sunlight reaching the ocean may have influenced the 2023 and 2024 marine heatwaves in the Atlantic Ocean. There is also disagreement about how much overall cloudiness decreased after IMO 2020, with estimates ranging from a moderate 10% drop to an extreme 80% decline.

A Conflict-Driven Natural Experiment

Beginning in November 2023, attacks in the Bab al-Mandab Strait dramatically reduced traffic in the Red Sea and pushed ships toward the route around the Cape of Good Hope. The South Atlantic region -- known for persistent low-level clouds that respond strongly to ship pollution -- saw a rapid increase in shipping activity.

Because these changes were caused by conflict rather than weather patterns or new policies, scientists were able to observe how clouds reacted specifically to altered ship emissions. Clear cause-and-effect situations like this are nearly impossible to recreate in controlled experiments, giving researchers a rare natural experiment.

Satellite measurements showed a distinct rise in nitrogen dioxide, or NO2, across the southeastern Atlantic Ocean. NO2 is emitted by ship engines and was unaffected by the IMO 2020 sulfur rules, making it a reliable marker of increased ship traffic. This allowed researchers to directly compare cloud conditions before and after the fuel regulations under similar levels of shipping activity.

What the Data Revealed

Even with about twice as many ships passing through the region in 2024, cloud droplet formation was only slightly weaker than before IMO 2020. By comparing NO2, which remained unchanged by the regulations, with cloud droplet numbers, which respond to sulfur emissions, Diamond and Boss identified a 67% reduction in the ability of ships to influence cloud formation after the fuel rules were introduced. This finding strengthens the evidence that cleaner fuels have substantially reduced shipping's impact on cloud properties and provides an important constraint for improving future climate models.




Why These Results Matter

Understanding how clouds react to changes in aerosol levels is still one of the most difficult aspects of climate research.

The new findings help narrow the uncertainty surrounding Earth's energy balance. With clearer information, policymakers can make more informed decisions about environmental regulations while still considering long-term climate goals. The research also highlights the complex trade-offs that arise when improving air quality, since actions that protect human health can also affect cloud-induced cooling.

Although aerosols provide temporary cooling, they pose serious risks to people. Sulfur particles are harmful pollutants linked to respiratory and cardiovascular problems. According to estimates, the IMO regulation has already prevented tens of thousands of premature deaths.
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Tiny Yellowstone quakes ignite a surge of hidden life underground | ScienceDaily
Eric Boyd and his research team investigated how a burst of small earthquakes in 2021 affected the communities of microbes living deep beneath the Yellowstone Plateau Volcanic Field. These microbes inhabit rock and water systems far below the surface, where sunlight never reaches. Instead of relying on photosynthesis, they depend on chemical reactions that occur when water moves through fractured rock. This chemistry provides the energy that supports many forms of underground life.


						
Earthquakes have the potential to reshape this environment in several ways. Shaking can break open new rock surfaces, force out fluids that were previously sealed away, and redirect the flow of water through the subsurface. Each of these effects can create fresh chemical reactions, which in turn alter the types of energy available to microbial communities. The authors refer to this shift in available resources as a change in the chemical "menu" that microbes can draw from.

Sampling Yellowstone's Deep Fluids After the Quake Swarm

To understand how seismic activity influenced this hidden ecosystem, the researchers collected water samples from a nearly 100-meter deep borehole located along the western edge of Yellowstone Lake. They sampled the site five times throughout 2021, giving them a rare look at how conditions changed both immediately and over the following months.

Analyses of these samples showed notable increases in hydrogen, sulfide, and dissolved organic carbon after the earthquakes. These compounds serve as important energy sources for many subsurface organisms. As the chemistry of the water shifted, the team also detected a rise in planktonic cells, suggesting that more microbes were present in the water column than before. This combination of chemical and biological changes indicates that the quake swarm temporarily boosted the resources available to deep microbial life.

Microbial Communities in Motion

Beyond detecting an increase in cell numbers, Boyd and colleagues observed that the types of microbes present changed over time. This result stands out because subsurface microbial communities in continental bedrock aquifers are often considered relatively stable. In contrast, the Yellowstone system appeared to respond quickly and noticeably to the pulse of seismic energy.




According to the authors, the kinetic energy associated with earthquakes can influence both the chemistry and the biological makeup of aquifer fluids. Their findings imply that even small seismic events can drive meaningful ecological shifts underground.

Implications for Other Worlds With Rock and Water

The processes observed in the Yellowstone borehole may not be unique. Many regions around the world experience regular seismic activity that could similarly reshape subsurface energy supplies. If this mechanism is widespread, it could help explain how microbial life persists in deep and isolated environments.

The team also notes that the same basic dynamics might occur on other rocky planets that contain water. If earthquakes or similar geological motions can refresh chemical resources below the surface, this could expand the possible habitats for microbes on worlds such as Mars.
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This glowing particle in a laser trap may reveal how lightning begins | ScienceDaily
Using lasers as precision tools to study how clouds become electrically active may sound futuristic, but researchers at the Institute of Science and Technology Austria (ISTA) have turned it into practical laboratory work. By capturing and charging tiny airborne particles with focused beams of light, scientists can watch how their electrical state changes over time. Their findings, recently reported in Physical Review Letters, could help reveal what triggers lightning.


						
Aerosols are tiny droplets or solid particles suspended in the air, and they surround us constantly. Some are large enough to see, such as springtime pollen, while others, like viruses that circulate during flu season, are far too small for the human eye. A few can even be sensed by taste, including the fine salt particles carried on ocean winds.

PhD student Andrea Stollner, a member of the Waitukaitis and Muller groups at ISTA, studies the behavior of ice crystals that form within clouds. To better understand how these crystals gather charge, she works with model aerosols made from very small, transparent silica spheres.

Together with former ISTA postdoc Isaac Lenton, ISTA Assistant Professor Scott Waitukaitis and collaborators, Stollner has created a technique that uses two intersecting laser beams to trap, stabilize, and electrically charge a single silica particle. This setup opens the door to new investigations into how cloud electrification begins and how lightning is sparked.

Building a Stable Laser Trap

Andrea Stollner works at a large laboratory table filled with polished metal components. Green laser beams cross the space, bouncing from mirror to mirror. A slow, steady hissing noise comes from the table, similar to air leaking from a tire. "It's an anti-vibration table," Stollner says, pointing out how it protects the lasers from small disturbances in the room or from nearby equipment, which is essential for extremely precise measurements.

The beams travel through a series of aligned parts before converging into two narrow streams that enter a sealed container. Where they meet, they create a concentrated point of light that can hold small particles in place. These "optical tweezers" keep drifting aerosols suspended long enough to study them. When a particle is caught, a bright green flash appears, confirming that the trap has successfully grabbed a glowing, perfectly round aerosol particle.




"The first time I caught a particle, I was over the moon," Stollner recalls of her breakthrough moment two years earlier, just before Christmas. "Scott Waitukaitis and my colleagues rushed into the lab and took a short glimpse at the captured aerosol particle. It lasted exactly three minutes, then the particle was gone. Now we can hold it in that position for weeks."

Achieving this level of control took nearly four years. The experiment began with an earlier version developed by Lenton. "Originally, our setup was built to just hold a single particle, analyze its charge, and figure out how humidity changes its charges," Stollner says. "But we never came this far. We found out that the laser we are using is itself charging our aerosol particles."

How Lasers Knock Electrons Loose

Stollner and her colleagues discovered that the particles gain charge through a "two-photon process."

Aerosol particles usually carry almost no net charge, with electrons (negatively charged entities) orbiting within each atom. Laser beams are made of photons (particles of light traveling at the speed of light). When two photons strike the particle at the same moment and are absorbed together, they can remove a single electron. Losing that electron gives the particle one unit of positive charge, and with continued exposure, the particle becomes progressively more positively charged.

For Stollner, identifying this process has opened new opportunities. "We can now precisely observe the evolution of one aerosol particle as it charges up from neutral to highly charged and adjust the laser power to control the rate."

As the charge builds, the particle also begins to lose charge again in sudden, short bursts. These spontaneous discharges hint at behaviors that may occur naturally in the atmosphere.




High above, cloud particles may undergo similar cycles of charge buildup and release.

Searching for Lightning's First Spark

Thunderstorm clouds contain a mix of ice crystals and larger chunks of ice. As these collide, they trade electrical charges. Over time, the cloud becomes so electrically imbalanced that lightning forms. One idea is that the earliest spark of a lightning bolt could arise directly from charged ice crystals. Yet the exact mechanism behind lightning formation remains unresolved. Other theories propose that cosmic rays start the process because the charged particles they produce accelerate within existing electric fields. According to Stollner, the current scientific view is that, in both scenarios, the electric field inside clouds appears too weak to initiate lightning on its own.

"Our new setup allows us to explore the ice crystal theory by closely examining a particle's charging dynamics over time," Stollner explains. While natural ice crystals in clouds are much larger than the silica particles used in the lab, the team hopes that understanding these small-scale effects will reveal the larger processes that create lightning. "Our model ice crystals are showing discharges and maybe there's more to that. Imagine if they eventually create super tiny lightning sparks -- that would be so cool," she adds with a smile.
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This tiny plant survived the vacuum of space and still grows | ScienceDaily
Mosses are well known for surviving in places that challenge most life, including the Himalayan peaks, the scorching deserts of Death Valley, the Antarctic tundra, and the cooling surfaces of active volcanoes. Their remarkable durability led researchers to test moss sporophytes, the reproductive structures that hold spores, in an even harsher setting: outer space. According to a study published in the journal iScience on November 20, more than 80% of these spores endured 9 months outside the International Space Station (ISS) and returned to Earth still capable of reproduction. This marks the first evidence that an early land plant can survive long-term exposure to space conditions.


						
"Most living organisms, including humans, cannot survive even briefly in the vacuum of space," says lead author Tomomichi Fujita of Hokkaido University. "However, the moss spores retained their vitality after nine months of direct exposure. This provides striking evidence that the life that has evolved on Earth possesses, at the cellular level, intrinsic mechanisms to endure the conditions of space."

Asking Whether Moss Could Survive Beyond Earth

Fujita began exploring the possibility of "space moss" while studying plant evolution. He was impressed by mosses' ability to colonize the harshest environments on Earth. "I began to wonder: could this small yet remarkably robust plant also survive in space?"

To investigate, Fujita's team exposed Physcomitrium patens, also known as spreading earthmoss, to a simulated space environment featuring intense UV radiation, extremely high and low temperatures, and vacuum-like conditions.

Testing Moss Structures Under Extreme Stress

The researchers compared three moss forms: protenemata (juvenile moss), brood cells (stress-induced stem cells), and sporophytes (encapsulated spores). They aimed to identify which structure had the greatest likelihood of enduring space.




"We anticipated that the combined stresses of space, including vacuum, cosmic radiation, extreme temperature fluctuations, and microgravity, would cause far greater damage than any single stress alone," says Fujita.

Their experiments showed that UV radiation posed the biggest threat, and sporophytes clearly outperformed the other structures. Juvenile moss did not survive strong UV exposure or extreme temperatures. Brood cells fared better but still fell short. By contrast, the encased spores showed ~1,000x greater UV tolerance and remained capable of germination even after enduring [?]196degC for more than a week or 55degC for an entire month.

Why Encased Spores Withstand Harsh Conditions

The team concluded that each spore's surrounding structure likely absorbs harmful UV light and provides physical and chemical shielding. They suggest that this protective feature may have helped ancient bryophytes, the plant group that includes mosses, move from water to land roughly 500 million years ago and survive repeated mass extinctions.

To determine whether this adaptation held up in real space, the researchers sent sporophytes into orbit.

Launching Moss to the ISS for a Real-World Trial

In March 2022, hundreds of sporophytes traveled to the ISS aboard the Cygnus NG-17 spacecraft. After their arrival, astronauts mounted the samples on the exterior of the station, exposing them to space for 283 days. The specimens later returned to Earth on SpaceX CRS-16 in January 2023 and were brought back to the lab for analysis.




"We expected almost zero survival, but the result was the opposite: most of the spores survived," says Fujita. "We were genuinely astonished by the extraordinary durability of these tiny plant cells."

Strong Survival and Healthy Return to Earth

More than 80% of the spores endured the full trip, and all but 11% of those survivors successfully germinated in the laboratory. Measurements of chlorophyll showed normal levels for nearly all pigments, except for a 20% drop in chlorophyll a, a light-sensitive compound. Despite this reduction, the spores remained healthy.

"This study demonstrates the astonishing resilience of life that originated on Earth," says Fujita.

The team also used their data to build a mathematical model estimating how long the spores might last in similar conditions. Their calculation suggested a potential survival span of up to 5,600 days, or about 15 years, although they stressed that more data is needed for a firm conclusion.

Implications for Growing Life Beyond Earth

The researchers hope these findings support future studies on how extraterrestrial soils might sustain plant life and encourage efforts to use mosses in developing agricultural systems for off-world environments.

"Ultimately, we hope this work opens a new frontier toward constructing ecosystems in extraterrestrial environments such as the Moon and Mars," says Fujita. "I hope that our moss research will serve as a starting point."

This work was supported by DX scholarship Hokkaido University, JSPS KAKENHI, and the Astrobiology Center of National Institutes of Natural Sciences.
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A surprising new method finally makes teflon recyclable | ScienceDaily
New research has identified a straightforward and environmentally friendly way to decompose Teflon, one of the most resilient plastics in use today, and convert it into valuable chemical ingredients.


						
Scientists at Newcastle University and the University of Birmingham have created a clean, energy-saving process for recycling Teflon (PTFE), which is widely recognized for its role in non-stick cookware and in products that must withstand high temperatures and harsh chemicals.

The team found that discarded Teflon can be broken apart and reused with only sodium metal and mechanical movement by shaking -- all at room temperature and without toxic solvents.

Their study, published in the Journal of the American Chemical Society (JACS), outlines a low-energy and waste-free alternative to standard fluorine recovery techniques.

Breaking Carbon-Fluorine Bonds to Recover Useful Fluoride

Dr. Roly Armstrong, Lecturer in Chemistry at Newcastle University and corresponding author said: "The process we have discovered breaks the strong carbon-fluorine bonds in Teflon, converting it into sodium fluoride which is used in fluoride toothpastes and added to drinking water.

"Hundreds of thousands of tonnes of Teflon are produced globally each year -- it's used in everything from lubricants to coatings on cookware, and currently there are very few ways to get rid of it. As those products come to the end of their lives they currently end up in landfill -- but this process allows us to extract the fluorine and upcycle it into useful new materials."

Associate Professor Dr. Erli Lu of the University of Birmingham added: "Fluorine is a vital element in modern life -- it's found in around one-third of all new medicines and in many advanced materials. Yet fluorine is traditionally obtained through energy-intensive and heavily polluting mining and chemical processes. Our method shows that we can recover it from everyday waste and reuse it directly -- turning a disposal problem into a resource opportunity."




Why Recycling PTFE Is So Difficult

Polytetrafluoroethylene (PTFE), often called Teflon, is valued for its resistance to heat and chemicals, making it a key material in cookware, electronics, and laboratory tools. However, those same strengths have made it extremely difficult to recycle.

When PTFE is burned or incinerated, it releases persistent pollutants known as 'forever chemicals' (PFAS), which remain in ecosystems for decades. As a result, traditional disposal methods pose significant environmental and public health risks.

Mechanochemistry Provides a Cleaner Path Forward

To address this challenge, the researchers used mechanochemistry, a sustainable approach in which mechanical force drives chemical reactions rather than high heat.

Inside a sealed steel container called a ball mill, small pieces of sodium metal are ground together with Teflon. This grinding causes the materials to react at room temperature, breaking the carbon-fluorine bonds within Teflon and producing harmless carbon along with sodium fluoride, a stable salt widely used in fluoride toothpaste.




The team also demonstrated that the sodium fluoride generated through this method can be used immediately, without additional purification, to synthesize other valuable fluorine-containing compounds used in pharmaceuticals, diagnostic tools, and specialty chemicals.

Confirming Clean Reactions With Advanced NMR Analysis

Associate Professor Dr. Dominik Kubicki, who leads the University of Birmingham's solid-state Nuclear Magnetic Resonance (NMR) team, explained: "We used advanced solid-state NMR spectroscopy -- one of our specialities at Birmingham -- to look inside the reaction mixture at the atomic level. This allowed us to prove that the process produces clean sodium fluoride without any by-products. It's a perfect example of how state-of-the-art materials characterization can accelerate progress toward sustainability."

Toward a Circular Fluorine Economy

This discovery points toward a circular system in which fluorine can be recovered from industrial waste instead of being lost through disposal. Such a model could greatly reduce the environmental impact of fluorine-based chemicals that play essential roles in medicine, electronics, and renewable energy systems.

"Our approach is simple, fast, and uses inexpensive materials," said Dr. Lu. "We hope it will inspire further work on reusing other kinds of fluorinated waste and help make the production of vital fluorine-containing compounds more sustainable."

The study also underscores the expanding role of mechanochemistry in green chemistry. This emerging field replaces high-temperature or solvent-heavy reactions with mechanical motion, opening new opportunities for sustainable innovation.

Dr. Kubicki added: "This research shows how interdisciplinary science, combining materials chemistry with advanced spectroscopy, can turn one of the most persistent plastics into something useful again. It's a small but important step toward sustainable fluorine chemistry."
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Stunning new 3D images reveal yellow fever's hidden structure | ScienceDaily
Researchers at the University of Queensland have produced the first detailed, high-resolution images of the yellow fever virus (YFV). Yellow fever is a mosquito-borne infection that can severely damage the liver and is potentially fatal.


						
Their work uncovered clear structural distinctions between the long-used vaccine strain (YFV-17D) and the strains responsible for serious illness.

Capturing the Virus in Near-Atomic Detail

According to Dr. Summa Bibby of UQ's School of Chemistry and Molecular Bioscience, scientists have studied yellow fever for many decades, yet this is the first time a complete 3D model of a fully mature yellow fever virus particle has been captured at near-atomic resolution.

"By utilizing the well-established Binjari virus platform developed here at UQ, we combined yellow fever's structural genes with the backbone of the harmless Binjari virus and produced virus particles that could be safely examined with a cryo-electron microscope," Dr. Bibby said.

She explained that the vaccine strain appears smooth and stable at the surface, while the virulent strain has a noticeably uneven, textured exterior.

How Surface Structure Shapes Immune Recognition

These differences influence the way the immune system identifies the virus.




"The bumpier, irregular surface of the virulent strains exposes parts of the virus that are normally hidden, allowing certain antibodies to attach more easily," Dr. Bibby said.

"The smooth vaccine particles keep those regions covered, making them harder for particular antibodies to reach."

Implications for Vaccines and Global Health

Yellow fever continues to pose a significant public health threat in areas of South America and Africa. Because there are no approved antiviral treatments, vaccination remains essential for prevention.

Professor Daniel Watterson noted that the new findings offer important insights into the biology of yellow fever and could guide the development of improved vaccines and antiviral tools for this virus and other orthoflaviviruses.

"The yellow fever vaccine remains effective against modern strains and seeing the virus in such fine detail lets us better understand why the vaccine strain behaves the way it does," Professor Watterson said.




"We can now pinpoint the structural features that make the current vaccine safe and effective.

"The findings could even inform future vaccine design for related viruses like dengue, Zika and West Nile."

The research was published in Nature Communications.
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Tiny bee with devil horns discovered in Western Australia | ScienceDaily

The unusual species was spotted during targeted surveys of the critically endangered wildflower Marianthus aquilonarius, which grows only within the Bremer Range region located between Norseman and Hyden.

Lead author Curtin Adjunct Research Fellow Dr. Kit Prendergast, from the Curtin School of Molecular and Life Sciences, explained that the female bee's distinctive horned face inspired the name lucifer, a term meaning "light-bringer" in Latin, while also referencing its devil-like appearance.

Unusual Traits and How the Species Was Identified

"I discovered the species while surveying a rare plant in the Goldfields and noticed this bee visiting both the endangered wildflower and a nearby mallee tree," Dr. Prendergast said.

"The female had these incredible little horns on her face. When writing up the new species description I was watching the Netflix show Lucifer at the time, and the name just fit perfectly. I am also a huge fan of the Netflix character Lucifer so it was a no-brainer.

"DNA barcoding confirmed the male and female were the same species and that it didn't match any known bees in DNA databases, nor did the specimens I had collected morphologically match any in museum collections.




"It's the first new member of this bee group to be described in more than 20 years, which really shows how much life we still have to discover -- including in areas that are at risk of mining, such as the Goldfields."

Risks to Bees and the Plants They Support

Dr. Prendergast said the find demonstrates the need to better understand native bees before their environments are altered.

"Because the new species was found in the same small area as the endangered wildflower, both could be at risk from habitat disturbance and other threatening processes like climate change," Dr. Prendergast said.

"Many mining companies still don't survey for native bees, so we may be missing undescribed species, including those that play crucial roles in supporting threatened plants and ecosystems.

"Without knowing which native bees exist and what plants they depend on, we risk losing both before we even realize they're there."

The research was supported by the Atlas of Living Australia, the Goldfields Environmental Management Group and the USDA Agricultural Research Service.
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Scientists reveal a hidden alarm system inside your cells | ScienceDaily
Ludwig Maximilian University of Munich (LMU) researchers have uncovered how ribosomes are able to alert the cell when something is wrong.


						
Ribosomes are best known as the cell's protein builders. They attach to mRNA and travel along it, interpreting the genetic code and linking amino acids to form new proteins. Their role, however, extends beyond basic protein production. Ribosomes also help detect cellular stress and can trigger protective actions when the cell encounters harmful conditions. An international team led by Professor Roland Beckmann from LMU's Gene Center Munich has now identified the key steps that launch this stress signaling process. The results were published in Nature.

How Stress Disrupts Protein Production

Protein synthesis is extremely sensitive to disruptions such as limited amino acids, damaged mRNA, or viral infections. These forms of stress interfere with normal mRNA reading and can cause ribosomes to stall and run into one another. When collisions occur, they set off what is known as the ribotoxic stress response (RSR). This response activates pathways that either repair the damage or, if necessary, initiate programmed cell death.

Investigating ZAK With Biochemistry and Cryo-Electron Microscopy

The protein ZAK -- a so-called kinase, that is, an enzyme which activates other molecules by transferring a phosphate group to them -- plays a central role in controlling this stress response. Until now, it had been unclear how ZAK detects ribosomes that have collided and uses that information to activate signaling pathways. By combining biochemical experiments with cryo-electron microscopy, the research group demonstrated that ribosome collisions serve as the main activation cue for ZAK.

The scientists identified how ZAK attaches to ribosomes and which structural features of the collided ribosomes are necessary for its activation. They found that ZAK interacts with specific ribosomal proteins, causing particular regions of ZAK to dimerize, meaning that two copies of the protein pair up. This pairing initiates the cellular signaling cascade.

Why Understanding ZAK Matters

"A deeper understanding of these mechanisms is important for several reasons," says Beckmann. According to him, ZAK functions at one of the earliest stages of the stress response, so learning how it recognizes ribosome collisions offers valuable insight into how cells detect disturbances with remarkable speed. It also helps explain how ribosomal quality control, downstream signaling networks, and the immune system coordinate their responses.

ZAK is also of medical relevance, as abnormal ZAK activity is linked to inflammatory diseases and persistent ribosomal stress. "Our findings thus illuminate a central principle of eukaryotic stress biology," says Beckmann. "The translation machinery itself serves here as a surveillance platform from which global stress signals are initiated."
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A mysterious metal find in Sweden is rewriting Iron Age history | ScienceDaily
A complete plano-convex ingot has been uncovered in Sweden for the first time. When researchers at the University of Gothenburg analyzed the object using isotopic and chemical methods, the results were surprising. "Due, in particular, to its shape and size, it seemed to us a Bronze Age artifact, but the ingot turned out to be made of a copper-zinc-tin-lead alloy, typical of the Iron Age and later periods," says Serena Sabatini.


						
Plano-convex ingots are most often made of copper, although some are formed from bronze or other copper-based alloys. They are frequently found in regions around the Mediterranean, as well as across continental Europe and along the Atlantic seaboard. Historically, these rounded ingots served as a practical way to transport metal during both the Bronze Age and the Iron Age.

Reevaluating the Sardal Find

At first, archaeologists from the University of Gothenburg assumed the Sardal ingot belonged to the Bronze Age. Because it was recovered on its own and lacked any material that could help assign a date, the team turned to scientific testing to understand what it was made of and to estimate when it might have been produced.

Their analyses overturned the initial assumption. The composition matched a copper-zinc-tin-lead alloy characteristic of the Iron Age and later periods.

Collaboration Reveals Wider Connections

"Thanks to the collaborative climate of the archaeometallurgy research world- we teamed up with a group of Polish scholars, who were working with some Iron Age finds which have the almost exact composition of our ingot," says Serena Sabatini.




According to the researchers, this case demonstrates that even isolated artifacts, which are often challenging to interpret, can gain meaningful historical context through careful study. Bringing together archaeological approaches with scientific analyses can turn a single, enigmatic object into evidence that contributes to a broader understanding of the past.

"Networking and international collaboration are also important to unveil patterns and data that would remain unknown when one look exclusively at the local context. This work clearly shows the importance of teamwork and data sharing. Without the successful collaboration with our Polish colleagues, we would have never achieved such remarkable results!" says Serena Sabatini.

Applying Established Archaeometallurgical Techniques

The research team used well-established techniques in archaeometallurgy (which is the branch of archaeology specialized in the study of ancient metals), including lead isotope and trace element analyses of metal artifacts. These analytical methods have been employed since the 1980s to study both the composition and the likely geological sources of metal (in the sense that they enable to point out the minerary region from which the metal was extracted).

"What is new in this study- is that we went a step further, and by combining the obtained data with known historical and archaeological information, we managed to propose a historical context, for both the unique Sardal plano-convex ingot and the rod ingots from the Ilawa Lakeland area in northeastern Poland. Given the astonishing similarity of the metal composition in all those artifacts we also manage to strengthen earlier hypotheses about contacts and networking in the Baltic area during the Nordic pre-Roman Iron Age," says Serena Sabatini.

The study is published in Journal of Archaeological Science.
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Record sargassum piles trap sea turtle hatchlings on Florida beaches | ScienceDaily
Every year, sea turtles emerge from nests on Florida's beaches and begin the difficult crawl from the sand to the sea -- a journey that plays a major role in whether they survive. Along the way, hatchlings must steer past artificial lighting, scattered debris, and predators such as birds and crabs. Now another challenge has intensified. Massive amounts of sargassum washing onto Florida's coastline are not only affecting beachgoers, they are also creating a serious new barrier for young sea turtles.


						
Scientists have long known that anything blocking a hatchling's route can slow it down and increase danger, but very little research has focused directly on the effects of sargassum. A recent study has started to provide that missing insight.

Researchers Examine How Sargassum Affects Hatchling Movement

A team from Florida Atlantic University's Charles E. Schmidt College of Science investigated whether thick sargassum deposits make the trip to the water more physically demanding -- and whether that added strain could influence a hatchling's chance of survival.

Their work examined three turtle species commonly found on Florida beaches: leatherbacks (Dermochelys coriacea), loggerheads (Caretta caretta) and green turtles (Chelonia mydas). Hatchlings were collected from Juno Beach, Jupiter and Boca Raton.

To evaluate the effect of seaweed, researchers built controlled crawlways on the sand that simulated each hatchling's natural route. At the end of a 15-meter path, they placed loose piles of sargassum up to 19 centimeters high (about 7.5 inches). A dim light several meters away guided the hatchlings forward, mimicking the glow over the ocean that turtles instinctively follow. This setup allowed the team to measure how much extra effort it took to cross sargassum while observing the turtles without disturbing their behavior.

Measuring Energy Use and Physical Condition

Once each hatchling finished the crawl, researchers checked blood glucose levels to estimate energy use. They also measured how quickly the turtles could right themselves when flipped upside down in water, which served as a simple indicator of physical condition. Sand temperature readings were taken at the start, middle and end of every crawl to document environmental conditions.




The findings, published in the Journal of Coastal Research, showed that hatchlings from all three species took much longer to complete their paths when sargassum was present. Most of this extra time came from having to climb up and over the seaweed piles. Even the lower sargassum heights tested in the study (7-9 centimeters) proved difficult, and some hatchlings from each species could not complete the climb within the time allowed.

Sargassum Significantly Slows All Three Species

Median results revealed clear slowdowns. Leatherbacks needed 54% more time to cross light sargassum and 158% more time to cross heavy sargassum. Loggerheads slowed by 91% in light conditions and 175% in heavy ones. Green turtles experienced delays of 75% in light sargassum and 159% in heavy. All species moved noticeably slower through sargassum sections, with loggerheads showing the greatest reduction in speed.

"The longer a hatchling stays on the beach, the more at risk it becomes -- not just from predators like birds and crabs, but also from overheating and dehydration, especially after sunrise," said Sarah Milton, Ph.D., senior author and chair and professor, FAU Department of Biological Sciences. "When sargassum piles are higher -- some can be over a meter high on South Florida beaches in the summer and extend for hundreds of meters down the beach -- we can expect more failed attempts, particularly when hatchlings have to cross multiple bands of seaweed just to reach the ocean."

Inversions and Added Risks for Stranded Hatchlings

The study also documented frequent inversions, where hatchlings flipped onto their backs while trying to scale the seaweed. These incidents were especially common in heavy sargassum trials. One hatchling overturned more than 20 times during a single attempt. Each inversion increased the amount of time the young turtles remained exposed on the beach, raising the risk of predation and heat-related stress.




Despite the delays and the physical effort involved, researchers found no significant differences in blood glucose levels between the hatchlings that crossed sargassum and those that did not. Glucose levels remained within normal ranges for all three species. This suggests that although the seaweed slows hatchlings and increases their vulnerability, it does not immediately drain their measurable energy reserves. Only leatherbacks in the no-crawl control group showed notably higher glucose levels, indicating that the act of crawling itself, rather than the seaweed, may have the stronger short-term physiological impact.

Expanding Sargassum Threatens Hatchling Success

"For sea turtle hatchlings, reaching the ocean is already a race against time -- and survival. Now, increasingly large mats of sargassum are adding new challenges to this critical journey," said Milton. "As these seaweed accumulations grow taller and more widespread, they risk blocking hatchlings entirely, draining their limited energy or leaving them stranded. Beyond impeding movement, sargassum may also reduce nesting space and alter incubation conditions."

The findings highlight the need for beach management strategies that adapt to the rapid spread of sargassum. Without thoughtful intervention, these dense seaweed mats could gradually undermine hatchling survival and long-term conservation efforts.

Study co-author is Abbey M. Appelt, a graduate of the FAU Department of Biological Sciences and a sea turtle nesting specialist at Ecological Associates, Inc., a South Florida environmental consulting firm.
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CRISPR wheat that makes its own fertilizer | ScienceDaily
Scientists at the University of California, Davis, have created wheat plants capable of promoting the formation of their own fertilizer, a development that could lower global air and water pollution and reduce farming expenses.


						
The work comes from a research group directed by Eduardo Blumwald, a distinguished professor in the Department of Plant Sciences. Using the gene-editing tool CRISPR, the team increased the plant's production of one of its natural chemicals. When wheat roots release this extra compound into the surrounding soil, it assists specific bacteria that can convert nitrogen from the air into a form that nearby plants can absorb. This process is known as nitrogen fixation.

The research was published in Plant Biotechnology Journal.

Potential Benefits for Food Security

For many developing regions, this advancement could offer new support for reliable crop production.

"In Africa, people don't use fertilizers because they don't have money, and farms are small, not larger than six to eight acres," Blumwald said. "Imagine, you are planting crops that stimulate bacteria in the soil to create the fertilizer that the crops need, naturally. Wow! That's a big difference!"

This wheat innovation builds on the group's previous success in rice, and similar work is underway to expand the technique to other major cereal crops.




The Global Fertilizer Problem

Wheat ranks as the world's second most productive cereal and accounts for the largest share of nitrogen fertilizer use, about 18% of the global total. In 2020, more than 800 million tons of fertilizer were manufactured worldwide, according to the United Nations Food and Agriculture Organization.

Plants typically absorb only 30 to 50% of applied nitrogen fertilizer. The remainder often runs into rivers and coastal areas, contributing to oxygen-depleted "dead zones" that harm aquatic ecosystems. Additional surplus nitrogen in soil can produce nitrous oxide, a potent greenhouse gas.

Why Wheat Needs a Different Strategy

Nitrogen-fixing bacteria generate an enzyme called nitrogenase, sometimes referred to as the "fixer" because it carries out nitrogen fixation. The enzyme functions only within these bacteria and only in low-oxygen environments.

Legumes such as beans and peas naturally form root nodules, specialized structures that create the oxygen-poor conditions these bacteria require.




Wheat and most other crops lack these nodules, which is why synthetic nitrogen fertilizer is widely used.

"For decades, scientists have been trying to develop cereal crops that produce active root nodules, or trying to colonize cereals with nitrogen-fixing bacteria, without much success. We used a different approach," Blumwald said. "We said the location of the nitrogen-fixing bacteria is not important, so long as the fixed nitrogen can reach the plant, and the plant can use it."

How the UC Davis Team Found a Workable Solution

The researchers examined 2,800 chemicals naturally made by plants and identified 20 that could encourage nitrogen-fixing bacteria to form biofilms. These biofilms are sticky coatings that wrap around the bacteria, producing a low-oxygen microenvironment suitable for nitrogenase activity. The team then mapped how plants synthesize these compounds and identified the genes involved.

With this information, they used CRISPR to adjust wheat plants so they generated larger amounts of one compound in particular, a flavone called apigenin. Because the plants produce more apigenin than they need, the surplus is released into the soil. In experiments, this apigenin stimulated soil bacteria to form protective biofilms, enabling nitrogenase to fix nitrogen in a usable form that the wheat could absorb.

Under very low nitrogen fertilizer conditions, the modified wheat also produced higher yields compared to control plants.

Large Economic Gains for Farmers

Farmers in the United States spent nearly $36 billion on fertilizers in 2023, according to estimates from the U.S. Department of Agriculture. Blumwald notes that about 500 million acres in the country are planted with cereals.

"Imagine, if you could save 10% of the amount of fertilizer being used on that land," he pondered. "I'm calculating conservatively: That should be a savings of more than a billion dollars every year."

Other authors include Hiromi Tajima, Akhilesh Yadav, Javier Hidalgo Castellanos, Dawei Yan, Benjamin P. Brookbank and Eiji Nambara.

The University of California has filed a patent application, which is now pending. Bayer Crop Science and the UC Davis Will Lester Endowment provided funding for the work.
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How parakeets make new friends in a surprisingly human way | ScienceDaily
Forming new social connections is not always easy, even for animals known for their intelligence and communication skills. Researchers at the University of Cincinnati discovered that monk parakeets meeting unfamiliar birds tend to "test the waters" before deciding whether a potential partner is safe to approach. Instead of rushing in, the birds move gradually toward newcomers, taking time to observe and adjust before engaging in more daring interactions that could carry a higher risk of injury.


						
The findings appear in the journal Biology Letters.

Why Social Bonds Matter for Parrots

"There can be a lot of benefits to being social, but these friendships have to start somewhere," said Claire O'Connell, the study's lead author and a doctoral student in UC's College of Arts and Sciences.

O'Connell worked with UC Associate Professor Elizabeth Hobson, former UC postdoctoral researcher Annemarie van der Marel, and Princeton University Associate Professor Gerald Carter. She explained that many parrot species develop strong, lasting relationships with one or two partners. These close companions often spend much of their time together, groom each other or even form reproductive partnerships. According to O'Connell, strong bonds like these are often linked to reduced stress and improved reproductive success.

The Risks of Making First Contact

Despite the advantages of close relationships, approaching a stranger can be dangerous. O'Connell noted that birds uninterested in a newcomer's attention may respond aggressively, creating a real possibility of injury.




To better understand how these initial interactions unfold, researchers placed groups of wild-caught monk parakeets together in a spacious flight pen. Some individuals had never encountered each other before. The team recorded when new connections formed by tracking how close the birds allowed each other to come and identifying which pairs engaged in grooming or other friendly behaviors over time.

Tracking Relationship Development

More than 179 relationships were analyzed with computational tools and statistical models. The goal was to determine whether the progression of new social ties matched expectations from earlier work on the idea of testing the waters.

"Capturing the first moments between strangers can be challenging, so we were really excited that our experiments gave us the chance to observe that process up close," O'Connell said.

The data revealed that unfamiliar birds were far more cautious when approaching each other than when interacting with birds they already knew. Over time, however, many of the stranger pairs began sharing space more comfortably and eventually perched together, touched beaks or groomed each other. A few pairs progressed even further, sharing food or mating.

A Pattern Seen in Other Social Species

The results mirrored a 2020 study of vampire bats showing that newcomers also test the waters, slowly progressing from grooming relationships to more substantial food-sharing partnerships with trusted companions.

"What's really fascinating about testing the waters is how intuitive it feels," O'Connell said.

She added that she could relate personally. "I started observing the parakeets shortly before I moved to Cincinnati to start graduate school," she said. "I was excited but also a little nervous about making new friends. At the same time, I was literally watching the parakeets make new friends themselves, although some did better than others. I started realizing there may be something I could learn from the parakeets."
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Scientists may have found the planet that made the Moon | ScienceDaily
    	Reconstructing Theia's makeup: A new study in Science identifies the most likely chemical composition of Theia, the ancient planetary body that collided with early Earth.
    	Clues to its birthplace: Theia's reconstructed composition points to an origin in the inner Solar System and suggests it formed even closer to the Sun than Earth.
    	Moon rocks as evidence: Scientists analyzed lunar samples returned by the Apollo missions, using their precise iron isotope ratios for the first time to trace Theia's origins.

About 4.5 billion years ago, a dramatic event transformed the young Earth when a large protoplanet known as Theia struck our planet. Scientists still cannot fully reconstruct the sequence of the impact or what followed, but the consequences are clear. The collision altered Earth's size, structure, and orbit, and it ultimately led to the creation of the Moon, which has remained our constant companion in space ever since.

This raises several important questions. What kind of object collided with Earth so violently? How massive was Theia, what was it composed of, and from what region of the Solar System did it originate? These questions remain challenging because Theia did not survive the encounter. Even so, chemical clues linked to its existence persist within the modern Earth and Moon. A new study published on November 20, 2025, in Science and conducted by researchers from the Max Planck Institute for Solar System Research (MPS) and the University of Chicago uses these clues to reconstruct Theia's likely composition and identify where it may have formed.
"The composition of a body archives its entire history of formation, including its place of origin." Thorsten Kleine, Director at MPS and co-author of the new study

Isotopes as Records of a Body's Ancient Origins

The proportions of certain metal isotopes provide valuable insight into a body's past. Isotopes are different versions of the same element that vary only in the number of neutrons in the nucleus and therefore in their mass. In the early Solar System, these isotopes were not distributed evenly. Materials near the Sun contained slightly different isotope ratios than those formed farther out. As a result, a body's isotopic makeup preserves information about the original region where its building materials formed.

Tracking Theia's Signature in Earth and Lunar Rocks

In the new study, scientists measured iron isotope ratios in rocks from Earth and the Moon with a level of precision not achieved before. They analyzed 15 samples from Earth and six lunar samples returned by the Apollo missions. The findings were consistent with previous work on chromium, calcium, titanium, and zirconium isotopes: Earth and Moon show no measurable differences in these ratios.




This close match, however, does not directly reveal what Theia was like. Multiple collision models could still produce the same final outcome. In some scenarios, the Moon forms mostly from Theia's material. In others, the early Earth contributes most of the material, or the two bodies mix so thoroughly that their individual signatures cannot be separated.

Reconstructing a Lost Planet from Chemical Evidence

To learn more about Theia, the team treated the Earth-Moon system like a puzzle that could be solved backward. By considering the identical isotopic signatures found in both bodies, they tested combinations of possible Theia compositions, sizes, and early Earth properties that could have produced the final state we observe today.

Their analysis included iron, chromium, molybdenum, and zirconium isotopes. Each element provides information about a different stage in planetary development.

Long before the collision with Theia, the early Earth experienced an internal differentiation process. As Earth's metallic core formed, elements such as iron and molybdenum migrated inward and became concentrated there, leaving the mantle with much lower amounts. The iron now found in Earth's mantle must therefore have arrived after the core formed, possibly delivered by Theia. Elements like zirconium, which remained in the mantle, record the full history of the planet's formation.

Meteorites as Clues to Theia's Birthplace

When the researchers compared all mathematically possible combinations of Theia and early Earth compositions, they found that some outcomes were highly improbable.



"The most convincing scenario is that most of the building blocks of Earth and Theia originated in the inner Solar System. Earth and Theia are likely to have been neighbors." Timo Hopp, MPS scientist and lead author of the new study

The early Earth's makeup can be explained mostly as a mix of known meteorite types. Theia is different. Meteorites originate from specific regions of the Solar System and act as reference points for the materials available during planet formation. In the case of Theia, the data suggest that its composition cannot be fully matched to known meteorite groups. Instead, the results indicate that some of Theia's building material came from even closer to the Sun than Earth's own source region. According to the team's calculations, Theia most likely formed interior to Earth's orbit before the two bodies eventually collided.
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Scientists capture stunning real-time images of DNA damage and repair | ScienceDaily
Cancer biology, drug safety studies and aging research may all benefit from a fluorescent sensor created at Utrecht University. The new technology gives scientists the ability to watch DNA damage and repair unfold inside living cells in real time. This development, described in Nature Communications, enables types of experiments that were not previously possible.


						
DNA in our cells faces continual harm from sunlight, chemicals, radiation and even the normal processes that keep the body functioning. Most of this damage is corrected very quickly. When these repairs fail, the resulting errors can play a role in aging, cancer and several other diseases.

For years, researchers struggled to directly observe these repair events as they occurred. Many traditional approaches required killing and preserving cells at different time points, producing only isolated snapshots instead of a continuous view.

A New DNA Damage Sensor for Living Cells

Scientists at Utrecht University have now introduced a sensor that changes this situation. Their tool allows researchers to watch damage appear and fade inside living cells and also inside living organisms. According to the study published in Nature Communications, this capability opens the way to experiments that were previously out of reach.

Lead researcher Tuncay Baubec describes the approach as a method for looking inside a cell "without disrupting the cell." He notes that common tools such as antibodies and nanobodies often bind too tightly to DNA, which can interfere with the cell's own repair systems.

"Our sensor is different," he says. "It's built from parts taken from a natural protein that the cell already uses. It goes on and off the damage site by itself, so what we see is the genuine behavior of the cell."

How the Fluorescent Sensor Works




The system relies on a fluorescent tag attached to a small domain taken from one of the cell's own proteins. This domain briefly recognizes a marker that appears only on damaged DNA. Because the interaction is gentle and reversible, the sensor highlights the affected region while leaving the cell's repair work untouched.

Biologist Richard Cardoso Da Silva, who helped design and evaluate the tool, recalls the moment he recognized its potential. "I was testing some drugs and saw the sensor lighting up exactly where commercial antibodies did," he says. "That was the moment I thought: this is going to work."

A Continuous View of DNA Repair

The contrast with older methods is striking. Instead of running many separate experiments to capture different moments, researchers can now watch the entire repair sequence as a single continuous movie. They can track when the damage appears, observe how rapidly repair proteins arrive and see when the cell resolves the issue. "You get more data, higher resolution and, importantly, a more realistic picture of what actually happens inside a living cell," says Cardoso Da Silva.

The research team also tested the sensor outside the lab dish. Collaborators at Utrecht University used the tool in the worm C. elegans, a widely used model organism. The sensor performed equally well and revealed programmed DNA breaks that occur during the worm's development. For Baubec, this demonstration was essential. "It showed that the tool is not only for cells in the lab. It can be used as well in real living organisms."

The potential applications extend beyond watching repair occur. The sensor's protein domain can be connected to other molecular components, allowing scientists to map the locations of DNA damage across the genome or determine which proteins gather around a damaged region. Researchers can also reposition damaged DNA inside the nucleus to test how its location influences repair. "Depending on your creativity and your question, you can use this tool in many ways," says Cardoso Da Silva.




Better Tools for Medical and Drug Research

Although the sensor is not a treatment, it could significantly improve medical research. Many cancer therapies work by inflicting deliberate DNA damage on tumor cells, and early drug development often requires precise measurements of how much damage a compound creates.

"Right now, clinical researchers often use antibodies to assess this," Baubec says. "Our tool could make these tests cheaper, faster and more accurate." The team also sees potential uses in clinical settings, such as studying natural aging or detecting exposure to radiation or other mutagenic factors.

The innovation is already attracting interest. Several laboratories contacted the team before publication, eager to use the sensor in their own repair studies. To support this demand, the researchers have made the tool available without restrictions. Baubec notes, "Everything is online. Scientists can use it immediately."
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Solar Superstorm Gannon crushed Earth's plasmasphere to a record low | ScienceDaily
A geomagnetic superstorm is one of the most extreme forms of space weather, created when the Sun sends enormous bursts of energy and charged particles toward Earth. These powerful events rarely occur, typically appearing only once every 20-25 years. On May 10-11, 2024, Earth was hit by the strongest event of this kind in more than two decades, known as the Gannon storm or Mother's Day storm.


						
A research effort led by Dr. Atsuki Shinbori of Nagoya University's Institute for Space-Earth Environmental Research gathered direct observations during the storm and produced the first detailed view of how such an event squeezes Earth's plasmasphere (a protective region of charged particles surrounding the planet). The results, published in Earth, Planets and Space, show how both the plasmasphere and the ionosphere respond during intense solar disturbances and offer insight that can improve predictions of satellite disruptions, GPS problems, and communication issues caused by extreme space weather.

Arase Satellite Captures a Rare Plasmasphere Collapse

Launched by the Japan Aerospace Exploration Agency (JAXA) in 2016, the Arase satellite travels through Earth's plasmasphere and measures plasma waves and magnetic fields. During the May 2024 superstorm, it happened to be in an ideal position to record the severe compression of the plasmasphere and the long, slow recovery that followed. This marked the first time scientists had continuous, direct data showing the plasmasphere contracting to such a low altitude during a superstorm.

"We tracked changes in the plasmasphere using the Arase satellite and used ground-based GPS receivers to monitor the ionosphere -- the source of charged particles that refill the plasmasphere. Monitoring both layers showed us how dramatically the plasmasphere contracted and why recovery took so long," Dr. Shinbori explained.

Superstorm Pushes Plasmasphere to Record-Low Altitudes

The plasmasphere works with Earth's magnetic field to help block harmful charged particles from the Sun and deep space, offering natural protection for satellites and other technology. Under normal conditions, this region stretches far from Earth, but the May storm forced its outer edge inward from about 44,000 km above the surface to only 9,600 km.




The storm formed after several major eruptions on the Sun released billions of tons of charged particles toward Earth. Within just nine hours, the plasmasphere was compressed to roughly one-fifth of its usual size. Its recovery was unusually slow, requiring more than four days to refill, which is the longest recovery time recorded since Arase began monitoring the region in 2017.

"We found that the storm first caused intense heating near the poles, but later this led to a big drop in charged particles across the ionosphere, which slowed recovery. This prolonged disruption can affect GPS accuracy, interfere with satellite operations, and complicate space weather forecasting," Dr. Shinbori noted.

Superstorm Pushes Auroras Farther Toward the Equator

During the peak of the storm, the Sun's activity compressed Earth's magnetic field so strongly that charged particles were able to travel much farther along magnetic field lines toward the equator. As a result, vivid auroras appeared in places that rarely experience them.

Auroras normally occur near the poles because Earth's magnetic field channels solar particles into the atmosphere there. This storm was powerful enough to shift the auroral zone far beyond its usual location near the Arctic and Antarctic circles, producing displays in mid-latitude regions such as Japan, Mexico, and southern Europe -- areas where auroras are seldom seen. Stronger geomagnetic storms allow the lights to reach increasingly equatorial regions.

Negative Storms Slow the Plasmasphere's Return to Normal

About an hour after the superstorm arrived, charged particles surged through Earth's upper atmosphere at high latitudes and flowed toward the polar cap. As the storm weakened, the plasmasphere began to replenish with particles supplied by the ionosphere.




This refill process usually takes only a day or two, but in this case the recovery stretched out to four days because of a phenomenon known as a negative storm. In a negative storm, particle levels in the ionosphere drop sharply over large areas when intense heating alters atmospheric chemistry. This reduces oxygen ions that help create hydrogen particles needed to restore the plasmasphere. Negative storms are invisible and can only be detected using satellites.

"The negative storm slowed recovery by altering atmospheric chemistry and cutting off the supply of particles to the plasmasphere. This link between negative storms and delayed recovery had never been clearly observed before," Dr. Shinbori said.

Why These Findings Matter for Space Weather and Technology

These results provide a clearer understanding of how the plasmasphere changes during a severe solar storm and how energy moves through this region of space. Several satellites experienced electrical problems or stopped transmitting data during the event, GPS signals became less accurate, and radio communications were disrupted. Knowing how long Earth's plasma layer takes to recover from such disturbances is essential for predicting future space weather and for protecting the technology that relies on stable conditions in near-Earth space.
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Scientists reveal how baby turtles navigate thousands of miles with a hidden magnetic sense | ScienceDaily
Loggerhead turtles are equipped with two different abilities for sensing the Earth's magnetic field, yet scientists had not determined which one they rely on to interpret the magnetic map they inherit at birth. New findings from researchers at the University of North Carolina at Chapel Hill, published in Journal of Experimental Biology, show that hatchlings use their ability to feel magnetic forces to determine their position along their long migration routes.


						
As soon as they leave the beach where they hatch, young loggerheads begin journeys that span thousands of kilometers and can continue for decades. Even at this early stage of life, they are not traveling blindly. Hatchlings come equipped with a magnetic compass that helps them maintain direction, and a magnetic map that provides location information essential for successful navigation.

Two Ways Animals Detect Earth's Magnetism

Scientists understand that animals can sense magnetic fields in two general ways. One possibility involves light-sensitive molecules that respond to magnetic conditions and could allow the animal to see magnetic patterns. The other involves small magnetite crystals within the body that shift in response to magnetic forces, which would allow the animal to feel the field. Until recently, it remained unclear which of these two systems allows loggerhead hatchlings to determine where they are in the vast ocean, and the research team set out to investigate.

Earlier work by Kayla Goforth, Catherine Lohmann, Ken Lohmann and their colleagues showed that hatchling loggerheads can learn to associate a specific magnetic field with the arrival of food. Instead of producing a reflex like Pavlov's dogs, the turtles respond with an energetic "dance." They raise part of their bodies above the water, open their mouths and move their front flippers in an excited pattern.

By feeding the hatchlings while placing them in a particular magnetic field, the researchers trained them to perform this dance whenever they later encountered that same magnetic signature.

Using Magnetic Pulses to Test Turtle Senses

"They are very food motivated and eager to dance when they think there is a possibility of being fed," says Alayna Mackiewicz of the University of North Carolina at Chapel Hill.




The research team realized that this trained behavior could help determine which magnetic sense the turtles were using. They exposed the hatchlings to a strong magnetic pulse, which temporarily interfered with the turtles' ability to feel magnetic forces. If the turtles stopped dancing afterward, it would indicate that they normally use a touch-based magnetic sense. If they continued dancing, it would suggest they rely on a different type of magnetic detection.

Training the turtles required patience. "It's really fun but takes up quite a bit of time," says Mackiewicz, who, along with Dana Lim (University of North Carolina at Chapel Hill), spent 2 months feeding 8 newly hatched loggerheads while exposing them to the magnetic field found around the Turks and Caicos islands. This ensured the turtles would learn to dance when they later encountered that same field. They also trained another group of hatchlings to recognise the magnetic field near Haiti.

Each turtle was then placed in a large metal coil that emitted a strong magnetic pulse designed to temporarily disrupt its ability to feel magnetic forces. Afterward, the researchers moved the hatchlings into the magnetic field they had been trained to recognize to see whether they would dance.

Evidence That Hatchlings Rely on Magnetic Touch

After exposure to the pulse, the hatchlings danced less often, providing evidence that they use a feel-based magnetic sense to determine their location on their inherited map rather than relying on vision.

The researchers note that hatchlings may use additional cues to understand where they are in the ocean, but the ability to feel the Earth's magnetic field clearly plays a central role.

The young turtles are also known to use another magnetic sense that may allow them to see magnetic fields, which helps them determine direction. Taken together, the two abilities complement each other and help hatchlings understand both where they are and which way they should travel during their remarkable migration.
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Scholars say most of what we believe about Vikings is wrong | ScienceDaily
According to scholars of Scandinavian studies, many widely held beliefs about Vikings and Old Norse paganism cannot be confirmed through modern scientific methods. "They are based essentially on reports written by Christian scholars in the High Middle Ages well over a century later, since, besides brief runic inscriptions, no written texts from the original period have been preserved," explains Scandinavian scholar Roland Scheel from the Cluster of Excellence "Religion and Politics" at the University of Munster.
Scheel notes that people today often picture the Viking Age, which is generally defined as spanning the 8th to the 11th century, in very specific ways shaped by films, series, video games and museum presentations. Popular images, such as the fearless adventurer, powerful fighter and skilled seafarer, have become familiar. Yet Scheel stresses that the historical record is far less straightforward. He adds that important narratives used to explain paganism, including in museums and the media, frequently overlook that the surviving texts represent "memorialized history" only.
How Vikings Became Symbols of a Positive Past
Scheel points out that the term "Viking" now carries mostly positive associations. "Pre-Christian Scandinavian society is credited, for example, with a special warrior culture, an exceptionally good position for women compared to the Middle Ages, and freedom from religious constraints." This favorable view of Scandinavian paganism continues to influence identity formation today. "One example are neo-pagan groups, a religious and cultural current based on pre-Christian paganism whose followers see themselves as living Scandinavian paganism -- often in contrast to monotheistic religions such as Christianity."
Scheel notes that this modern interpretation rarely acknowledges aspects such as the violence of Viking raids. This idealized view is also far more sympathetic than modern perceptions of other medieval events, including the Crusades, which are now linked with coercion and brutality. "Ideas about the Vikings can be seen in pop culture, advertising and even politically motivated projects. One example is the Council of Europe's Viking Cultural Route, which includes numerous historical sites and presents the 'Viking heritage' as a unifying element of European identity."
"Richard Wagner's Character Valkyrie Is Also a Stereotype"
Scandinavian studies scholars Roland Scheel and Simon Hauke are examining at the Cluster of Excellence how the medieval roots of the 'pagan North' shaped later interpretations and how these ideas have evolved over time. They emphasize that concepts of Scandinavian paganism have been handed down for centuries and repeatedly reshaped by different authors and cultural movements.
Their examples span prominent works such as the 13th-century "Edda" by Icelandic scholar Snorri Sturluson, which recounts stories of gods and heroes, to Jacob Grimm, who relied heavily on medieval Scandinavian texts, and to Reich Chancellor Otto von Bismarck (1815-1898), who referenced the "Edda" in his speeches to the Reichstag. "What is true for all periods is that studying how people imagined Scandinavian paganism in their particular time and how they sought to convey this image to others -- this speaks volumes about their goals and mindsets. Our research allows us to peek behind the scenes of our own knowledge -- or of what we think we know."
Political Uses of Norse Mythology
Scheel adds that the image of the 'pagan North' has been used for political purposes at several points in history. "The clearest negative example is how the Volk movement and the National Socialists exploited Norse mythology, misusing medieval written sources to underpin their racial ideology." Although some connections to right-wing extremism persist, Scheel notes that today the reception of Norse mythology is far more varied and reflects a broad spectrum of interests. The same is true for neo-pagan groups, which represent a diverse field.
Valkyries in Opera, Pop Culture and Original Sources
Ideas from Norse mythology have also inspired major works of art and literature. "One further example is Richard Wagner's opera 'The Ring of the Nibelung'," explains Simon Hauke. "Many of the ideas we have today about Norse mythology come from this opera's premiere, including the figure of the Valkyrie, whom Wagner clothed as a decidedly feminine warrior. Wagner's image of the Valkyrie is often adopted today, for example on album covers of metal bands and Yu-Gi-Oh! Cards." Hauke notes that this portrayal departs significantly from the diversity of roles described in Old Norse sources.
"Valkyries assume very different roles in Old Norse sources. Besides selecting the fallen in battle and transporting them to Valhalla, and playing the role of lover to a human hero, they also serve as barmaids in the afterlife. In the textual sources, Valkyries often intervene in human battles, but it is unclear what exactly their role was in the original mythology and whether they were seen as warriors -- the only thing that is certain today is that this was just one of many facets of a character whom later interpretations reduced to her femininity and warriorhood."
Exploring Paganism's Role in European Identity
Roland Scheel and Simon Hauke's research project is entitled "Paganisations: Memorialised paganism as an element of Scandinavian and European identities." The conference "Imagining Nordic Paganism: Cultural Memories and Scholarly Thought Since the Middle Ages" focuses on the long history of how Scandinavian paganism has been interpreted. "We cover a broad range of topics, such as the relationship between gender and paganism, the spatial dimension of its reception, and not least the identity-giving recourse to paganism in historiography and the history of Scandinavian studies. This reveals the great temporal depth of the reception of Scandinavian paganism from the first sources in the Middle Ages to research and literature today," says Scheel. The conference will feature talks by international experts from Scandinavian studies and related fields, including scholar of Scandinavian studies Johanna Katrin Fridriksdottir (Oslo), runologist Alessia Bauer (Paris), scholar of Scandinavian studies Jonas Wellendorf (Berkeley), and scholar of Islamic studies Philip Bockholt from the Cluster of Excellence.
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The surprising reason bees replace their queens | ScienceDaily
What sounds like the storyline of a medieval palace drama often plays out in real-life honey bee colonies. A once-strong ruler weakens, her supporters turn against her, and a dramatic change in leadership follows. For bees, these events are not rare. These internal takeovers carry both risks and benefits for colonies and for the agricultural systems that rely on them.


						
This replacement process, known as supersedure, begins when thousands of worker bees sense that their queen is no longer producing enough eggs. Acting together, they begin raising a new queen to take her place. While this mechanism helps wild colonies adjust to shifting conditions, it can create complications in managed hives. Interruptions in egg laying, declining colony strength and reduced pollination or honey output often follow.

What Triggers a Queen's Downfall

Researchers at the University of British Columbia have now uncovered a key reason behind these coordinated overthrows and how they unfold so precisely.

In work recently published in PNAS, the team reports that common viruses can cause a queen's ovaries to shrink. This reduces her ability to lay eggs and also lowers her production of methyl oleate, a pheromone that normally signals to workers that she is healthy. When levels of methyl oleate fall, workers detect the change and begin preparing to replace her.

"A healthy queen can lay as many as 850 to 3,200 eggs per day, which is more than her whole body weight," said senior author Dr. Leonard Foster, a professor of biochemistry and molecular biology at UBC's Faculty of Medicine and Michael Smith Laboratories. "But in our experiments, virus-infected queens laid fewer eggs and produced less methyl oleate. That pheromone reduction seems to be the signal to workers that a queen is no longer fit to continue."

Why Queen Health Matters for Global Food Security

Bees are responsible for pollinating roughly one-third of the crops grown around the world, making their health critical for food systems, food security and communities everywhere.




For years, beekeepers have noted increasing issues with queen failure and early supersedure. Recent surveys identify "poor queens" as the most common explanation for overwintering losses. The new findings point to viral infections as a major contributor to these failures, disrupting the pheromone-based communication that keeps colonies functioning smoothly.

A Potential Tool for Beekeepers

The research also offers a promising option for beekeepers looking to stabilize their hives. In initial field trials, colonies that received synthetic pheromone blends containing methyl oleate were far less likely to begin rearing replacement queens than colonies given blends without it.

"That could be a big deal for beekeepers," said Dr. Foster. "Supersedure can be disruptive and costly, but supplementing colonies with methyl oleate could help stabilize hives during periods when continuous productivity is most important."

These results suggest new management strategies that could be particularly valuable during peak pollination or honey production, when losing a queen can severely affect a colony.

Viruses, Varroa Mites and Hidden Threats to the Queen

"Our research really emphasizes how virus infections in queens can be a major problem for beekeepers," said first author Dr. Alison McAfee, a research associate at UBC's Michael Smith Laboratories and North Carolina State University. "Previous studies showed that failing queens were heavily infected with viruses, and now we know that those infections can lead to supersedure, which is risky for the colony and expensive for beekeepers to manage."




The study also underscores the role of varroa mites, parasitic pests that spread many of the viruses tied to queen failure. Their impact highlights the importance of maintaining healthy, parasite-free colonies.

Queen infections have not received the attention they deserve, Dr. McAfee noted, and she hopes these findings help change that understanding.

"Keeping the queen healthy is one more reason why it is so critical to think ahead and keep varroa levels under control," Dr. McAfee added. "There is currently no treatment for viruses in honey bee colonies, but now that we better understand their impact, we can change the way we manage varroa to give the queen a better chance."
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AI detects a secret lion roar no one knew existed | ScienceDaily
A recent investigation has revealed that African lions use two separate kinds of roars, not just one. This finding is expected to play an important role in improving how conservation groups track and study these big cats.


						
Researchers at the University of Exeter uncovered a previously unrecognized "intermediary roar" that appears alongside the well-known full-throated version. The study, published in Ecology and Evolution, is the first to apply artificial intelligence to automatically sort lion roars into different types. The system reached a 95.4 per cent accuracy rate and greatly reduced the influence of human interpretation, allowing for more consistent identification of individual lions.

Lead author Jonathan Growcott of the University of Exeter said: "Lion roars are not just iconic -- they are unique signatures that can be used to estimate population sizes and monitor individual animals. Until now, identifying these roars relied heavily on expert judgment, introducing potential human bias. Our new approach using AI promises more accurate and less subjective monitoring, which is crucial for conservationists working to protect dwindling lion populations."

Lion Numbers Continue to Fall

The International Union for Conservation of Nature red list categorizes lions as vulnerable to extinction. Current estimates suggest Africa holds only 20,000 to 25,000 wild lions, and this population has dropped by about half over the last quarter century.

The new study concludes that a lion's roaring sequence includes both the established full-throated roar and the intermediary version, overturning the long-standing assumption that only one roar type existed. Similar developments have been reported in research on other large carnivores, including spotted hyaenas, and reinforce the expanding value of bioacoustics in ecological science.

AI Improves Monitoring Accuracy

By applying machine learning to classify full-throated roars, the research team advanced the ability to distinguish individual lions. The automated, data-focused method also streamlines passive acoustic monitoring, offering a more dependable and accessible option than common techniques such as spoor surveys or camera trapping.




Jonathan Growcott added: "We believe there needs to be a paradigm shift in wildlife monitoring and a large-scale change to using passive acoustic techniques. As bioacoustics improve, they'll be vital for the effective conservation of lions and other threatened species."

Broad Collaboration Supports New Findings

The project was carried out by the University of Exeter in partnership with the Wildlife Conservation Unit at the University of Oxford, Lion Landscapes, Frankfurt Zoological Society, TAWIRI (Tanzania Wildlife Institute for Research) and TANAPA (Tanzania National Parks Authority). Computer scientists from Exeter and Oxford also contributed to the work.

Funding came from the Lion Recovery Fund, WWF Germany, the Darwin Initiative, and the UKRI AI Centre for Doctoral Training in Environmental Intelligence.
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Fossils reveal a massive shark that ruled Australia in dinosaur times | ScienceDaily
Around 115 million years ago, the waters north of Australia supported a massive shark that can be viewed as an early relative of the creatures made famous by "Jaws." Newly examined fossils show that modern sharks began developing extremely large body sizes far earlier in their evolutionary timeline than scientists once thought. These remains indicate that enormous sharks shared the top of the food chain with giant marine reptiles during the Age of Dinosaurs. The research introduces a broad, interdisciplinary effort to track how shark size changed through deep time.


						
Modern sharks trace their roots back more than 400 million years, yet the branches that eventually produced today's species originated during the Age of Dinosaurs. The oldest fossils representing these modern lineages date to about 135 million years ago. These early sharks, known as lamniforms, were small and may have measured only around 1 m (~3 feet) in length. Over millions of years they evolved into much larger forms, including the enormous 'Megalodon', which may have exceeded 17 m (56 feet), and the modern Great White shark, an apex-predator that reaches about 6 m (20 feet).

Why Shark Fossils Are Mostly Teeth

Because sharks possess skeletons made of cartilage, their bodies rarely fossilize. As a result, most of what survives are their teeth, which are shed continuously and accumulate on ancient sea floors. These teeth commonly appear in sedimentary rocks alongside the bones and teeth of fishes and the giant marine reptiles that dominated many prehistoric ocean ecosystems.

The rocky shores near today's city of Darwin in northern Australia were once part of the mud-covered floor of the Tethys ocean, a vast body of water that extended from Gondwana (now Australia) to the island chains of Laurasia (now Europe). Numerous remains of ancient marine life have been uncovered here, including plesiosaurs (long-necked marine reptile resembling the popular image of the Loch Ness monster), ichthyosaurs ('fish-lizards'), and large bony fish. Among the most remarkable discoveries are several huge vertebrae that indicate the presence of a very large lamniform shark.

Revealing the Early Giant: Cardabiodontid Characteristics

Five vertebrae have been recovered, each partly mineralized, which helped preserve them. Their structure is almost identical to that of today's Great White shark. However, while adult Great Whites have vertebrae about 8 cm wide, the vertebrae from the Darwin shark exceed 12 cm in diameter. Their features clearly link them to a cardabiodontid, a group of giant predatory sharks that inhabited the oceans around 100 million years ago. The Darwin specimen is especially notable because it is roughly 15 million years older than other known cardabiodontids and had already reached the extremely large size typical of the group.

To determine the body size of this early modern shark mega-predator, a team of researchers from multiple fields collaborated on a detailed analysis. The group included paleontologists and specialists in tomography from the U.S.A. Sweden, and Australia, as well as ichthyologists from South Africa and the U.S.A.

The findings appear in the Nature portfolio journal Communications Biology. Fossils of ancient sharks from the Age of Dinosaurs can be viewed by the public at the Swedish Museum of Natural History.
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Rapid fault healing could rewrite earthquake physics | ScienceDaily
Earthquake faults located deep within the planet can reconnect after a seismic disturbance, according to new research from the University of California, Davis. The study, published Nov. 19 in Science Advances and supported by National Science Foundation grants, introduces a new factor that could reshape how scientists interpret fault behavior linked to major earthquakes.


						
"We discovered that deep faults can heal themselves within hours," said Amanda Thomas, professor of earth and planetary sciences at UC Davis and corresponding author on the paper. "This prompts us to reevaluate fault rheological behavior, and if we have been neglecting something very important."

Slow Slip Events and Shifting Stress

Thomas, UC Davis colleague Professor James Watkins and their team investigated slow slip events, or SSEs, which resemble extremely slow earthquakes.

Regular earthquakes happen when stresses that accumulate as tectonic plates grind together over centuries or millennia are suddenly released, creating intense shaking that lasts only seconds.

Around 2002, Thomas said, researchers identified a different kind of seismic activity. In a slow slip event, stresses that build for months to years are relieved in movements of only a few centimeters that occur gradually over days, weeks or months.

Repeating Slip in the Cascadia Subduction Zone

To better understand these deep events, the team examined seismic data from the Cascadia Subduction Zone in the Pacific Northwest, where the Juan de Fuca plate is sliding beneath the North American plate. Slow slip events here do not behave like typical earthquakes. The same fault segment can slip again within hours or days, which indicates the fault has partially regained strength and that stress has returned very quickly.




Thomas noted that even small tidal forces reveal how rapidly stress can rebuild. The gravitational pull of the Sun and Moon affects the Earth's crust just as it influences ocean tides. In addition, the shifting weight of seawater also applies pressure to the rocks below.

The remaining question is how the fault manages to recover so quickly.

High-Pressure Experiments Reveal Rapid Healing

Watkins, a geochemist who specializes in the behavior of minerals at high temperature and pressure, used laboratory equipment capable of simulating the conditions found deep in the crust or beneath a volcano.

To recreate the aftermath of a slow slip event, Watkins and Thomas packed powdered quartz into a silver cylinder, sealed it, and placed it under 1 Gigapascal of pressure (10,000 times atmospheric pressure) at 500 degrees Celsius.

"We're simulating what happens in the aftermath of a slow slip event," Watkins said. "We cook it and look at it."

The researchers measured the speed of soundwaves traveling through the treated quartz, then opened the cylinders and examined the samples using electron microscopy.




They found that the mineral grains had welded back together during compression.

"It's like quick set fault glue," Thomas said. "It's really fast and you can get significant strength recovery."

Cohesion May Play a Larger Role Than Expected

This ability of faults to regain strength, known as cohesion, may be significant in other tectonic environments as well, including shallower systems and regions responsible for large earthquakes.

"Cohesion is neglected in most models," Thomas said. "Under certain conditions, cohesion may be more important than we thought."

Thomas and Watkins recently received a new National Science Foundation grant to expand their investigation of cohesion in earthquake faults.

"It links events on the microscopic scale to major thrust earthquakes on a scale of hundreds of kilometers," Watkins said.

Additional contributors to the study include Nicholas Beeler, U.S. Geological Survey; Melodie French, Rice University; Whitney Behr, ETH Zurich, Switzerland and Mark Reed, University of Oregon.
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Why did ancient people build massive, mysterious mounds in Louisiana? | ScienceDaily
About 3,500 years ago, hunter-gatherer communities began shaping enormous earthen mounds along the Mississippi River at Poverty Point, a UNESCO World Heritage Site in northeast Louisiana. Tristram "T.R." Kidder, the Edward S. and Tedi Macias Professor of anthropology, describes the scale of the undertaking this way: "Conservatively, they moved 140,000 dump truck loads of dirt, all without horses or wheels. It was incredibly hard work. The big question is why? What was their motivation?"


						
Kidder and his team in Arts & Sciences at Washington University in St. Louis returned to Poverty Point and several nearby locations to collect new radiocarbon dates and reevaluate the archaeological evidence. Their recent work is leading them toward ideas that differ from long-held interpretations of how these early communities functioned.

Kidder detailed these findings in two new articles published in Southeastern Archaeology, co-authored with graduate student Olivia Baumgartel and Seth Grooms, a 2023 WashU PhD now at Appalachian State University.

Evidence of Long-Distance Networks

Poverty Point is widely known for its massive mounds, which remain easily visible today. Smaller artifacts uncovered at the site also tell an extraordinary story. Archaeologists have recovered thousands of clay-fired cooking balls and materials brought from faraway regions, such as quartz crystal from Arkansas, soapstone from the Atlanta area, and copper ornaments originating near the Great Lakes. "These people were trading and traveling over long distances," Kidder said.

For many years, scholars believed that constructing Poverty Point required a strictly organized, hierarchical society working across generations. Because the younger Cahokia Mounds project (in what is now Illinois) was created under a chiefdom, researchers assumed the same structure existed at Poverty Point. Yet, as Kidder points out, the simplest explanation is not always the correct one.

A New Interpretation of Community Life

In their recent publication, Kidder and Grooms propose a different view of Poverty Point. They suggest it was not a permanent settlement run by leaders commanding laborers, but instead a large meeting place where people from across the Southeast and Midwest gathered periodically to trade, celebrate, collaborate, and participate in shared rituals.




These ideas expand on theories Kidder and his graduate students have been developing for years. Based on available evidence, they envision a community united by common purpose. As Baumgartel explained, "We believe these people were egalitarian hunter-gatherers, not subjects to some powerful chiefdom."

Kidder adds that the earthworks do not appear to honor elites. He believes the mounds represent a cooperative effort carried out over several years as people sought to influence a world filled with uncertainty. "When these earthworks were being constructed, the Southeast was prone to severe weather and massive floods," he said. "We believe the inhabitants of Poverty Point built the mounds, performed rituals and left behind valuable objects as a sacrifice and spiritual offering."

A Ritual Landscape Without Permanent Settlement

Kidder and Grooms emphasize that archaeologists have never found burials or evidence of long-term houses at Poverty Point. "We would expect to see those things if this were a permanent village," Kidder said. "The old paradigm that people lived at Poverty Point continuously for centuries has been crumbling, and we needed a new framework."

Although spiritual intentions do not leave physical traces like pottery or tools, Kidder and Grooms have compelling reasons to believe the site held deep religious meaning. "I've spent many years talking with people of Native American ancestry," Kidder said, noting that Grooms is a member of the Lumbee tribe of North Carolina.

These conversations have reinforced the idea that the people who gathered at Poverty Point were guided by sacred motivations that do not align with modern expectations of material gain.




"As archaeologists, we have to leave ourselves open to different kinds of thinking," Kidder said. "The Western view is that they wouldn't travel all of that distance and do all of that work unless they were getting something of economic value out of it. We believe they felt a moral responsibility to repair a torn universe."

Independent Histories Across the Region

Poverty Point was not the only major gathering site in this part of the continent. WashU researchers are also examining Claiborne and Cedarland, two archaeological sites in western Mississippi that once held comparable collections of artifacts. Both sites have been heavily impacted by development and the removal of objects by private collectors. "It's a sad fact that in archaeology today, you're almost always trailing behind someone's bulldozer," Kidder said.

To avoid disturbing the sites further, the team relied on radiocarbon dating of clam shells and deer bones that were originally collected some 50 years ago. The results show that Cedarland was occupied around 500 years before Claiborne or Poverty Point, giving it a distinct timeline. As Baumgartel put it, "We've pulled these sites apart, given them independent histories, and have started to understand how artifacts from across the region ended up here."

New Excavations and Future Insights

This careful approach is continuing at Poverty Point. During May and June of this year, Kidder and Baumgartel reopened test pits first excavated in the 1970s. By applying modern radiocarbon dating and advanced microscopy techniques, they aim to uncover details that earlier researchers could not access.

"Olivia and I spent a lot of time moving tiny amounts of dirt, and it was hot and tiring," Kidder said. "It's incredible to think about the effort that the people of Poverty Point went through to build those earthworks. They continue to inspire me."
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The five great forests that keep North America's birds alive | ScienceDaily
Every spring, the familiar songs of Wood Thrushes and warblers drift back into parks and neighborhoods across eastern North America. Few people realize that these birds spend most of their lives much farther south, relying on the lush and often remote forests of Central America to survive the rest of the year.


						
A recent study from the Wildlife Conservation Society (WCS) and the Cornell Lab of Ornithology (Cornell Lab), published in Biological Conservation, shows that the Five Great Forests of Central America -- stretching from southern Mexico to northern Colombia -- are essential for many migratory bird species that connect the two continents.

Using detailed information on weekly bird distribution, made possible by millions of sightings submitted to the Cornell Lab's global eBird platform, researchers discovered that these forests collectively provide habitat for between one-tenth and nearly one-half of the global populations of 40 migratory species. Many of these birds are among the fastest declining in North America.

"What happens in Central America directly affects the birds we love in the United States and Canada," said Anna Lello-Smith, lead author and conservation scientist at WCS. "These forests aren't just tropical wilderness -- they're at the heart of migration, sustaining many of our birds for more than half the year. They provide the food and shelter that allow Wood Thrushes, Magnolia Warblers, and so many others to return north to fill our spring with song and color."

Key Findings Reveal High Bird Concentration

Among the study's most notable results:
    	More than one-third of the world's Kentucky Warblers and nearly one-quarter of all Wood Thrushes and Golden-winged Warblers spend the winter in these forests.
    	Over 40 percent of the global Cerulean Warbler population, a species that has declined by more than 70 percent since 1970, passes through these forests during spring migration.
    	The Selva Maya (spanning Mexico, Belize, and Guatemala) and the Moskitia (in Honduras and Nicaragua) are the most important forest regions for these species -- yet they are losing habitat rapidly, with a quarter of their area cleared in just 15 years, largely due to illegal cattle ranching.

Together, the Selva Maya, Moskitia, Indio Maiz-Tortuguero, La Amistad, and Darien form a continuous ecological corridor roughly the size of Virginia. This region shelters not only migratory songbirds but also jaguars, tapirs, and scarlet macaws. For birds migrating thousands of miles each year, these forests serve as essential resting and wintering grounds.




"Every fall, billions of birds pour south through the narrow land bridge of Central America," said Viviana Ruiz-Gutierrez, director of Conservation Science at the Cornell Lab of Ornithology and co-author of the study. "The density of migratory warblers, flycatchers, and vireos crowded into these five forests is astounding, and means that each hectare protected there safeguards a disproportionate number of birds."

Rapid Deforestation Threatens Critical Habitat

These forests are disappearing at an alarming pace. Illegal cattle ranching has already destroyed millions of acres. In the Moskitia alone, almost one-third of the forest has vanished in only 20 years.

"If we lose the last great forests of Central America -- and we are -- we lose the birds that define our eastern forests in North America," said Jeremy Radachowsky, Regional Director for WCS's Mesoamerica Program. "But by supporting rural communities, governments, and conservation partners on the ground, we can still turn the tide."

Across Central America, Indigenous and local communities are working to restore damaged lands, prevent forest fires, and revive traditional, bird-friendly livelihoods such as sustainable allspice and cacao production. They often face serious risks in doing so, yet these efforts remain essential for protecting remaining forest habitat.

"Imagine the possibility of linking with those efforts," said Ruiz-Gutierrez, "so that we can work together across the Americas to bring back our shared migratory birds."

Mapping How Birds Connect Regions Across the Americas




For years, international cooperation has been limited because scientists lacked clear information about how migratory birds connect different habitats and communities throughout the seasons. To support cross-border conservation, researchers used a framework developed by Partners in Flight and the Cornell Lab to map "stewardship connections" -- regions in North America where species dependent on the Five Great Forests gather to breed.

These findings show that the Five Great Forests are closely tied to forest regions in the Appalachians, the Mississippi Delta, the Great Lakes, New England, and the landscapes surrounding New York City. Researchers refer to these paired regions as "sister landscapes" because they are linked by the same bird species at different points in the annual cycle.

Protecting Forests to Protect Migratory Birds

In many ways, the Five Great Forests serve as tropical counterparts to North America's eastern forests. They shelter the same suite of forest-loving birds, including Scarlet Tanagers, Kentucky Warblers, Golden-winged Warblers, and Broad-winged Hawks, during the months when these species are far from their breeding territories. Safeguarding these wintering and stopover habitats is essential for ensuring that these birds continue to return north each spring.

"Every hectare we protect in Central America has ripple effects for birds and people across the hemisphere," said Lello-Smith. "The forests that sustain thrushes and warblers also support communities. If you love watching your birds come back each spring, we invite you to discover the tropical forests they call home for most of the year -- and help protect them."
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The mystery of volcanoes that don't explode finally has an answer | ScienceDaily
The force of a volcanic eruption is closely tied to how many gas bubbles appear within rising magma, as well as the timing of their formation. For many years, scientists believed that most bubbles developed only when magma ascended and the surrounding pressure fell. In deeper layers, high pressure keeps gases dissolved in the molten rock, but once that pressure decreases, these gases escape and create bubbles. As bubbles accumulate, the magma becomes more buoyant and rises faster, sometimes tearing apart and erupting explosively.


						
This idea is often compared to opening a bottle of champagne. When the bottle is sealed, the carbon dioxide stays mixed into the liquid because it is under pressure. Removing the cork reduces that pressure, allowing gas to separate into bubbles. These bubbles rise rapidly, carrying the liquid upward and producing a sudden spray.

However, this classic explanation does not account for certain volcanic behavior. Some volcanoes, including Mount St. Helens in Washington state and Quizapu in Chile, have occasionally released slow, gentle lava flows even when their magma was rich in gas and considered highly explosive. An international team of researchers that includes a scientist from ETH Zurich has now identified a new factor that helps explain this long-standing puzzle.

Shear Forces as a Second Bubble-Forming Mechanism

In a recent paper in Science, the researchers report that gas bubbles can also appear in rising magma due to shear forces, not only from pressure drops. When bubbles form deep inside a volcanic conduit and begin to grow, they can merge into larger pathways that act as escape channels. This early release of gas can allow magma to emerge quietly at the surface.

To visualize shear, imagine stirring a thick jar of honey. The honey closest to the spoon moves faster, while the honey touching the walls of the jar moves more slowly because of friction. Something comparable happens in a volcanic conduit: magma near the walls travels more slowly than magma in the center. This uneven motion effectively kneads the molten rock and helps generate bubbles.

"Our experiments showed that the movement in the magma due to shear forces is sufficient to form gas bubbles -- even without a drop in pressure," says Olivier Bachmann, Professor of Volcanology and Magmatic Petrology at ETH Zurich and one of the study's co-authors. According to the team, bubbles form most readily near conduit walls where shear is strongest. Once some bubbles form, they make it easier for additional bubbles to appear. "The more gas the magma contains, the less shear is needed for bubble formation and bubble growth," Bachmann explains.




Why Some Explosive Volcanoes Release Gentle Flows

The new findings show that even magma with relatively little dissolved gas can produce a powerful blast if shear produces a sudden surge of bubbles that pushes the magma upward rapidly.

On the other hand, shear can also create bubbles early in magma that already contains large quantities of gas. When these bubbles merge into wider channels, gas escapes before pressure can build. "We can therefore explain why some viscous magmas flow out gently instead of exploding, despite their high gas content -- a riddle that's been puzzling us for a long time," says Bachmann.

Mount St. Helens in 1980 illustrates this process. Although its magma held a high amount of gas and was capable of a major explosion, the eruption initially produced a slow-moving lava flow inside the cone. Strong shear in the rising magma generated extra bubbles, allowing early degassing. Only after a landslide opened the vent and triggered a rapid pressure drop did the volcano unleash its famous explosive phase. These results indicate that many volcanoes containing viscous magma may vent gas more effectively than previously assumed.

Laboratory Experiments Reveal How Shear Creates Bubbles

To explore how these internal processes develop, the research team designed a laboratory setup using a thick liquid similar to molten rock and infused it with carbon dioxide.




When the liquid was put into motion by shear, bubbles appeared suddenly once the force surpassed a specific threshold. Liquids with greater initial gas saturation needed even less shear to create more bubbles. The team also observed that existing bubbles encouraged the formation of additional bubbles nearby.

The scientists combined these experimental results with computer simulations of volcanic behavior. Their analysis showed that this bubble-forming effect is particularly active where viscous magma rubs against conduit walls and experiences strong shear.

Improving Volcano Forecasts With New Insights

Together, these findings provide an important new perspective on how active volcanoes behave internally and how eruptions begin. "In order to better predict the hazard potential of volcanoes, we need to update our volcano models and take shear forces in conduits into account," says Bachmann.

By incorporating shear-driven bubble formation into forecasting models, scientists may be able to evaluate eruption risks more accurately and understand why some volcanoes erupt violently while others release lava far more quietly.
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Scientists reveal kissing began millions of years before humans | ScienceDaily
A new investigation led by the University of Oxford reports that kissing may have originated in the shared ancestor of humans and other large apes roughly 21 million years ago. The research, published on November 19 in Evolution and Human Behavior, also indicates that Neanderthals likely practiced kissing.


						
Kissing is seen in many animal species, yet it poses an evolutionary puzzle: the act can spread disease and does not appear to directly boost survival or reproduction. Although kissing holds strong emotional and cultural meaning for many human groups, its evolutionary background has rarely been examined in detail.

Reconstructing Kissing on the Primate Family Tree

In this study, researchers conducted the first cross-species attempt to trace the origins of kissing using the evolutionary relationships among primates. Their results suggest that kissing has deep roots in large apes, emerging in their ancestor between 21.5 -- 16.9 million years ago. This behavior appears to have persisted through evolution and is still observed in most species within this group.

The team also concluded that Neanderthals, our extinct human relatives, likely kissed as well. This conclusion is supported by earlier research showing that humans and Neanderthals exchanged oral microbes (via saliva transfer) and interbred, implying that kissing was part of their interactions.

Dr. Matilda Brindle, lead author and evolutionary biologist at Oxford's Department of Biology, said: "This is the first time anyone has taken a broad evolutionary lens to examine kissing. Our findings add to a growing body of work highlighting the remarkable diversity of sexual behaviors exhibited by our primate cousins."

Defining and Identifying Kissing in Animals

To perform their analysis, the team first needed to define what counts as a kiss, since many mouth-to-mouth actions resemble the behavior without being the same thing. Because they were comparing species across a wide evolutionary range, the definition had to work universally. They defined kissing as non-aggressive, mouth-to-mouth contact that does not involve food transfer.




After settling on this definition, the researchers reviewed scientific literature to identify modern primates known to engage in kissing. Their focus was on monkeys and apes that evolved in Africa, Europe, and Asia, including chimpanzees, bonobos, and orangutans.

Modelling the Evolution of Kissing

The next stage involved a phylogenetic analysis in which kissing was coded as a trait and placed onto the primate family tree. Using a statistical method (called Bayesian modelling), the team simulated millions of possible evolutionary scenarios to estimate how likely it was that various ancestors also kissed. The model ran 10 million times to provide strong statistical confidence in the results.

Professor Stuart West, co-author and Professor of Evolutionary Biology at Oxford, said: "By integrating evolutionary biology with behavioral data, we're able to make informed inferences about traits that don't fossilize -- like kissing. This lets us study social behavior in both modern and extinct species."

Cultural Variation and Future Research

The researchers note that available data are still limited, especially beyond the large apes, but the project offers a foundation for future studies. It also gives primatologists a standardized way to report kissing behaviors in nonhuman animals.

"While kissing may seem like an ordinary or universal behavior, it is only documented in 46% of human cultures," said Catherine Talbot, co-author and Assistant Professor in the College of Psychology at Florida Institute of Technology. "The social norms and context vary widely across societies, raising the question of whether kissing is an evolved behavior or cultural invention. This is the first step in addressing that question."
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This engineered fungus cuts emissions and tastes like meat | ScienceDaily

"There is a popular demand for better and more sustainable protein for food," says corresponding author Xiao Liu of Jiangnan University in Wuxi, China. "We successfully made a fungus not only more nutritious but also more environmentally friendly by tweaking its genes."

Sustainable Protein and the Need for Alternatives

Animal agriculture accounts for about 14% of global greenhouse gas emissions. It also requires large amounts of land and fresh water, both of which are increasingly strained by climate change and human activity. Because of these challenges, microbial proteins found in yeast and fungi have gained attention as promising alternatives to meat.

Among the many mycoprotein sources studied so far, the fungus Fusarium venenatum has become a prominent choice because its natural flavor and texture closely mimic meat. It has already been approved for consumption in several regions, including the United Kingdom, China, and the United States.

Why Fusarium venenatum Needed Improvement

Even with its advantages, Fusarium venenatum has thick cell walls that limit how well humans can digest it. Producing it is also resource intensive. Growing even modest quantities of mycoprotein requires significant inputs, and the spores must be cultivated in large metal tanks filled with sugar-rich feedstock and added nutrients such as ammonium sulfate.




Liu and his colleagues wanted to determine whether CRISPR could make this fungus easier to digest and more efficient to grow while still avoiding the introduction of foreign DNA into the organism.

Key Gene Edits That Boost Efficiency

To explore this approach, the researchers removed two genes linked to the enzymes chitin synthase and pyruvate decarboxylase. Removing the chitin synthase gene resulted in a thinner cell wall, which made the internal protein more accessible for digestion. The deletion of the pyruvate decarboxylase gene fine-tuned the fungus's metabolism, reducing the amount of nutrients needed for protein production.

Their analyses revealed that the modified strain, named FCPD, used 44% less sugar to create the same amount of protein as the original strain and did so 88% more quickly.

"A lot of people thought growing mycoprotein was more sustainable, but no one had really considered how to reduce the environmental impact of the entire production process, especially when compared to other alternative protein products" says first author, Xiaohui Wu of Jiangnan University.

Life Cycle Footprint and Global Comparisons

The team then assessed the environmental footprint of FCPD across its entire life cycle, from laboratory spores to inactivated meat-like products, at an industrial scale. They modeled production in six countries with different energy systems, including Finland, which depends largely on renewable energy, and China, which relies more heavily on coal. In every scenario, FCPD produced lower environmental impacts than conventional Fusarium venenatum. Across its full life cycle, FCPD production reduced greenhouse gas emissions by up to 60%.




How FCPD Compares to Animal Protein

The researchers also compared the impacts of FCPD production to those associated with raising animals for food. Against chicken production in China, FCPD required 70% less land and lowered the potential for freshwater pollution by 78%.

"Gene-edited foods like this can meet growing food demands without the environmental costs of conventional farming," says Liu.

This work was supported by the Key Research and Development Program of China, the Jiangsu Basic Research Center for Synthetic Biology, the Natural Science Foundation of Jiangsu Province, and the Postgraduate Research & Practice Innovation Program of Jiangsu Province.
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New research uncovers hidden divide in West Coast killer whales | ScienceDaily
New findings show that the transient killer whales living along the West Coast between British Columbia and California are actually divided into two separate subpopulations known as inner and outer coast transients.


						
A study published in PLOS One used 16 years of information from more than 2,200 documented encounters to reevaluate long-standing ideas about these mammal-eating orcas. The results overturn earlier assumptions and point to a clear ecological split.

"I've been thinking about this possibility for 15 years," says first author Josh McInnes, who conducted the research as part of his masters at UBC's Institute for the Oceans and Fisheries (IOF). "Now our findings show the West Coast transients are two distinct groups, split along an east-west divide. They eat different things, hunt in different areas and very rarely spend time with each other."

Ecotypes and Global Context

Killer whales that frequent the West Coast fall into three recognized ecotypes: transients, residents and offshore. A fourth potential group, referred to as an 'oceanic' population, has also been proposed. Transients occur in six regions worldwide, and the West Coast transient population is the best studied, with its own identifiable genetic traits.

Researchers previously suspected that this West Coast community might be divided along a north-south boundary. Instead, the new data reveal that the differences align more strongly with the inner and outer coastal environments these whales use.

"The inner coast killer whales are like city dwellers," said co-author Dr. Andrew Trites, IOF professor and director of the Marine Mammal Research Unit. "They're experts at navigating busy, maze-like streets of nearshore inlets, bays and sheltered waterways -- whereas the outer coast killer whales are more like backcountry dwellers thriving in deep canyons and rugged underwater terrain along the edge of the continental shelf."

Social Network Mapping and Movement Patterns




To investigate these patterns, the research team analyzed social interactions using photo identification collected between 2005 and 2021. Images from scientific surveys and public sightings allowed researchers to match individuals and determine which whales were regularly seen together. "We essentially drew friendship maps to see which whales spent time together, and then looked at where they were seen to figure out if they hung out in specific neighborhoods," said Dr. Trites.

The team found that inner coast transients, estimated at roughly 350 individuals, typically stayed about six kilometers from shore in relatively shallow areas such as the Salish Sea. Their diet centered on smaller marine mammals including harbor seals and harbor porpoises, and they usually traveled and foraged in groups of about five.

Outer coast transients, numbering about 210 animals, were most often found within 20 kilometers of the continental shelf break, particularly near submarine canyons. These whales ventured as far as 120 kilometers offshore and covered large distances. Their prey included larger species such as California sea lions, northern elephant seals, gray whale calves and Pacific white-sided dolphins, and they typically hunted in groups averaging nine individuals.

The clear contrasts between the two groups may reflect the distinct marine environments they occupy or may be influenced by human activity in these regions, including the reduction or harvesting of key prey species.

Rare Interactions Between the Two Groups

Although both groups use a broad range that stretches from Southeast Alaska to southern California, they rarely interact. Less than one per cent of sightings involved both groups at the same time. "I have seen outer coast transients acting strangely around inner coast animals," said McInnes, co-founder of the Oceanic Research Alliance. "One of the sightings reported a group of single male outer coast orcas slapping each other with their dorsal fins and charging at inner coast females."

Because offshore research is particularly challenging, scientists note that more subpopulations may exist in remote regions that have not yet been thoroughly surveyed.

The authors stress that their findings highlight how these transient killer whales move across jurisdictional boundaries and how conservation planning needs to account for their differing lifestyles. "These two communities of transient killer whale inhabit very different worlds and lead distinctly different lives," said Dr. Trites. "Protecting them will take more than a one-size-fits-all approach. Each needs a tailored plan that reflects their unique needs and the specific threats they face."
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Scientists warn heatwaves will intensify for 1,000 years even after net zero | ScienceDaily
New research warns that dangerously hot and prolonged heatwaves will increasingly become the norm if progress toward net zero carbon emissions continues to stall. The study finds that the later the world reaches net zero, the more severe these extreme heat events become.


						
Published in Environmental Research: Climate, the work draws on climate modelling conducted by scientists at the ARC Centre of Excellence for 21st Century Weather and CSIRO. Using large-scale simulations on supercomputers, the team examined how heatwaves could evolve over the next 1,000 years once global emissions finally reach net zero.

Long-Term Climate Projections Reveal Escalating Risks

To explore potential futures, researchers selected a range of net zero dates between 2030 and 2060. They then calculated how heatwave behavior changes for every five-year delay in achieving that goal.

According to University of Melbourne researcher Dr. Andrew King, who co-authored the study, the results were consistent across all scenarios. The later net zero occurs, the more often extreme and historically rare heatwaves appear.

"This is particularly problematic for countries nearer the equator, which are generally more vulnerable, and where a heatwave event that breaks current historical records can be expected at least once every year or more often if net zero is delayed until 2050 or later," Dr. King said.

Worsening Heatwaves for Centuries After Net Zero

The analysis shows that delayed emissions cuts lead to heatwaves that grow hotter, last longer, and strike more frequently. The researchers also found that warming in the Southern Ocean could continue to intensify heatwaves for centuries even after net zero is reached.




Across the full 1,000-year simulations, most regions showed no sign of returning toward pre-industrial heatwave conditions. Instead, heatwaves remained elevated for at least a millennium. In some cases, when net zero occurred in 2050 or later, heatwaves became even more severe over time.

Net Zero Will Not Guarantee Cooler Conditions

Lead author Professor Sarah Perkins-Kirkpatrick of the Australian National University noted that the findings challenge a common assumption that climate conditions will gradually improve once emissions reach net zero.

"While our results are alarming, they provide a vital glimpse of the future, allowing effective and permanent adaptation measures to be planned and implemented," Professor Perkins-Kirkpatrick said.

"It is still vitally important we make rapid progress to permanent net zero, and reaching global net zero by 2040 at the latest will be important to minimize the heatwaves severity."

Urgent Need for Adaptation and Faster Emissions Cuts

Dr. King said the research highlights how crucial it is to reduce emissions quickly while preparing for a world where extreme heat becomes increasingly difficult to manage.

"Investment in public infrastructure, housing, and health services to keep people cool and healthy during extreme heat will very likely look quite different in terms of scale, cost and the resources required under earlier versus later net zero stabilization. This adaptation process is going to be the work of centuries, not decades," Dr. King said.
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        New evidence shows the Maya collapse was more than just drought
        Researchers studying Classic Maya cities discovered that urban growth was driven by a blend of climate downturns, conflict, and powerful economies of scale in agriculture. These forces made crowded, costly city life worthwhile for rural farmers. But when conditions improved in the countryside, people abandoned cities for more autonomy and better living environments. The story turns out to be far more complex than drought alone.

      

      
        Archaeologists uncover a 2,000-year-old crop in the Canary Islands
        Scientists decoded DNA from millennia-old lentils preserved in volcanic rock silos on Gran Canaria. The findings show that today's Canary Island lentils largely descend from varieties brought from North Africa around the 200s. These crops survived cultural upheavals because they were so well-suited to the islands' harsh climate. Their long-standing resilience could make them valuable for future agriculture.

      

      
        How personalized algorithms trick your brain into wrong answers
        Personalized algorithms may quietly sabotage how people learn, nudging them into narrow tunnels of information even when they start with zero prior knowledge. In the study, participants using algorithm-curated clues explored less, absorbed a distorted version of the truth, and became oddly confident in their wrong conclusions. The research suggests that this kind of digital steering doesn't just shape opinions--it can reshape the very foundation of what someone believes they understand.

      

      
        Europe launches bold plan to harness twisting beams of light
        Europe is investing in a coordinated effort to develop high-power optical vortex technologies and train new specialists in the field. The HiPOVor network unites academia and industry to advance applications ranging from material processing to environmentally friendly photonic systems.

      

      
        Global surge in ultra-processed foods sparks urgent health warning
        Ultra-processed foods are rapidly becoming a global dietary staple, and new research links them to worsening health outcomes around the world. Scientists say only bold, coordinated policy action can counter corporate influence and shift food systems toward healthier options.

      

      
        A mysterious metal find in Sweden is rewriting Iron Age history
        A Swedish plano-convex ingot once thought to be from the Bronze Age was revealed through chemical and isotopic testing to belong to the Iron Age. Its composition closely matches Iron Age finds from Poland, leading researchers to uncover new evidence of long-distance connections across the Baltic. The study highlights how collaboration and scientific analysis can transform isolated artifacts into clues about ancient trade and networking.

      

      
        Scholars say most of what we believe about Vikings is wrong
        Ideas about Vikings and Norse mythology come mostly from much later medieval sources, leaving plenty of room for reinterpretation. Over centuries, writers, politicians, and artists reshaped these stories to reflect their own worldviews, from romantic heroism to dangerous nationalist myths. Pop culture and neo-paganism continue to amplify selective versions of this past. Scholars today are unraveling how these shifting visions emerged and how they influence identity and culture.

      

      
        Why did ancient people build massive, mysterious mounds in Louisiana?
        Hunter-gatherers at Poverty Point may have built its massive earthworks not under the command of chiefs, but as part of a vast, temporary gathering of egalitarian communities seeking spiritual harmony in a volatile world. New radiocarbon data and reexamined artifacts suggest far-flung travelers met to trade, worship, and participate in rituals designed to appease the forces of nature.

      

      
        Century-old catalysis puzzle cracked by measuring a fraction of an electron
        Scientists have directly measured the minuscule electron sharing that makes precious-metal catalysts so effective. Their new technique, IET, reveals how molecules bind and react on metal surfaces with unprecedented clarity. The insights promise faster discovery of advanced catalysts for energy, chemicals, and manufacturing.
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New evidence shows the Maya collapse was more than just drought | ScienceDaily
Why do people choose to settle in cities, and what motivates them to leave? Modern urban areas continue to gain and lose residents for many reasons, including economic pressures, congestion, lifestyle shifts, pollution and, at times, major public health events.


						
It appears this pattern has existed for a very long time.

Early Cities and Agrarian Life

The first cities around the world were created by rural communities. These early residents were farmers, or agriculturists, who depended on land-extensive forms of production. Their livelihoods encouraged them to live in small, scattered settlements to reduce the effort and time required to reach their fields.

Even in ancient times, however, urban life was costlier in many respects. People living in cities faced higher exposure to infectious diseases that spread easily in crowds, greater competition for land and essential resources and increasing inequality. Surprisingly, many farmers still accepted these drawbacks and chose city life.

What explains this choice?

Investigating a Long-Running Debate

UC Santa Barbara archaeologist Douglas Kennett, who has spent years examining the development of Classic Maya cities, notes that researchers have debated this question for decades. According to Kennett, the explanation is complex and involves several intertwined factors that contributed to both the growth and eventual decline of these ancient urban centers.




Kennett and colleagues from multiple institutions examined this issue in detail in a study published in the Proceedings of the National Academy of Sciences. Their work applies population ecology theory to quantify the forces that shaped urbanization across the Classic Maya Lowlands.

Forces Behind the Rise of Maya Cities

"We determined that the rise and expansion of Classic Maya cities resulted from the interaction of climate downturns, intergroup conflict and the presence of strong economies of scale realized through capital investments in agricultural infrastructure," Kennett said. "These factors promoted the coevolution of urbanism, systemic inequality and patron-client relationships in cities."

Using the same analytical approach, he explained, the team also identified the conditions that triggered deurbanization. According to their findings, people began to leave "when the benefits of urban living no longer outweighed the costs, as environments were degraded near cities and climate amelioration improved the livability of rural areas where people would have more freedom and autonomy."

Climate, Conflict and New Data

The researchers originally focused on the role of climate change, particularly drought, in the decline of Classic Maya cities. Since 2012, the team has compiled archaeological information on population shifts, conflict and investments in agricultural systems. Their work gained new momentum when high-resolution climate records became available.




"We also capitalized on major developments in computational modeling that allowed us to look at the relationships between these datasets in ways not previously possible," Kennett said.

A Unified Model of Urban Change

The study brings together several previously competing explanations for ancient urban growth and decline, including environmental pressures, warfare and economic dynamics. It does so in a single, flexible model grounded in population ecology. This framework also helps explain why agrarian societies, which normally benefit from living spread out, sometimes gathered in cities despite the financial and social costs.

"The biggest surprise for me was that the abandonment of cities occurred under improving climatic conditions," Kennett noted. "We have long thought that the decline of Classic Maya cities partially resulted from an extended period of drought. It turns out to be a much more complicated and interesting story."

Insights for Understanding Urban Evolution

Overall, the research offers valuable guidance for interpreting both past and future patterns of urban growth and decline. By identifying broad principles that influence how populations concentrate and disperse, the study contributes to a deeper understanding of urban evolution across different eras and environments.
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Archaeologists uncover a 2,000-year-old crop in the Canary Islands | ScienceDaily
Lentils currently cultivated in the Canary Islands have an unbroken local history that reaches back nearly 2,000 years. This remarkable continuity has been revealed by the first genetic analysis of archaeological lentils, conducted by researchers at Linkoping University and the University of Las Palmas de Gran Canaria in Spain.


						
Because these lentils have been shaped for centuries to thrive in hot, dry conditions, they could become an important resource for breeding crops that can cope with ongoing climate change.

Ancient grain silos and DNA preserved in volcanic rock

More than a thousand years ago, the Indigenous inhabitants of Gran Canaria used long-term storage methods to safeguard their harvests. They carved grain silos directly into hard volcanic rock in locations that were extremely difficult to reach. Some of the stored seeds were never retrieved. The environment inside these rock chambers was so favorable that DNA in the plant remains survived until today. For modern researchers, these age-old crops have become an extraordinary scientific resource.

In the new project, scientists examined lentils recovered from these ancient silos. By comparing DNA from the archaeological seeds with lentils that are currently cultivated in the Canary Islands, as well as in Spain and Morocco, they could follow how the crop and its cultivation have changed over time. The work is among the first studies to apply archaeological DNA techniques to legumes.

When did lentils arrive in the Canary Islands?

European sailors encountered the Canary Islands off the African coast in the 1300s. At that time, the archipelago was home to communities whose ancestors had come from North Africa more than a thousand years earlier. Surviving historical accounts describe aspects of Indigenous farming as seen by Europeans, but lentils are not mentioned in those descriptions. This gap in the written record raises a key question: when, and by what route, did lentils reach the Canary Islands?




The study, published in the Journal of Archaeological Science, provides a clear answer that the crop has deep roots in the region. Genetic analyses show that many of the lentil varieties grown on the islands today descend from lentils brought by Indigenous settlers from North Africa in the 200s.

"The same type of lentils has been cultivated for almost 2,000 years in the Canary Islands. This is interesting, especially considering that the indigenous population was greatly diminished when Europeans took over the islands. But the new settlers seem to have adopted the indigenous people's crops and continued to grow them," says Jenny Hagenblad, senior associate professor at Linkoping University, who led the study.

Survival through climate adaptation and cultural knowledge

Why did these lentils persist for so long? According to the researchers, one likely explanation is that the varieties were especially well suited to the local environment. Another possibility is that Indigenous women who married incoming settlers helped maintain knowledge about which crops to plant and how to cultivate them. Even today, women in the Canary Islands generally have more detailed knowledge than men about food plants grown in the region.

The fact that the Canary Islands have kept their original lentil types for such an extended period is more than a curious detail. Interest in the islands' culinary heritage is increasing, and many residents and visitors are eager to eat foods that connect them with local history. Lentils turn out to be a meaningful part of that cultural story.

"We also see in our study that different types of lentils are grown on different islands -- even islands where it was previously thought that lentils were never cultivated. It's important to preserve lentils from different islands, because genetic diversity can prove valuable for the future of agriculture," says Jonathan Santana, researcher at the University of Las Palmas de Gran Canaria.




Lanzarote lentils and their hidden influence on Spanish crops

The team also uncovered another intriguing pattern. "Lenteja tipo Lanzarote," or Lanzarote lentil, is a popular label for lentils sold in Spanish shops. The lentils themselves are not actually produced on Lanzarote, but the name is associated with high quality. When researchers compared lentils grown on the Spanish mainland with modern lentils from the Canary Islands, DNA analyses indicated that lentils from Lanzarote had been cross-bred with Spanish varieties.

"Our results indicate that the lentils from Lanzarote have contributed not only their name but also their genes to Spanish lentils. With the climate change that is now taking place, Canarian lentils, adapted to growing in dry and warm conditions, may be of great interest for future plant breeding," says Jacob Morales, associate professor at the University of Las Palmas de Gran Canaria.

Advanced computing and international support

The project received financial support from several sources, including the European Research Council (ERC) and the Spanish Ministry of Science, Innovation and Universities. Data processing and analyses were performed using the National Academic Infrastructure for Supercomputers in Sweden (NAISS), which is partly funded by the Swedish Research Council.
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How personalized algorithms trick your brain into wrong answers | ScienceDaily
The personalized recommendation systems that curate content on platforms such as YouTube may also interfere with how people learn, according to new research. The study found that when an algorithm decided which information appeared during a learning task, participants who had no background knowledge on the topic tended to focus on only a small portion of what they were shown.


						
Because they explored less of the available material, these participants often answered questions incorrectly during later tests. Despite being wrong, they expressed high confidence in their responses.

These outcomes raise concerns, said Giwon Bahg, who conducted the work as part of his doctoral dissertation in psychology at The Ohio State University.

Algorithms Can Create Bias Even Without Prior Knowledge

Much of the existing research on personalized algorithms examines how they influence opinions about politics or social issues that people already know at least something about.

"But our study shows that even when you know nothing about a topic, these algorithms can start building biases immediately and can lead to a distorted view of reality," said Bahg, now a postdoctoral scholar at Pennsylvania State University.

The findings appear in the Journal of Experimental Psychology: General.




Brandon Turner, a study co-author and professor of psychology at Ohio State, said the results indicate that people may quickly take the limited information supplied by algorithms and draw broad, often unfounded conclusions.

"People miss information when they follow an algorithm, but they think what they do know generalizes to other features and other parts of the environment that they've never experienced," Turner said.

A Movie Recommendation Example

To illustrate how this bias might emerge, the researchers described a simple scenario: a person who has never watched movies from a certain country decides to try some. An on-demand streaming service offers recommendations.

The viewer selects an action-thriller because it appears at the top of the list. The algorithm then promotes more action-thrillers, which the viewer continues to choose.

"If this person's goal, whether explicit or implicit, was in fact to understand the overall landscape of movies in this country, the algorithmic recommendation ends up seriously biasing one's understanding," the authors wrote.




By only seeing one genre, the person may overlook strong films in other categories. They may also form inaccurate and overly broad assumptions about the culture or society represented in those movies, the authors noted.

Testing Algorithmic Effects With Fictional Creatures

Bahg and his research team explored this idea experimentally with 346 online participants. To ensure that no one brought in prior knowledge, the researchers used a completely fictional learning task.

Participants studied several types of crystal-like aliens, each defined by six features that varied across categories. For instance, one square-shaped part of the alien might appear dark black in some types and pale gray in others.

The objective was to learn how to identify each alien type without knowing how many types existed.

How the Algorithm Guided Learning

In the experiment, the aliens' features were concealed behind gray boxes. In one condition, participants were required to click all the features to see a complete set of information for each alien.

In another condition, participants chose which features to examine, and a personalization algorithm selected which items they were likely to sample most frequently. This algorithm steered them toward repeatedly examining the same features over time. They could still look at any feature they wanted, but they were also allowed to skip others entirely.

The results showed that those guided by the personalized algorithm viewed fewer features overall and did so in a patterned, selective manner. When they were later tested on new alien examples they had never seen before, they frequently sorted them incorrectly. Even so, participants remained confident in their answers.

"They were even more confident when they were actually incorrect about their choices than when they were correct, which is concerning because they had less knowledge," Bahg said.

Implications for Children and Everyday Learning

Turner noted that these findings carry real-world significance.

"If you have a young kid genuinely trying to learn about the world, and they're interacting with algorithms online that prioritize getting users to consume more content, what is going to happen?" Turner said.

"Consuming similar content is often not aligned with learning. This can cause problems for users and ultimately for society."

Vladimir Sloutsky, professor of psychology at Ohio State, was also a co-author.
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Europe launches bold plan to harness twisting beams of light | ScienceDaily
A new Doctoral Network led by Tampere University has received EU4.4 million from the European Union's Marie Sklodowska-Curie Actions (MSCA) program. Through the High-Power Optical Vortices (HiPOVor) initiative, 15 doctoral researchers will be trained in how to create, strengthen and apply high-power optical vortex beams. The project aims to establish these beams as an essential technology for future advances in light-matter interaction.


						
Optical vortices, which are light beams that carry orbital angular momentum, offer remarkable opportunities for ultra-precise material processing, accelerating particles, expanding data transmission capacity and enabling next-generation photonics. Their broader use, however, has been limited by the lack of dependable techniques that can generate these beams and maintain their unique characteristics as they travel or interact with different materials.

The HiPOVor MSCA Doctoral Network intends to address these obstacles through coordinated research and interdisciplinary training. Participants will develop skills across the entire development pipeline, from designing components and studying how light interacts with matter to improving high-power amplification and advancing practical applications.

Preparing Future Experts in Photonics

"Our Doctoral Network is about shaping the next generation of scientists and innovators in photonics," says Dr. Regina Gumenyuk, Project Coordinator at Tampere University.

Gumenyuk notes that the network will support the creation of new products and more efficient processes, including innovations in optical components and nanofabrication. She also highlights anticipated environmental benefits linked to a circular economy approach. Another goal is to decrease the use of hazardous chemicals and reduce the size and energy demand of hardware by applying advanced predictive technologies for high-power vortices.

"High-power optical vortices are not only fascinating from a fundamental perspective but also hold the potential to transform applications from precision manufacturing to high-resolution imaging," adds Professor Goery Genty from Tampere University.




A Europe-Wide Partnership for Photonics Innovation

The HiPOVor network brings together universities, industrial collaborators and research institutions throughout Europe to support innovation and knowledge exchange in photonics.

The project is scheduled to begin on January 1, 2026. The consortium features eight leading academic institutions specializing in structured light and high-power laser technology, the Extreme Light Infrastructure -- Nuclear Physics (ELI-NP) that is the world's most power laser facility, and nine industrial partners.

MSCA is part of Horizon Europe and is the European Union's primary funding program for doctoral and postdoctoral researcher training.
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Global surge in ultra-processed foods sparks urgent health warning | ScienceDaily
Experts from around the world are raising alarms about the rapid global rise of ultra-processed foods, warning that UPFs are reshaping diets and driving a surge in chronic health problems.


						    	A major three paper Series in The Lancet finds that ultra-processed foods (UPFs) are rapidly replacing fresh and minimally processed meals around the world. The evidence links rising UPF intake to poorer diet quality and higher risks of multiple chronic diseases.
    	The authors explain that although more research on UPFs will continue to be valuable, the current science is already strong enough to justify immediate public health action. Waiting for further studies would allow UPFs to gain an even stronger hold in global diets.
    	The Series stresses that improving diets cannot fall solely on individual behavior. Real progress requires coordinated policies that limit UPF production, marketing, and availability, while also addressing high levels of fat, sugar and salt in the food supply and expanding access to healthy food.
    	The authors describe UPFs as products of an industrial food system built around corporate profit rather than nutrition or sustainability. They warn that only a united international response can counter the political influence of UPF companies, which remains the biggest obstacle to effective dietary policy reform.

Rising UPF Consumption Sparks Global Health Concerns

A new three paper Series in The Lancet, written by 43 international experts, warns that the rapid spread of ultra-processed foods (UPFs) across global diets is creating a serious public health challenge. The authors detail how UPF companies use a range of strategies to increase sales and block policies designed to protect consumers. The Series offers a plan for stronger government action, greater community involvement, and broader access to affordable, nutritious foods.

Professor Carlos Monteiro, University of Sao Paulo, Brazil, explains, "The growing consumption of ultra-processed foods is reshaping diets worldwide, displacing fresh and minimally processed foods and meals. This change in what people eat is fueled by powerful global corporations who generate huge profits by prioritizing ultra-processed products, supported by extensive marketing and political lobbying to stop effective public health policies to support healthy eating."

Calls for Strong, Coordinated Policy Action

Professor Camila Corvalan, University of Chile, Chile, adds, "Addressing this challenge requires governments to step up and introduce bold, coordinated policy action -- from including markers of UPFs in front-of-package labels to restricting marketing and implementing taxes on these products to fund greater access to affordable, nutritious foods."

Dr. Phillip Baker, University of Sydney, Australia, continues, "We need a strong global public health response -- like the coordinated efforts to challenge the tobacco industry. Including safeguarding policy spaces from political lobbying and building powerful coalitions to advocate for healthy, fair and sustainable food systems and stand-up to corporate power."

UPFs, based on the Nova classification, are industrially produced branded foods created from low cost ingredients such as hydrogenated oils, protein isolates or glucose/fructose syrup, along with cosmetic additives (e.g. dyes, artificial sweeteners, emulsifiers). These products are intentionally formulated and promoted to replace fresh foods and traditional meals, while maximizing profits for manufacturers (for a detailed definition see paper 1, panel 1).




Research Shows Clear Links Between UPFs and Chronic Disease

The first paper in The Lancet Series reviews scientific evidence gathered since the Nova classification was developed by Prof Carlos Monteiro and colleagues in 2009. The findings consistently show that UPFs are crowding out traditional dietary patterns, lowering overall diet quality, and contributing to higher risks of many chronic diseases.

National surveys also reveal substantial increases in UPF consumption (paper 1, figure 1). The proportion of dietary energy from UPFs tripled in Spain (11% to 32%) and China (4% to 10%) over the past three decades, and rose from 10% to 23% in Mexico and Brazil during the previous forty years. In the USA and UK, levels have remained above 50% for the past two decades, with slight increases over time.

Growing Body of Evidence Underscores Health Risks

The Series reports that diets high in UPFs are associated with overeating, poor nutrient balance (too much sugar and unhealthy fats, too little fibre and protein), and greater exposure to potentially harmful additives. A systematic review of 104 long-term studies found that 92 showed higher risks for at least one chronic disease, with meta-analyses identifying significant associations with 12 health conditions including obesity, type 2 diabetes, cardiovascular disease, depression, and premature death (paper 1, figure 4, appendix p23-24).

While the authors acknowledge scientific debates about Nova and UPF definitions -- including the need for more long-term trials, clearer mechanisms, and recognition of product subgroups with differing nutritional qualities -- they emphasize that further research should not delay immediate public health action.




Professor Mathilde Touvier, French National Institute for Health and Medical Research (Inserm), France, states, "While healthy debate about UPFs within the scientific community is welcomed, this should be distinguished from attempts by vested interests to undermine the current evidence. The growing body of research suggests diets high in ultra-processed foods are harming health globally and justifies the need for policy action."

Policy Solutions to Reduce UPFs and Improve Diet Quality

The second paper in the Series outlines policy options to curb UPF production, marketing, and consumption, holding major companies accountable for promoting unhealthy diets (paper 2, table 1). These recommendations are intended to strengthen existing legislation targeting high fat, salt and sugar (HFSS) foods.

Professor Barry Popkin, University of North Carolina, US, says "We call for including ingredients that are markers of UPFs (eg, colors, flavors, and sweeteners) in front-of-package labels, alongside excessive saturated fat, sugar, and salt, to prevent unhealthy ingredient substitutions, and enable more effective regulation."

Marketing Restrictions, School Policies, and Fresh Food Access

The authors recommend stronger marketing limits, particularly for promotions aimed at children, digital advertising, and brand-level marketing. They also suggest banning UPFs in public settings such as schools and hospitals, and capping shelf space for UPFs in supermarkets. One example of successful reform is Brazil's national school feeding program, which has removed most UPFs and will require 90% of school food to be fresh or minimally processed by 2026 (paper 2, panel 4).

Alongside regulation, the authors highlight the need to expand access to fresh foods. Taxing selected UPFs could help support subsidies for healthier options, particularly for low-income households.

Professor Marion Nestle, New York University, US, notes, "Improving diets worldwide requires policies tailored to each country's unique situation and how entrenched UPFs have become in people's daily eating habits. While priorities may differ, urgent action is needed everywhere to regulate ultra-processed foods alongside existing efforts to reduce high fat, salt, and sugar content."

Associate Professor Gyorgy Scrinis, University of Melbourne, Australia, adds, "Importantly, policies must ensure that fresh and minimally processed foods are accessible and affordable -- not just for those with time to cook, but for busy families and individuals who rely on convenient options. Only by combining stricter regulation on poor quality food products with realistic support for more nutritious choices can we truly promote better diets for all."

How Corporate Power Drives the Global UPF Boom

The third paper shows that the sharp rise in UPF consumption is being driven primarily by global food corporations rather than individual behavior. These companies use low cost ingredients, large-scale production methods, and highly persuasive marketing to encourage widespread consumption.

With global annual sales reaching $1.9 trillion, UPFs represent the most profitable segment of the food industry. Manufacturers of these products have delivered more than half of the $2.9 trillion in shareholder payouts made by publicly listed food companies since 1962. The profits help fuel expansion, marketing power, and political influence, reinforcing corporate dominance over modern food systems.

The Series explains that UPF companies rely on sophisticated political strategies to protect their interests -- blocking regulations, influencing scientific debates, shaping public opinion, supporting hundreds of interest groups, lobbying, donating to political campaigns, and engaging in litigation to delay policy action (paper 3, table 1 and figure 2).

Professor Simon Barquera, the National Institute of Public Health of Mexico, Mexico, states, "Powerful corporations -- not individuals' choices -- are behind the global rise of ultra-processed foods. Through interest groups, these corporations often position themselves as part of the solution, but their actions tell a different story -- one focused on protecting profits and resisting effective regulation."

Urgent Need for a Unified Global Response

The authors call for a global public health movement to protect policy-making from industry interference, end ties between industry and health organizations, and strengthen networks advocating for reduced UPF consumption.

Professor Karen Hoffman, University of the Witwatersrand, South Africa, says, "Just as we confronted the tobacco industry decades ago, we need a bold, coordinated global response now to curb the overproportionate power of UPF corporations and build food systems that prioritize people's health and well-being."

They argue that transforming food systems requires a new vision that elevates local food producers, preserves cultural food traditions, promotes gender equity, and ensures that economic benefits flow to communities rather than to distant shareholders.

Dr. Phillip Baker concludes, "We are currently living in a world where our food options are increasingly dominated by UPFs, contributing to rising global levels of obesity, diabetes and mental ill-health. Our Series highlights that a different path is possible -- one where governments regulate effectively, communities mobilize, and healthier diets are accessible and affordable for all."

The Lancet Series on Ultra-Processed Foods and Human Health, was supported by funding from Bloomberg Philanthropies.



					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/11/251124025654.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



A mysterious metal find in Sweden is rewriting Iron Age history | ScienceDaily
A complete plano-convex ingot has been uncovered in Sweden for the first time. When researchers at the University of Gothenburg analyzed the object using isotopic and chemical methods, the results were surprising. "Due, in particular, to its shape and size, it seemed to us a Bronze Age artifact, but the ingot turned out to be made of a copper-zinc-tin-lead alloy, typical of the Iron Age and later periods," says Serena Sabatini.


						
Plano-convex ingots are most often made of copper, although some are formed from bronze or other copper-based alloys. They are frequently found in regions around the Mediterranean, as well as across continental Europe and along the Atlantic seaboard. Historically, these rounded ingots served as a practical way to transport metal during both the Bronze Age and the Iron Age.

Reevaluating the Sardal Find

At first, archaeologists from the University of Gothenburg assumed the Sardal ingot belonged to the Bronze Age. Because it was recovered on its own and lacked any material that could help assign a date, the team turned to scientific testing to understand what it was made of and to estimate when it might have been produced.

Their analyses overturned the initial assumption. The composition matched a copper-zinc-tin-lead alloy characteristic of the Iron Age and later periods.

Collaboration Reveals Wider Connections

"Thanks to the collaborative climate of the archaeometallurgy research world- we teamed up with a group of Polish scholars, who were working with some Iron Age finds which have the almost exact composition of our ingot," says Serena Sabatini.




According to the researchers, this case demonstrates that even isolated artifacts, which are often challenging to interpret, can gain meaningful historical context through careful study. Bringing together archaeological approaches with scientific analyses can turn a single, enigmatic object into evidence that contributes to a broader understanding of the past.

"Networking and international collaboration are also important to unveil patterns and data that would remain unknown when one look exclusively at the local context. This work clearly shows the importance of teamwork and data sharing. Without the successful collaboration with our Polish colleagues, we would have never achieved such remarkable results!" says Serena Sabatini.

Applying Established Archaeometallurgical Techniques

The research team used well-established techniques in archaeometallurgy (which is the branch of archaeology specialized in the study of ancient metals), including lead isotope and trace element analyses of metal artifacts. These analytical methods have been employed since the 1980s to study both the composition and the likely geological sources of metal (in the sense that they enable to point out the minerary region from which the metal was extracted).

"What is new in this study- is that we went a step further, and by combining the obtained data with known historical and archaeological information, we managed to propose a historical context, for both the unique Sardal plano-convex ingot and the rod ingots from the Ilawa Lakeland area in northeastern Poland. Given the astonishing similarity of the metal composition in all those artifacts we also manage to strengthen earlier hypotheses about contacts and networking in the Baltic area during the Nordic pre-Roman Iron Age," says Serena Sabatini.

The study is published in Journal of Archaeological Science.
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Scholars say most of what we believe about Vikings is wrong | ScienceDaily
According to scholars of Scandinavian studies, many widely held beliefs about Vikings and Old Norse paganism cannot be confirmed through modern scientific methods. "They are based essentially on reports written by Christian scholars in the High Middle Ages well over a century later, since, besides brief runic inscriptions, no written texts from the original period have been preserved," explains Scandinavian scholar Roland Scheel from the Cluster of Excellence "Religion and Politics" at the University of Munster.
Scheel notes that people today often picture the Viking Age, which is generally defined as spanning the 8th to the 11th century, in very specific ways shaped by films, series, video games and museum presentations. Popular images, such as the fearless adventurer, powerful fighter and skilled seafarer, have become familiar. Yet Scheel stresses that the historical record is far less straightforward. He adds that important narratives used to explain paganism, including in museums and the media, frequently overlook that the surviving texts represent "memorialized history" only.
How Vikings Became Symbols of a Positive Past
Scheel points out that the term "Viking" now carries mostly positive associations. "Pre-Christian Scandinavian society is credited, for example, with a special warrior culture, an exceptionally good position for women compared to the Middle Ages, and freedom from religious constraints." This favorable view of Scandinavian paganism continues to influence identity formation today. "One example are neo-pagan groups, a religious and cultural current based on pre-Christian paganism whose followers see themselves as living Scandinavian paganism -- often in contrast to monotheistic religions such as Christianity."
Scheel notes that this modern interpretation rarely acknowledges aspects such as the violence of Viking raids. This idealized view is also far more sympathetic than modern perceptions of other medieval events, including the Crusades, which are now linked with coercion and brutality. "Ideas about the Vikings can be seen in pop culture, advertising and even politically motivated projects. One example is the Council of Europe's Viking Cultural Route, which includes numerous historical sites and presents the 'Viking heritage' as a unifying element of European identity."
"Richard Wagner's Character Valkyrie Is Also a Stereotype"
Scandinavian studies scholars Roland Scheel and Simon Hauke are examining at the Cluster of Excellence how the medieval roots of the 'pagan North' shaped later interpretations and how these ideas have evolved over time. They emphasize that concepts of Scandinavian paganism have been handed down for centuries and repeatedly reshaped by different authors and cultural movements.
Their examples span prominent works such as the 13th-century "Edda" by Icelandic scholar Snorri Sturluson, which recounts stories of gods and heroes, to Jacob Grimm, who relied heavily on medieval Scandinavian texts, and to Reich Chancellor Otto von Bismarck (1815-1898), who referenced the "Edda" in his speeches to the Reichstag. "What is true for all periods is that studying how people imagined Scandinavian paganism in their particular time and how they sought to convey this image to others -- this speaks volumes about their goals and mindsets. Our research allows us to peek behind the scenes of our own knowledge -- or of what we think we know."
Political Uses of Norse Mythology
Scheel adds that the image of the 'pagan North' has been used for political purposes at several points in history. "The clearest negative example is how the Volk movement and the National Socialists exploited Norse mythology, misusing medieval written sources to underpin their racial ideology." Although some connections to right-wing extremism persist, Scheel notes that today the reception of Norse mythology is far more varied and reflects a broad spectrum of interests. The same is true for neo-pagan groups, which represent a diverse field.
Valkyries in Opera, Pop Culture and Original Sources
Ideas from Norse mythology have also inspired major works of art and literature. "One further example is Richard Wagner's opera 'The Ring of the Nibelung'," explains Simon Hauke. "Many of the ideas we have today about Norse mythology come from this opera's premiere, including the figure of the Valkyrie, whom Wagner clothed as a decidedly feminine warrior. Wagner's image of the Valkyrie is often adopted today, for example on album covers of metal bands and Yu-Gi-Oh! Cards." Hauke notes that this portrayal departs significantly from the diversity of roles described in Old Norse sources.
"Valkyries assume very different roles in Old Norse sources. Besides selecting the fallen in battle and transporting them to Valhalla, and playing the role of lover to a human hero, they also serve as barmaids in the afterlife. In the textual sources, Valkyries often intervene in human battles, but it is unclear what exactly their role was in the original mythology and whether they were seen as warriors -- the only thing that is certain today is that this was just one of many facets of a character whom later interpretations reduced to her femininity and warriorhood."
Exploring Paganism's Role in European Identity
Roland Scheel and Simon Hauke's research project is entitled "Paganisations: Memorialised paganism as an element of Scandinavian and European identities." The conference "Imagining Nordic Paganism: Cultural Memories and Scholarly Thought Since the Middle Ages" focuses on the long history of how Scandinavian paganism has been interpreted. "We cover a broad range of topics, such as the relationship between gender and paganism, the spatial dimension of its reception, and not least the identity-giving recourse to paganism in historiography and the history of Scandinavian studies. This reveals the great temporal depth of the reception of Scandinavian paganism from the first sources in the Middle Ages to research and literature today," says Scheel. The conference will feature talks by international experts from Scandinavian studies and related fields, including scholar of Scandinavian studies Johanna Katrin Fridriksdottir (Oslo), runologist Alessia Bauer (Paris), scholar of Scandinavian studies Jonas Wellendorf (Berkeley), and scholar of Islamic studies Philip Bockholt from the Cluster of Excellence.
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Why did ancient people build massive, mysterious mounds in Louisiana? | ScienceDaily
About 3,500 years ago, hunter-gatherer communities began shaping enormous earthen mounds along the Mississippi River at Poverty Point, a UNESCO World Heritage Site in northeast Louisiana. Tristram "T.R." Kidder, the Edward S. and Tedi Macias Professor of anthropology, describes the scale of the undertaking this way: "Conservatively, they moved 140,000 dump truck loads of dirt, all without horses or wheels. It was incredibly hard work. The big question is why? What was their motivation?"


						
Kidder and his team in Arts & Sciences at Washington University in St. Louis returned to Poverty Point and several nearby locations to collect new radiocarbon dates and reevaluate the archaeological evidence. Their recent work is leading them toward ideas that differ from long-held interpretations of how these early communities functioned.

Kidder detailed these findings in two new articles published in Southeastern Archaeology, co-authored with graduate student Olivia Baumgartel and Seth Grooms, a 2023 WashU PhD now at Appalachian State University.

Evidence of Long-Distance Networks

Poverty Point is widely known for its massive mounds, which remain easily visible today. Smaller artifacts uncovered at the site also tell an extraordinary story. Archaeologists have recovered thousands of clay-fired cooking balls and materials brought from faraway regions, such as quartz crystal from Arkansas, soapstone from the Atlanta area, and copper ornaments originating near the Great Lakes. "These people were trading and traveling over long distances," Kidder said.

For many years, scholars believed that constructing Poverty Point required a strictly organized, hierarchical society working across generations. Because the younger Cahokia Mounds project (in what is now Illinois) was created under a chiefdom, researchers assumed the same structure existed at Poverty Point. Yet, as Kidder points out, the simplest explanation is not always the correct one.

A New Interpretation of Community Life

In their recent publication, Kidder and Grooms propose a different view of Poverty Point. They suggest it was not a permanent settlement run by leaders commanding laborers, but instead a large meeting place where people from across the Southeast and Midwest gathered periodically to trade, celebrate, collaborate, and participate in shared rituals.




These ideas expand on theories Kidder and his graduate students have been developing for years. Based on available evidence, they envision a community united by common purpose. As Baumgartel explained, "We believe these people were egalitarian hunter-gatherers, not subjects to some powerful chiefdom."

Kidder adds that the earthworks do not appear to honor elites. He believes the mounds represent a cooperative effort carried out over several years as people sought to influence a world filled with uncertainty. "When these earthworks were being constructed, the Southeast was prone to severe weather and massive floods," he said. "We believe the inhabitants of Poverty Point built the mounds, performed rituals and left behind valuable objects as a sacrifice and spiritual offering."

A Ritual Landscape Without Permanent Settlement

Kidder and Grooms emphasize that archaeologists have never found burials or evidence of long-term houses at Poverty Point. "We would expect to see those things if this were a permanent village," Kidder said. "The old paradigm that people lived at Poverty Point continuously for centuries has been crumbling, and we needed a new framework."

Although spiritual intentions do not leave physical traces like pottery or tools, Kidder and Grooms have compelling reasons to believe the site held deep religious meaning. "I've spent many years talking with people of Native American ancestry," Kidder said, noting that Grooms is a member of the Lumbee tribe of North Carolina.

These conversations have reinforced the idea that the people who gathered at Poverty Point were guided by sacred motivations that do not align with modern expectations of material gain.




"As archaeologists, we have to leave ourselves open to different kinds of thinking," Kidder said. "The Western view is that they wouldn't travel all of that distance and do all of that work unless they were getting something of economic value out of it. We believe they felt a moral responsibility to repair a torn universe."

Independent Histories Across the Region

Poverty Point was not the only major gathering site in this part of the continent. WashU researchers are also examining Claiborne and Cedarland, two archaeological sites in western Mississippi that once held comparable collections of artifacts. Both sites have been heavily impacted by development and the removal of objects by private collectors. "It's a sad fact that in archaeology today, you're almost always trailing behind someone's bulldozer," Kidder said.

To avoid disturbing the sites further, the team relied on radiocarbon dating of clam shells and deer bones that were originally collected some 50 years ago. The results show that Cedarland was occupied around 500 years before Claiborne or Poverty Point, giving it a distinct timeline. As Baumgartel put it, "We've pulled these sites apart, given them independent histories, and have started to understand how artifacts from across the region ended up here."

New Excavations and Future Insights

This careful approach is continuing at Poverty Point. During May and June of this year, Kidder and Baumgartel reopened test pits first excavated in the 1970s. By applying modern radiocarbon dating and advanced microscopy techniques, they aim to uncover details that earlier researchers could not access.

"Olivia and I spent a lot of time moving tiny amounts of dirt, and it was hot and tiring," Kidder said. "It's incredible to think about the effort that the people of Poverty Point went through to build those earthworks. They continue to inspire me."
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Century-old catalysis puzzle cracked by measuring a fraction of an electron | ScienceDaily
A research team from the University of Minnesota Twin Cities College of Science and Engineering and the University of Houston's Cullen College of Engineering has successfully identified and measured the fraction of an electron involved in catalytic manufacturing.


						
Their findings, published in the open-access journal ACS Central Science, clarify why precious metals such as gold, silver and platinum excel in catalytic processes. The results also point to new possibilities for designing advanced catalytic materials.

Why Catalysts Matter in Modern Industry

Industrial catalysts -- substances that reduce the amount of energy required for a given chemical reaction -- help manufacturers boost reaction speed, yield or efficiency when producing key materials. They play a crucial role in fields ranging from pharmaceuticals and batteries to petrochemical operations such as crude oil refining, enabling production systems to meet global demand.

Improving catalyst speed, reliability and control has become a major objective for the massive fuels, chemicals and materials sectors. As these industries expand, the race to develop more efficient, lower-cost catalytic systems has intensified around the world.

Uncovering How Molecules Share Electrons With Metals

When molecules encounter a catalytic surface, they exchange a portion of their electrons with the metal (in this case, gold, silver or platinum). This interaction temporarily stabilizes the molecules, allowing reactions to proceed. Scientists have suspected this behavior for over 100 years, yet the tiny fractions of an electron involved had never been directly measured.




Researchers at the Center for Programmable Energy Catalysis, based at the University of Minnesota, have now demonstrated that this electron sharing can be measured directly using a technique they created called Isopotential Electron Titration (IET).

A Clearer View of Catalyst Behavior

"Measuring fractions of an electron at these incredibly small scales provides the clearest view yet of the behavior of molecules on catalysts," said Justin Hopkins, University of Minnesota chemical engineering Ph.D. student and lead author of the research study. "Historically, catalyst engineers relied on more indirect measurements at idealized conditions to understand molecules on surfaces. Instead, this new measurement method provides a tangible description of surface bonding at catalytically-relevant conditions."

Knowing exactly how much electron transfer occurs at a catalyst surface is essential for understanding how effectively it will perform. Molecules that more readily share their electrons tend to bind more strongly and react more easily. Precious metals achieve the ideal level of electron sharing needed to drive catalytic reactions, yet the precise scale of this sharing had never been directly captured until now.

IET as a New Tool for Catalyst Discovery

The IET technique can now be used to directly describe and compare new catalyst formulations, helping researchers identify promising materials more quickly.




"IET allowed us to measure the fraction of an electron that is shared with a catalyst surface at levels even less than one percent, such as the case of a hydrogen atom on platinum," said Omar Abdelrahman, corresponding author and an associate professor in University of Houston Cullen College of Engineering's William A. Brookshire Department of Chemical and Biomolecular Engineering. "A hydrogen atom gives up only 0.2% of an electron when binding on platinum catalysts, but it's that small percentage which makes it possible for hydrogen to react in industrial chemical manufacturing."

Connecting Nanotechnology, Machine Learning and Catalysis

The rapid growth of nanotechnology techniques for building catalysts, combined with machine learning tools that can search and analyze vast datasets, has already expanded the catalogue of known catalytic materials. IET provides a third, complementary approach by allowing researchers to examine catalyst behavior directly at the fundamental electronic level.

"The foundation for new catalytic technologies for industry has always been fundamental basic research," says Paul Dauenhauer, Distinguished Professor and director of the Center for Programmable Energy Catalysis at the University of Minnesota. "This new discovery of fractional electron distribution establishes an entirely new scientific foundation for understanding catalysts that we believe will drive new energy technologies over the next several decades."

Part of a Larger National Initiative

This discovery supports the broader mission of the Center for Programmable Energy Catalysis, one of the U.S. Department of Energy's Energy Frontier Research Centers. Since its launch in 2022, the Center has worked to develop next-generation catalytic technologies aimed at producing materials, chemicals and fuels through advanced dynamic catalyst systems.
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      Strange &amp; Offbeat News

      Quirky stories from all of ScienceDaily's health, technology, environment, and society sections.


      
        Archaeologists uncover a 2,000-year-old crop in the Canary Islands
        Scientists decoded DNA from millennia-old lentils preserved in volcanic rock silos on Gran Canaria. The findings show that today's Canary Island lentils largely descend from varieties brought from North Africa around the 200s. These crops survived cultural upheavals because they were so well-suited to the islands' harsh climate. Their long-standing resilience could make them valuable for future agriculture.

      

      
        How personalized algorithms trick your brain into wrong answers
        Personalized algorithms may quietly sabotage how people learn, nudging them into narrow tunnels of information even when they start with zero prior knowledge. In the study, participants using algorithm-curated clues explored less, absorbed a distorted version of the truth, and became oddly confident in their wrong conclusions. The research suggests that this kind of digital steering doesn't just shape opinions--it can reshape the very foundation of what someone believes they understand.

      

      
        Tiny Yellowstone quakes ignite a surge of hidden life underground
        Researchers studying Yellowstone's depths discovered that small earthquakes can recharge underground microbial life. The quakes exposed new rock and fluids, creating bursts of chemical energy that microbes can use. Both the water chemistry and the microbial communities shifted dramatically in response. This dynamic may help explain how life survives in deep, dark environments.

      

      
        Tiny bee with devil horns discovered in Western Australia
        A horned native bee dubbed Megachile lucifer has been discovered in Western Australia's Goldfields. Identified while surveying a rare wildflower, the species stood out with its unusual "devilish" facial horns. DNA testing confirmed it was previously unknown. The find exposes major gaps in bee surveying, especially in areas under pressure from mining.

      

      
        AI detects a secret lion roar no one knew existed
        Scientists have uncovered a surprising second type of lion roar, using AI to decode vocal signatures with remarkable precision. This breakthrough sheds new light on how lions communicate and offers a powerful new tool for conservationists racing to protect shrinking populations.

      

      
        Fossils reveal a massive shark that ruled Australia in dinosaur times
        Around 115 million years ago, northern Australia's seas hosted a colossal shark that rewrites what we thought we knew about early ocean predators. New fossil discoveries show that modern-type sharks were experimenting with gigantic sizes far earlier than scientists believed, competing with the marine "monsters" of the dinosaur age.

      

      
        Why did ancient people build massive, mysterious mounds in Louisiana?
        Hunter-gatherers at Poverty Point may have built its massive earthworks not under the command of chiefs, but as part of a vast, temporary gathering of egalitarian communities seeking spiritual harmony in a volatile world. New radiocarbon data and reexamined artifacts suggest far-flung travelers met to trade, worship, and participate in rituals designed to appease the forces of nature.

      

      
        Scientists reveal kissing began millions of years before humans
        Scientists have traced kissing back to early primates, suggesting it began long before humans evolved. Their analysis points to great apes and even Neanderthals sharing forms of kissing millions of years ago. The behavior appears to have persisted through evolution as a social or bonding tool. Yet its patchy presence across human cultures hints at a mix of biology and cultural invention.

      

      
        This engineered fungus cuts emissions and tastes like meat
        Scientists used CRISPR to boost the efficiency and digestibility of a fungus already known for its meatlike qualities. The modified strain grows protein far more quickly and with much less sugar while producing substantially fewer emissions. It also outperforms chicken farming in land use and water impact.
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Archaeologists uncover a 2,000-year-old crop in the Canary Islands | ScienceDaily
Lentils currently cultivated in the Canary Islands have an unbroken local history that reaches back nearly 2,000 years. This remarkable continuity has been revealed by the first genetic analysis of archaeological lentils, conducted by researchers at Linkoping University and the University of Las Palmas de Gran Canaria in Spain.


						
Because these lentils have been shaped for centuries to thrive in hot, dry conditions, they could become an important resource for breeding crops that can cope with ongoing climate change.

Ancient grain silos and DNA preserved in volcanic rock

More than a thousand years ago, the Indigenous inhabitants of Gran Canaria used long-term storage methods to safeguard their harvests. They carved grain silos directly into hard volcanic rock in locations that were extremely difficult to reach. Some of the stored seeds were never retrieved. The environment inside these rock chambers was so favorable that DNA in the plant remains survived until today. For modern researchers, these age-old crops have become an extraordinary scientific resource.

In the new project, scientists examined lentils recovered from these ancient silos. By comparing DNA from the archaeological seeds with lentils that are currently cultivated in the Canary Islands, as well as in Spain and Morocco, they could follow how the crop and its cultivation have changed over time. The work is among the first studies to apply archaeological DNA techniques to legumes.

When did lentils arrive in the Canary Islands?

European sailors encountered the Canary Islands off the African coast in the 1300s. At that time, the archipelago was home to communities whose ancestors had come from North Africa more than a thousand years earlier. Surviving historical accounts describe aspects of Indigenous farming as seen by Europeans, but lentils are not mentioned in those descriptions. This gap in the written record raises a key question: when, and by what route, did lentils reach the Canary Islands?




The study, published in the Journal of Archaeological Science, provides a clear answer that the crop has deep roots in the region. Genetic analyses show that many of the lentil varieties grown on the islands today descend from lentils brought by Indigenous settlers from North Africa in the 200s.

"The same type of lentils has been cultivated for almost 2,000 years in the Canary Islands. This is interesting, especially considering that the indigenous population was greatly diminished when Europeans took over the islands. But the new settlers seem to have adopted the indigenous people's crops and continued to grow them," says Jenny Hagenblad, senior associate professor at Linkoping University, who led the study.

Survival through climate adaptation and cultural knowledge

Why did these lentils persist for so long? According to the researchers, one likely explanation is that the varieties were especially well suited to the local environment. Another possibility is that Indigenous women who married incoming settlers helped maintain knowledge about which crops to plant and how to cultivate them. Even today, women in the Canary Islands generally have more detailed knowledge than men about food plants grown in the region.

The fact that the Canary Islands have kept their original lentil types for such an extended period is more than a curious detail. Interest in the islands' culinary heritage is increasing, and many residents and visitors are eager to eat foods that connect them with local history. Lentils turn out to be a meaningful part of that cultural story.

"We also see in our study that different types of lentils are grown on different islands -- even islands where it was previously thought that lentils were never cultivated. It's important to preserve lentils from different islands, because genetic diversity can prove valuable for the future of agriculture," says Jonathan Santana, researcher at the University of Las Palmas de Gran Canaria.




Lanzarote lentils and their hidden influence on Spanish crops

The team also uncovered another intriguing pattern. "Lenteja tipo Lanzarote," or Lanzarote lentil, is a popular label for lentils sold in Spanish shops. The lentils themselves are not actually produced on Lanzarote, but the name is associated with high quality. When researchers compared lentils grown on the Spanish mainland with modern lentils from the Canary Islands, DNA analyses indicated that lentils from Lanzarote had been cross-bred with Spanish varieties.

"Our results indicate that the lentils from Lanzarote have contributed not only their name but also their genes to Spanish lentils. With the climate change that is now taking place, Canarian lentils, adapted to growing in dry and warm conditions, may be of great interest for future plant breeding," says Jacob Morales, associate professor at the University of Las Palmas de Gran Canaria.

Advanced computing and international support

The project received financial support from several sources, including the European Research Council (ERC) and the Spanish Ministry of Science, Innovation and Universities. Data processing and analyses were performed using the National Academic Infrastructure for Supercomputers in Sweden (NAISS), which is partly funded by the Swedish Research Council.
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How personalized algorithms trick your brain into wrong answers | ScienceDaily
The personalized recommendation systems that curate content on platforms such as YouTube may also interfere with how people learn, according to new research. The study found that when an algorithm decided which information appeared during a learning task, participants who had no background knowledge on the topic tended to focus on only a small portion of what they were shown.


						
Because they explored less of the available material, these participants often answered questions incorrectly during later tests. Despite being wrong, they expressed high confidence in their responses.

These outcomes raise concerns, said Giwon Bahg, who conducted the work as part of his doctoral dissertation in psychology at The Ohio State University.

Algorithms Can Create Bias Even Without Prior Knowledge

Much of the existing research on personalized algorithms examines how they influence opinions about politics or social issues that people already know at least something about.

"But our study shows that even when you know nothing about a topic, these algorithms can start building biases immediately and can lead to a distorted view of reality," said Bahg, now a postdoctoral scholar at Pennsylvania State University.

The findings appear in the Journal of Experimental Psychology: General.




Brandon Turner, a study co-author and professor of psychology at Ohio State, said the results indicate that people may quickly take the limited information supplied by algorithms and draw broad, often unfounded conclusions.

"People miss information when they follow an algorithm, but they think what they do know generalizes to other features and other parts of the environment that they've never experienced," Turner said.

A Movie Recommendation Example

To illustrate how this bias might emerge, the researchers described a simple scenario: a person who has never watched movies from a certain country decides to try some. An on-demand streaming service offers recommendations.

The viewer selects an action-thriller because it appears at the top of the list. The algorithm then promotes more action-thrillers, which the viewer continues to choose.

"If this person's goal, whether explicit or implicit, was in fact to understand the overall landscape of movies in this country, the algorithmic recommendation ends up seriously biasing one's understanding," the authors wrote.




By only seeing one genre, the person may overlook strong films in other categories. They may also form inaccurate and overly broad assumptions about the culture or society represented in those movies, the authors noted.

Testing Algorithmic Effects With Fictional Creatures

Bahg and his research team explored this idea experimentally with 346 online participants. To ensure that no one brought in prior knowledge, the researchers used a completely fictional learning task.

Participants studied several types of crystal-like aliens, each defined by six features that varied across categories. For instance, one square-shaped part of the alien might appear dark black in some types and pale gray in others.

The objective was to learn how to identify each alien type without knowing how many types existed.

How the Algorithm Guided Learning

In the experiment, the aliens' features were concealed behind gray boxes. In one condition, participants were required to click all the features to see a complete set of information for each alien.

In another condition, participants chose which features to examine, and a personalization algorithm selected which items they were likely to sample most frequently. This algorithm steered them toward repeatedly examining the same features over time. They could still look at any feature they wanted, but they were also allowed to skip others entirely.

The results showed that those guided by the personalized algorithm viewed fewer features overall and did so in a patterned, selective manner. When they were later tested on new alien examples they had never seen before, they frequently sorted them incorrectly. Even so, participants remained confident in their answers.

"They were even more confident when they were actually incorrect about their choices than when they were correct, which is concerning because they had less knowledge," Bahg said.

Implications for Children and Everyday Learning

Turner noted that these findings carry real-world significance.

"If you have a young kid genuinely trying to learn about the world, and they're interacting with algorithms online that prioritize getting users to consume more content, what is going to happen?" Turner said.

"Consuming similar content is often not aligned with learning. This can cause problems for users and ultimately for society."

Vladimir Sloutsky, professor of psychology at Ohio State, was also a co-author.
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Tiny Yellowstone quakes ignite a surge of hidden life underground | ScienceDaily
Eric Boyd and his research team investigated how a burst of small earthquakes in 2021 affected the communities of microbes living deep beneath the Yellowstone Plateau Volcanic Field. These microbes inhabit rock and water systems far below the surface, where sunlight never reaches. Instead of relying on photosynthesis, they depend on chemical reactions that occur when water moves through fractured rock. This chemistry provides the energy that supports many forms of underground life.


						
Earthquakes have the potential to reshape this environment in several ways. Shaking can break open new rock surfaces, force out fluids that were previously sealed away, and redirect the flow of water through the subsurface. Each of these effects can create fresh chemical reactions, which in turn alter the types of energy available to microbial communities. The authors refer to this shift in available resources as a change in the chemical "menu" that microbes can draw from.

Sampling Yellowstone's Deep Fluids After the Quake Swarm

To understand how seismic activity influenced this hidden ecosystem, the researchers collected water samples from a nearly 100-meter deep borehole located along the western edge of Yellowstone Lake. They sampled the site five times throughout 2021, giving them a rare look at how conditions changed both immediately and over the following months.

Analyses of these samples showed notable increases in hydrogen, sulfide, and dissolved organic carbon after the earthquakes. These compounds serve as important energy sources for many subsurface organisms. As the chemistry of the water shifted, the team also detected a rise in planktonic cells, suggesting that more microbes were present in the water column than before. This combination of chemical and biological changes indicates that the quake swarm temporarily boosted the resources available to deep microbial life.

Microbial Communities in Motion

Beyond detecting an increase in cell numbers, Boyd and colleagues observed that the types of microbes present changed over time. This result stands out because subsurface microbial communities in continental bedrock aquifers are often considered relatively stable. In contrast, the Yellowstone system appeared to respond quickly and noticeably to the pulse of seismic energy.




According to the authors, the kinetic energy associated with earthquakes can influence both the chemistry and the biological makeup of aquifer fluids. Their findings imply that even small seismic events can drive meaningful ecological shifts underground.

Implications for Other Worlds With Rock and Water

The processes observed in the Yellowstone borehole may not be unique. Many regions around the world experience regular seismic activity that could similarly reshape subsurface energy supplies. If this mechanism is widespread, it could help explain how microbial life persists in deep and isolated environments.

The team also notes that the same basic dynamics might occur on other rocky planets that contain water. If earthquakes or similar geological motions can refresh chemical resources below the surface, this could expand the possible habitats for microbes on worlds such as Mars.
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Tiny bee with devil horns discovered in Western Australia | ScienceDaily

The unusual species was spotted during targeted surveys of the critically endangered wildflower Marianthus aquilonarius, which grows only within the Bremer Range region located between Norseman and Hyden.

Lead author Curtin Adjunct Research Fellow Dr. Kit Prendergast, from the Curtin School of Molecular and Life Sciences, explained that the female bee's distinctive horned face inspired the name lucifer, a term meaning "light-bringer" in Latin, while also referencing its devil-like appearance.

Unusual Traits and How the Species Was Identified

"I discovered the species while surveying a rare plant in the Goldfields and noticed this bee visiting both the endangered wildflower and a nearby mallee tree," Dr. Prendergast said.

"The female had these incredible little horns on her face. When writing up the new species description I was watching the Netflix show Lucifer at the time, and the name just fit perfectly. I am also a huge fan of the Netflix character Lucifer so it was a no-brainer.

"DNA barcoding confirmed the male and female were the same species and that it didn't match any known bees in DNA databases, nor did the specimens I had collected morphologically match any in museum collections.




"It's the first new member of this bee group to be described in more than 20 years, which really shows how much life we still have to discover -- including in areas that are at risk of mining, such as the Goldfields."

Risks to Bees and the Plants They Support

Dr. Prendergast said the find demonstrates the need to better understand native bees before their environments are altered.

"Because the new species was found in the same small area as the endangered wildflower, both could be at risk from habitat disturbance and other threatening processes like climate change," Dr. Prendergast said.

"Many mining companies still don't survey for native bees, so we may be missing undescribed species, including those that play crucial roles in supporting threatened plants and ecosystems.

"Without knowing which native bees exist and what plants they depend on, we risk losing both before we even realize they're there."

The research was supported by the Atlas of Living Australia, the Goldfields Environmental Management Group and the USDA Agricultural Research Service.
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AI detects a secret lion roar no one knew existed | ScienceDaily
A recent investigation has revealed that African lions use two separate kinds of roars, not just one. This finding is expected to play an important role in improving how conservation groups track and study these big cats.


						
Researchers at the University of Exeter uncovered a previously unrecognized "intermediary roar" that appears alongside the well-known full-throated version. The study, published in Ecology and Evolution, is the first to apply artificial intelligence to automatically sort lion roars into different types. The system reached a 95.4 per cent accuracy rate and greatly reduced the influence of human interpretation, allowing for more consistent identification of individual lions.

Lead author Jonathan Growcott of the University of Exeter said: "Lion roars are not just iconic -- they are unique signatures that can be used to estimate population sizes and monitor individual animals. Until now, identifying these roars relied heavily on expert judgment, introducing potential human bias. Our new approach using AI promises more accurate and less subjective monitoring, which is crucial for conservationists working to protect dwindling lion populations."

Lion Numbers Continue to Fall

The International Union for Conservation of Nature red list categorizes lions as vulnerable to extinction. Current estimates suggest Africa holds only 20,000 to 25,000 wild lions, and this population has dropped by about half over the last quarter century.

The new study concludes that a lion's roaring sequence includes both the established full-throated roar and the intermediary version, overturning the long-standing assumption that only one roar type existed. Similar developments have been reported in research on other large carnivores, including spotted hyaenas, and reinforce the expanding value of bioacoustics in ecological science.

AI Improves Monitoring Accuracy

By applying machine learning to classify full-throated roars, the research team advanced the ability to distinguish individual lions. The automated, data-focused method also streamlines passive acoustic monitoring, offering a more dependable and accessible option than common techniques such as spoor surveys or camera trapping.




Jonathan Growcott added: "We believe there needs to be a paradigm shift in wildlife monitoring and a large-scale change to using passive acoustic techniques. As bioacoustics improve, they'll be vital for the effective conservation of lions and other threatened species."

Broad Collaboration Supports New Findings

The project was carried out by the University of Exeter in partnership with the Wildlife Conservation Unit at the University of Oxford, Lion Landscapes, Frankfurt Zoological Society, TAWIRI (Tanzania Wildlife Institute for Research) and TANAPA (Tanzania National Parks Authority). Computer scientists from Exeter and Oxford also contributed to the work.

Funding came from the Lion Recovery Fund, WWF Germany, the Darwin Initiative, and the UKRI AI Centre for Doctoral Training in Environmental Intelligence.
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Fossils reveal a massive shark that ruled Australia in dinosaur times | ScienceDaily
Around 115 million years ago, the waters north of Australia supported a massive shark that can be viewed as an early relative of the creatures made famous by "Jaws." Newly examined fossils show that modern sharks began developing extremely large body sizes far earlier in their evolutionary timeline than scientists once thought. These remains indicate that enormous sharks shared the top of the food chain with giant marine reptiles during the Age of Dinosaurs. The research introduces a broad, interdisciplinary effort to track how shark size changed through deep time.


						
Modern sharks trace their roots back more than 400 million years, yet the branches that eventually produced today's species originated during the Age of Dinosaurs. The oldest fossils representing these modern lineages date to about 135 million years ago. These early sharks, known as lamniforms, were small and may have measured only around 1 m (~3 feet) in length. Over millions of years they evolved into much larger forms, including the enormous 'Megalodon', which may have exceeded 17 m (56 feet), and the modern Great White shark, an apex-predator that reaches about 6 m (20 feet).

Why Shark Fossils Are Mostly Teeth

Because sharks possess skeletons made of cartilage, their bodies rarely fossilize. As a result, most of what survives are their teeth, which are shed continuously and accumulate on ancient sea floors. These teeth commonly appear in sedimentary rocks alongside the bones and teeth of fishes and the giant marine reptiles that dominated many prehistoric ocean ecosystems.

The rocky shores near today's city of Darwin in northern Australia were once part of the mud-covered floor of the Tethys ocean, a vast body of water that extended from Gondwana (now Australia) to the island chains of Laurasia (now Europe). Numerous remains of ancient marine life have been uncovered here, including plesiosaurs (long-necked marine reptile resembling the popular image of the Loch Ness monster), ichthyosaurs ('fish-lizards'), and large bony fish. Among the most remarkable discoveries are several huge vertebrae that indicate the presence of a very large lamniform shark.

Revealing the Early Giant: Cardabiodontid Characteristics

Five vertebrae have been recovered, each partly mineralized, which helped preserve them. Their structure is almost identical to that of today's Great White shark. However, while adult Great Whites have vertebrae about 8 cm wide, the vertebrae from the Darwin shark exceed 12 cm in diameter. Their features clearly link them to a cardabiodontid, a group of giant predatory sharks that inhabited the oceans around 100 million years ago. The Darwin specimen is especially notable because it is roughly 15 million years older than other known cardabiodontids and had already reached the extremely large size typical of the group.

To determine the body size of this early modern shark mega-predator, a team of researchers from multiple fields collaborated on a detailed analysis. The group included paleontologists and specialists in tomography from the U.S.A. Sweden, and Australia, as well as ichthyologists from South Africa and the U.S.A.

The findings appear in the Nature portfolio journal Communications Biology. Fossils of ancient sharks from the Age of Dinosaurs can be viewed by the public at the Swedish Museum of Natural History.
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Why did ancient people build massive, mysterious mounds in Louisiana? | ScienceDaily
About 3,500 years ago, hunter-gatherer communities began shaping enormous earthen mounds along the Mississippi River at Poverty Point, a UNESCO World Heritage Site in northeast Louisiana. Tristram "T.R." Kidder, the Edward S. and Tedi Macias Professor of anthropology, describes the scale of the undertaking this way: "Conservatively, they moved 140,000 dump truck loads of dirt, all without horses or wheels. It was incredibly hard work. The big question is why? What was their motivation?"


						
Kidder and his team in Arts & Sciences at Washington University in St. Louis returned to Poverty Point and several nearby locations to collect new radiocarbon dates and reevaluate the archaeological evidence. Their recent work is leading them toward ideas that differ from long-held interpretations of how these early communities functioned.

Kidder detailed these findings in two new articles published in Southeastern Archaeology, co-authored with graduate student Olivia Baumgartel and Seth Grooms, a 2023 WashU PhD now at Appalachian State University.

Evidence of Long-Distance Networks

Poverty Point is widely known for its massive mounds, which remain easily visible today. Smaller artifacts uncovered at the site also tell an extraordinary story. Archaeologists have recovered thousands of clay-fired cooking balls and materials brought from faraway regions, such as quartz crystal from Arkansas, soapstone from the Atlanta area, and copper ornaments originating near the Great Lakes. "These people were trading and traveling over long distances," Kidder said.

For many years, scholars believed that constructing Poverty Point required a strictly organized, hierarchical society working across generations. Because the younger Cahokia Mounds project (in what is now Illinois) was created under a chiefdom, researchers assumed the same structure existed at Poverty Point. Yet, as Kidder points out, the simplest explanation is not always the correct one.

A New Interpretation of Community Life

In their recent publication, Kidder and Grooms propose a different view of Poverty Point. They suggest it was not a permanent settlement run by leaders commanding laborers, but instead a large meeting place where people from across the Southeast and Midwest gathered periodically to trade, celebrate, collaborate, and participate in shared rituals.




These ideas expand on theories Kidder and his graduate students have been developing for years. Based on available evidence, they envision a community united by common purpose. As Baumgartel explained, "We believe these people were egalitarian hunter-gatherers, not subjects to some powerful chiefdom."

Kidder adds that the earthworks do not appear to honor elites. He believes the mounds represent a cooperative effort carried out over several years as people sought to influence a world filled with uncertainty. "When these earthworks were being constructed, the Southeast was prone to severe weather and massive floods," he said. "We believe the inhabitants of Poverty Point built the mounds, performed rituals and left behind valuable objects as a sacrifice and spiritual offering."

A Ritual Landscape Without Permanent Settlement

Kidder and Grooms emphasize that archaeologists have never found burials or evidence of long-term houses at Poverty Point. "We would expect to see those things if this were a permanent village," Kidder said. "The old paradigm that people lived at Poverty Point continuously for centuries has been crumbling, and we needed a new framework."

Although spiritual intentions do not leave physical traces like pottery or tools, Kidder and Grooms have compelling reasons to believe the site held deep religious meaning. "I've spent many years talking with people of Native American ancestry," Kidder said, noting that Grooms is a member of the Lumbee tribe of North Carolina.

These conversations have reinforced the idea that the people who gathered at Poverty Point were guided by sacred motivations that do not align with modern expectations of material gain.




"As archaeologists, we have to leave ourselves open to different kinds of thinking," Kidder said. "The Western view is that they wouldn't travel all of that distance and do all of that work unless they were getting something of economic value out of it. We believe they felt a moral responsibility to repair a torn universe."

Independent Histories Across the Region

Poverty Point was not the only major gathering site in this part of the continent. WashU researchers are also examining Claiborne and Cedarland, two archaeological sites in western Mississippi that once held comparable collections of artifacts. Both sites have been heavily impacted by development and the removal of objects by private collectors. "It's a sad fact that in archaeology today, you're almost always trailing behind someone's bulldozer," Kidder said.

To avoid disturbing the sites further, the team relied on radiocarbon dating of clam shells and deer bones that were originally collected some 50 years ago. The results show that Cedarland was occupied around 500 years before Claiborne or Poverty Point, giving it a distinct timeline. As Baumgartel put it, "We've pulled these sites apart, given them independent histories, and have started to understand how artifacts from across the region ended up here."

New Excavations and Future Insights

This careful approach is continuing at Poverty Point. During May and June of this year, Kidder and Baumgartel reopened test pits first excavated in the 1970s. By applying modern radiocarbon dating and advanced microscopy techniques, they aim to uncover details that earlier researchers could not access.

"Olivia and I spent a lot of time moving tiny amounts of dirt, and it was hot and tiring," Kidder said. "It's incredible to think about the effort that the people of Poverty Point went through to build those earthworks. They continue to inspire me."
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Scientists reveal kissing began millions of years before humans | ScienceDaily
A new investigation led by the University of Oxford reports that kissing may have originated in the shared ancestor of humans and other large apes roughly 21 million years ago. The research, published on November 19 in Evolution and Human Behavior, also indicates that Neanderthals likely practiced kissing.


						
Kissing is seen in many animal species, yet it poses an evolutionary puzzle: the act can spread disease and does not appear to directly boost survival or reproduction. Although kissing holds strong emotional and cultural meaning for many human groups, its evolutionary background has rarely been examined in detail.

Reconstructing Kissing on the Primate Family Tree

In this study, researchers conducted the first cross-species attempt to trace the origins of kissing using the evolutionary relationships among primates. Their results suggest that kissing has deep roots in large apes, emerging in their ancestor between 21.5 -- 16.9 million years ago. This behavior appears to have persisted through evolution and is still observed in most species within this group.

The team also concluded that Neanderthals, our extinct human relatives, likely kissed as well. This conclusion is supported by earlier research showing that humans and Neanderthals exchanged oral microbes (via saliva transfer) and interbred, implying that kissing was part of their interactions.

Dr. Matilda Brindle, lead author and evolutionary biologist at Oxford's Department of Biology, said: "This is the first time anyone has taken a broad evolutionary lens to examine kissing. Our findings add to a growing body of work highlighting the remarkable diversity of sexual behaviors exhibited by our primate cousins."

Defining and Identifying Kissing in Animals

To perform their analysis, the team first needed to define what counts as a kiss, since many mouth-to-mouth actions resemble the behavior without being the same thing. Because they were comparing species across a wide evolutionary range, the definition had to work universally. They defined kissing as non-aggressive, mouth-to-mouth contact that does not involve food transfer.




After settling on this definition, the researchers reviewed scientific literature to identify modern primates known to engage in kissing. Their focus was on monkeys and apes that evolved in Africa, Europe, and Asia, including chimpanzees, bonobos, and orangutans.

Modelling the Evolution of Kissing

The next stage involved a phylogenetic analysis in which kissing was coded as a trait and placed onto the primate family tree. Using a statistical method (called Bayesian modelling), the team simulated millions of possible evolutionary scenarios to estimate how likely it was that various ancestors also kissed. The model ran 10 million times to provide strong statistical confidence in the results.

Professor Stuart West, co-author and Professor of Evolutionary Biology at Oxford, said: "By integrating evolutionary biology with behavioral data, we're able to make informed inferences about traits that don't fossilize -- like kissing. This lets us study social behavior in both modern and extinct species."

Cultural Variation and Future Research

The researchers note that available data are still limited, especially beyond the large apes, but the project offers a foundation for future studies. It also gives primatologists a standardized way to report kissing behaviors in nonhuman animals.

"While kissing may seem like an ordinary or universal behavior, it is only documented in 46% of human cultures," said Catherine Talbot, co-author and Assistant Professor in the College of Psychology at Florida Institute of Technology. "The social norms and context vary widely across societies, raising the question of whether kissing is an evolved behavior or cultural invention. This is the first step in addressing that question."
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This engineered fungus cuts emissions and tastes like meat | ScienceDaily

"There is a popular demand for better and more sustainable protein for food," says corresponding author Xiao Liu of Jiangnan University in Wuxi, China. "We successfully made a fungus not only more nutritious but also more environmentally friendly by tweaking its genes."

Sustainable Protein and the Need for Alternatives

Animal agriculture accounts for about 14% of global greenhouse gas emissions. It also requires large amounts of land and fresh water, both of which are increasingly strained by climate change and human activity. Because of these challenges, microbial proteins found in yeast and fungi have gained attention as promising alternatives to meat.

Among the many mycoprotein sources studied so far, the fungus Fusarium venenatum has become a prominent choice because its natural flavor and texture closely mimic meat. It has already been approved for consumption in several regions, including the United Kingdom, China, and the United States.

Why Fusarium venenatum Needed Improvement

Even with its advantages, Fusarium venenatum has thick cell walls that limit how well humans can digest it. Producing it is also resource intensive. Growing even modest quantities of mycoprotein requires significant inputs, and the spores must be cultivated in large metal tanks filled with sugar-rich feedstock and added nutrients such as ammonium sulfate.




Liu and his colleagues wanted to determine whether CRISPR could make this fungus easier to digest and more efficient to grow while still avoiding the introduction of foreign DNA into the organism.

Key Gene Edits That Boost Efficiency

To explore this approach, the researchers removed two genes linked to the enzymes chitin synthase and pyruvate decarboxylase. Removing the chitin synthase gene resulted in a thinner cell wall, which made the internal protein more accessible for digestion. The deletion of the pyruvate decarboxylase gene fine-tuned the fungus's metabolism, reducing the amount of nutrients needed for protein production.

Their analyses revealed that the modified strain, named FCPD, used 44% less sugar to create the same amount of protein as the original strain and did so 88% more quickly.

"A lot of people thought growing mycoprotein was more sustainable, but no one had really considered how to reduce the environmental impact of the entire production process, especially when compared to other alternative protein products" says first author, Xiaohui Wu of Jiangnan University.

Life Cycle Footprint and Global Comparisons

The team then assessed the environmental footprint of FCPD across its entire life cycle, from laboratory spores to inactivated meat-like products, at an industrial scale. They modeled production in six countries with different energy systems, including Finland, which depends largely on renewable energy, and China, which relies more heavily on coal. In every scenario, FCPD produced lower environmental impacts than conventional Fusarium venenatum. Across its full life cycle, FCPD production reduced greenhouse gas emissions by up to 60%.




How FCPD Compares to Animal Protein

The researchers also compared the impacts of FCPD production to those associated with raising animals for food. Against chicken production in China, FCPD required 70% less land and lowered the potential for freshwater pollution by 78%.

"Gene-edited foods like this can meet growing food demands without the environmental costs of conventional farming," says Liu.

This work was supported by the Key Research and Development Program of China, the Jiangsu Basic Research Center for Synthetic Biology, the Natural Science Foundation of Jiangsu Province, and the Postgraduate Research & Practice Innovation Program of Jiangsu Province.
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