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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.


      
        People with eating disorders say cannabis and psychedelics help more than antidepressants
        A massive global survey has revealed that people with eating disorders often turn to cannabis and psychedelics like magic mushrooms and LSD to ease their symptoms, rating them more effective than traditional medications. Surprisingly, common prescriptions like antidepressants were seen as helpful for overall mental health but fell short for eating disorder relief.

      

      
        Even without catching COVID, the pandemic may have quietly aged your brain
        Even people who never caught Covid-19 may have aged mentally faster during the pandemic, according to new brain scan research. This large UK study shows how the stress, isolation, and upheaval of lockdowns may have aged our brains, especially in older adults, men, and disadvantaged individuals. While infection itself impacted some thinking skills, even those who stayed virus-free showed signs of accelerated brain aging--possibly reversible. The study highlights how major life disruptions, not just...

      

      
        Scientists analyzed 100,000 exams and found the best time to take one
        Italian students taking oral exams have a better shot at success if they're scheduled around midday, according to new research. Analyzing over 100,000 assessments, scientists found a clear bell curve in pass rates, peaking between 11 AM and 1 PM. This time-based trend might not be limited to academia--job interviews and court decisions could be affected too. The researchers suggest biological rhythms, decision fatigue, and misaligned chronotypes between students and professors might all contribute...

      

      
        Your brain sees faces in everything--and science just explained why
        You may be seeing faces in clouds, toast, or cars--and it turns out your brain is wired to notice them. A fascinating new study shows how our attention is hijacked not just by real faces, but by face-like illusions, through entirely different mental mechanisms. These imaginary expressions actually spark a stronger response, and the research even hints at clever ways advertisers could use this effect to grab your attention.

      

      
        A dusty fossil drawer held a 300-million-year-old evolutionary game-changer
        A century-old fossil long mislabeled as a caterpillar has been reidentified as the first-known nonmarine lobopodian--rewriting what we know about ancient life. Discovered in Harvard's museum drawers, Palaeocampa anthrax predates even the famous Cambrian lobopodians and reveals that these soft-bodied ancestors of arthropods once lived not only in oceans, but in freshwater environments too.

      

      
        Scientists just resurrected the 1918 "Spanish Flu" virus--here's what they found
        Scientists in Switzerland have cracked open a century-old viral mystery by decoding the genome of the 1918 influenza virus from a preserved Zurich patient. This ancient RNA revealed that the virus had already adapted to humans at the very start of the pandemic, carrying mutations that made it both more infectious and more immune-resistant. By pioneering a new method to recover fragile RNA from preserved tissue, researchers gained rare insights into how flu viruses evolve. The study not only reviv...

      

      
        A tiny dinosaur bone just rewrote the origin of bird flight
        A tiny, overlooked wrist bone called the pisiform may have played a pivotal role in bird flight and it turns out it evolved far earlier than scientists thought. Fossils from bird-like dinosaurs in Mongolia reveal that this bone, once thought to vanish and reappear, was actually hiding in plain sight. Thanks to pristine preservation and 3D scans, researchers connected the dots between ancient theropods and modern birds, uncovering a deeper, more intricate story of how dinosaurs evolved the tools f...

      

      
        One small qubit, one giant leap for quantum computing
        Aalto University physicists in Finland have set a new benchmark in quantum computing by achieving a record-breaking millisecond coherence in a transmon qubit -- nearly doubling prior limits. This development not only opens the door to far more powerful and stable quantum computations but also reduces the burden of error correction.

      

      
        A 500-million-year-old fossil just rewrote the spider origin story
        Half a billion years ago, a strange sea-dwelling creature called Mollisonia symmetrica may have paved the way for modern spiders. Using detailed fossil brain analysis, researchers uncovered neural patterns strikingly similar to today's arachnids--suggesting spiders evolved in the ocean, not on land as previously believed. This brain structure even hints at a critical evolutionary leap that allowed spiders their infamous speed, dexterity, and web-spinning prowess. The findings challenge long-held a...

      

      
        A simple twist fooled AI--and revealed a dangerous flaw in medical ethics
        Even the most powerful AI models, including ChatGPT, can make surprisingly basic errors when navigating ethical medical decisions, a new study reveals. Researchers tweaked familiar ethical dilemmas and discovered that AI often defaulted to intuitive but incorrect responses--sometimes ignoring updated facts. The findings raise serious concerns about using AI for high-stakes health decisions and underscore the need for human oversight, especially when ethical nuance or emotional intelligence is invo...

      

      
        Just two workouts a week could cut heart death risk by 33% in diabetics
        Even if you're cramming your workouts into the weekend, you might be doing your heart a big favor--especially if you have diabetes. A large study of over 50,000 adults with diabetes found that both "weekend warriors" and those who spread out their exercise during the week saw significant reductions in all-cause and cardiovascular mortality risks. Surprisingly, the pattern of exercise didn't matter as long as the total time met current health guidelines. That means squeezing in your 150 minutes of ...

      

      
        A deadly virus no one talks about -- and the HIV drugs that might stop it
        HIV antivirals may be the key to stopping HTLV-1, a deadly virus with no cure. In a decade-long study, researchers successfully suppressed the virus in mice and discovered a way to kill infected cells, offering hope for the first preventative and curative treatments.

      

      
        Concrete that lasts centuries and captures carbon? AI just made it possible
        Imagine concrete that not only survives wildfires and extreme weather, but heals itself and absorbs carbon from the air. Scientists at USC have created an AI model called Allegro-FM that simulates billions of atoms at once, helping design futuristic materials like carbon-neutral concrete. This tech could transform cities by reducing emissions, extending building lifespans, and mimicking the ancient durability of Roman concrete--all thanks to a massive leap in AI-driven atomic modeling.

      

      
        Astronomers capture giant planet forming 440 light-years from Earth
        Astronomers have likely witnessed a planet forming in real time, seen inside a spiral arm of the HD 135344B protoplanetary disc--exactly where theory predicted. The direct light detection is what sets this apart from previous hints of forming worlds.

      

      
        Optimists think alike--and brain scans just proved it
        When imagining the future, optimists' brains tend to look remarkably alike, while pessimists show more varied neural activity. This neurological alignment could explain why optimists are often more socially in sync with others.

      

      
        Breakthrough: How radiation helps the immune system kill cancer
        Radiation therapy, once thought of mainly as a local cancer treatment, is now showing power to awaken the immune system in surprising ways. Researchers discovered that combining radiation with immunotherapy can transform stubborn, unresponsive lung tumors into targets for immune attack--especially those considered "cold" and typically resistant. This happens through a rare and poorly understood effect where immune cells are activated systemically, not just at the radiation site. Patients whose tum...

      

      
        Cancer cells go up in flames--thanks to this deep-sea sugar
        Scientists have discovered a sugar compound from deep-sea bacteria that can destroy cancer cells in a dramatic way. This natural substance, produced by microbes living in the ocean, causes cancer cells to undergo a fiery form of cell death, essentially making them self-destruct. In lab tests and in mice with liver cancer, the compound not only stopped tumors from growing, but also activated the immune system to fight back. This finding could pave the way for entirely new cancer treatments based o...

      

      
        The fungus that makes bread better for you
        Scientists have discovered that pairing bread wheat with a special soil fungus can significantly enhance its nutritional value. This partnership leads to bigger grains rich in zinc and phosphorus--without increasing anti-nutrients that block absorption. As a result, the wheat becomes a healthier option for human diets. Researchers believe this fungal strategy could offer a natural, sustainable way to fortify global crops with essential nutrients.

      

      
        Snowless winter? Arctic field team finds flowers and meltwater instead
        Scientists in Svalbard were shocked to find rain and greenery instead of snow during Arctic winter fieldwork. The event highlights not just warming--but a full seasonal shift with major consequences for ecosystems, climate feedback, and research feasibility.

      

      
        Watch the Earth split in real time: Stunning footage reveals a 2.5-meter fault slip in seconds
        A colossal 7.7 magnitude earthquake rocked central Myanmar in March 2025, marking the strongest quake in over a century. What makes this event groundbreaking isn't just the seismic power it s the unprecedented footage captured by a CCTV camera near the fault line. Researchers at Kyoto University used this rare video to measure the fault s movement in stunning detail, confirming a rapid, pulse-like rupture and a subtle curve in the slip path. This real-time visual data opens a new frontier in eart...

      

      
        New genetic test predicts obesity before you start kindergarten
        A groundbreaking study involving genetic data from over five million people has uncovered how our DNA can predict obesity risk as early as childhood. The new polygenic risk score outperforms previous methods, helping to identify high-risk children before weight issues develop paving the way for early lifestyle interventions.

      

      
        The sugar that sparked life: Why ribose was RNA's first choice
        What made ribose the sugar of choice for life's code? Scientists at Scripps Research may have cracked a major part of this mystery. Their experiments show that ribose binds more readily and selectively to phosphate compared to other similar sugars, forming a structure ideal for RNA formation. This discovery hints at how nature might have selected specific molecules long before enzymes or life existed, and could reshape our understanding of life's chemical origins.

      

      
        Teen bats are spawning new viruses--here's why scientists are paying close attention
        New research from the University of Sydney sheds light on how coronaviruses emerge in bat populations, focusing on young bats as hotspots for infections and co-infections that may drive viral evolution. By analyzing thousands of samples over three years, scientists discovered that juvenile bats frequently host multiple coronaviruses simultaneously--offering a real-time window into how new strains might arise. These findings, while involving non-human-infecting viruses, provide a powerful model to ...

      

      
        Beneath the scales: The secret bone armor that helped lizards survive Australia
        Scientists have uncovered hidden bony armor--called osteoderms--beneath the skin of 29 goanna species across Australasia, a discovery that radically changes what we thought we knew about lizard evolution. Using museum specimens and advanced scanning, researchers found these structures are far more widespread than previously known, suggesting they may help with survival in harsh environments, not just offer protection. The revelation redefines how we understand lizard adaptation, ancient evolution, ...

      

      
        This oat discovery could change your breakfast--and the future of plant-based food
        Scientists in Australia have uncovered the biological triggers behind oil production in oats, a discovery that could revolutionize how oats are processed and marketed. By using advanced imaging and molecular techniques, researchers identified key enzymes that drive oil synthesis in oat grains. This opens the door to developing low-oil oat varieties that are easier to mill and better suited for high-demand markets like plant-based foods and oat flour.

      

      
        Aluminium-20 shatters nuclear norms with explosive triple-proton breakup
        Scientists have observed a brand-new and exotic atomic nucleus: aluminium-20. Unlike anything seen before, it decays through a stunning three-proton emission sequence, shedding light on nuclear behavior far beyond the limits of stability. This breakthrough, involving researchers from China and Germany, not only adds a new isotope to the nuclear chart but also hints at broken symmetry and unexpected quantum properties deep within matter.

      

      
        Magic mushrooms rewind aging in mice--could they do the same for humans?
        A surprising discovery from Emory University shows that psilocin, the active metabolite of psychedelic mushrooms, can delay cellular aging and extend lifespan. Human cells lived over 50% longer, and mice treated with psilocybin not only lived 30% longer but also looked and aged better.

      

      
        What radar found beneath Antarctica could slow ice melt and rising seas
        Ancient river landscapes buried beneath the East Antarctic Ice Sheet have been uncovered by radar, revealing vast, flat surfaces formed over 80 million years ago before Antarctica froze. These hidden features, stretching across 3,500 kilometers, are now acting as natural brakes on glacier flow, potentially moderating current ice loss. Their discovery adds a new piece to the puzzle of Earth's climate history and could help scientists better forecast how this enormous ice sheet will behave as the p...

      

      
        NASA's Roman telescope will catch 100,000 explosions -- and rewrite the Universe's story
        NASA's Roman Space Telescope is set to embark on a deep-sky survey that could capture nearly 100,000 cosmic explosions, shedding light on everything from dark energy to black hole physics. Its High-Latitude Time-Domain Survey will revisit the same region of the sky every five days for two years, catching transient phenomena like supernovae -- particularly type Ia, which are cosmic mileposts for tracking the universe's expansion. Roman's simulations suggest it could push the boundary of what we kno...

      

      
        Goodbye plastic? Scientists create new supermaterial that outperforms metals and glass
        Scientists at Rice University and the University of Houston have created a powerful new material by guiding bacteria to grow cellulose in aligned patterns, resulting in sheets with the strength of metals and the flexibility of plastic--without the pollution. Using a spinning bioreactor, they've turned Earth's purest biopolymer into a high-performance alternative to plastic, capable of carrying heat, integrating advanced nanomaterials, and transforming packaging, electronics, and even energy storag...

      

      
        Scientists just solved the mystery of the missing ocean plastic--now we're all in trouble
        Millions of tons of plastic in the ocean aren't floating in plain sight--they're invisible. Scientists have now confirmed that the most abundant form of plastic in the Atlantic is in the form of nanoplastics, smaller than a micrometer. These particles are everywhere: in rain, rivers, and even the air. They may already be infiltrating entire ecosystems, including the human brain, and researchers say prevention--not cleanup--is our only hope.

      

      
        A strange fossil at the edge of the solar system just shook up Planet Nine theories
        A tiny object far beyond Pluto, newly discovered by the Subaru Telescope, could reshape our understanding of the early Solar System. Named 2023 KQ14, this rare "sednoid" follows an unusual orbit that doesn't match its known cousins--hinting at ancient celestial upheavals, and possibly even challenging the existence of the elusive Planet Nine. With a stable path lasting over 4 billion years, this cosmic time capsule opens a new window into our system's chaotic youth.

      

      
        Mysterious object found dancing with Neptune
        Astronomers have discovered a bizarre object in the outer solar system, 2020 VN40, that dances to Neptune's gravitational beat in a never-before-seen rhythm. It's the first of its kind, orbiting the Sun once for every ten orbits of Neptune, and could reshape how we understand the movement and evolution of distant cosmic bodies.

      

      
        Astronomers just witnessed planets being born around a baby star 1300 light-years away
        Astronomers have, for the first time, observed the very beginning of planet formation around a star beyond our Solar System. Using the James Webb Space Telescope and ALMA, researchers detected hot minerals starting to solidify in the dusty disc surrounding a young star called HOPS-315, located 1300 light-years from Earth. These minerals mark the earliest seeds of planets, offering a stunning parallel to how Earth and the other planets in our Solar System likely formed. This breakthrough provides ...

      

      
        NASA's IXPE tracked a rare pulsar--and found an unexpected power source
        Astronomers studying a rare neutron star system have uncovered a surprising source of powerful X-rays. Using NASA s IXPE telescope and data from other observatories, an international team found that the radiation doesn't come from the star s surrounding disk of gas, as previously believed, but from a wild and turbulent pulsar wind. This fast-moving stream of particles and magnetic energy slams into the disk, producing the X-rays scientists detected.

      

      
        Scientists just discovered a secret code hidden in your DNA
        What scientists once dismissed as junk DNA may actually be some of the most powerful code in our genome. A new international study reveals that ancient viral DNA buried in our genes plays an active role in controlling how other genes are turned on or off, especially during early human development. These sequences, originally from long-extinct viruses, have evolved to act like tiny genetic switches. Using new analysis tools and large-scale experiments, researchers discovered that certain viral DNA...

      

      
        AI uncovers 86,000 hidden earthquakes beneath Yellowstone's surface
        Beneath Yellowstone's stunning surface lies a hyperactive seismic world, now better understood thanks to machine learning. Researchers have uncovered over 86,000 earthquakes--10 times more than previously known--revealing chaotic swarms moving along rough, young fault lines. With these new insights, we're getting closer to decoding Earth's volcanic heartbeat and improving how we predict and manage volcanic and geothermal hazards.

      

      
        One pregnancy shot slashes baby RSV hospitalizations by 72% -- and shields for months
        A new UK study shows that vaccinating pregnant women against RSV has led to a staggering 72% drop in hospitalizations of newborns with severe lung infections. By passing virus-fighting antibodies to their babies, vaccinated mothers are helping shield infants during their most vulnerable early months.

      

      
        A tiny chemistry hack just made mRNA vaccines safer, stronger, and smarter
        What if mRNA vaccines could be made more powerful and less irritating? Scientists at the University of Pennsylvania have found a way to do just that--by tweaking a key molecule in the vaccine's delivery system. Using a century-old chemical trick called the Mannich reaction, they added anti-inflammatory phenol groups to the lipids that carry mRNA into cells. The result? A new class of lipids that reduce side effects, boost gene-editing success, fight cancer more effectively, and supercharge vaccine...

      

      
        Active but still gaining weight? Duke scientists reveal why
        People in richer countries aren t moving less they re just eating more. A new Duke study shows that diet, not laziness, is fueling the obesity epidemic across industrialized nations.

      

      
        Cracking the carbene code: A 100x faster path to life-saving drugs
        Using a clever combo of iron and radical chemistry, scientists have unlocked a safer, faster way to create carbenes molecular powerhouses key to modern medicine and materials. It s 100x more efficient than previous methods.

      

      
        The heatwave that shattered ecosystems, starved whales, and drove fish north
        A scorching marine heatwave from 2014 to 2016 devastated the Pacific coast, shaking ecosystems from plankton to whales and triggering mass die-offs, migrations, and fishery collapses. Researchers synthesized findings from over 300 studies, revealing the far-reaching impacts of rising ocean temperatures. Kelp forests withered, species shifted north, and iconic marine animals perished--offering a chilling preview of the future oceans under climate change. This sweeping event calls for urgent action ...

      

      
        This genetic breakthrough could help thousands of species cheat extinction
        Gene editing may hold the key to rescuing endangered species--not just by preserving them, but by restoring their lost genetic diversity using DNA from museum specimens and related species. Scientists propose a visionary framework that merges biotechnology with traditional conservation, aiming to give struggling populations like Mauritius' pink pigeon a fighting chance against extinction. From agriculture to de-extinction, these tools are already transforming biology--and now, they could transform ...

      

      
        This tiny metal switches magnetism without magnets -- and could power the future of electronics
        Researchers at the University of Minnesota Twin Cities have made a promising breakthrough in memory technology by using a nickel-tungsten alloy called Ni4W. This material shows powerful magnetic control properties that can significantly reduce energy use in electronic devices. Unlike conventional materials, Ni4W allows for "field-free" switching--meaning it can flip magnetic states without external magnets--paving the way for faster, more efficient computer memory and logic devices. It's also cheap...

      

      
        Scientists twist DNA into self-building nanostructures that could transform technology
        Scientists have used DNA's self-assembling properties to engineer intricate moire superlattices at the nanometer scale--structures that twist and layer like never before. With clever molecular "blueprints," they've created customizable lattices featuring patterns such as honeycombs and squares, all with remarkable precision. These new architectures are more than just scientific art--they open doors to revolutionizing how we control light, sound, electrons, and even spin in next-gen materials.

      

      
        Popular sugar substitute linked to brain cell damage and stroke risk
        Erythritol, a widely used sugar substitute found in many low-carb and sugar-free products, may not be as harmless as once believed. New research from the University of Colorado Boulder reveals that even small amounts of erythritol can harm brain blood vessel cells, promoting constriction, clotting, and inflammation--all of which may raise the risk of stroke.

      

      
        Lasers just unlocked a hidden side of gold, copper, and aluminum
        Scientists have cracked a century-old physics mystery by detecting magnetic signals in non-magnetic metals using only light and a revamped laser technique. Previously undetectable, these faint magnetic "whispers" are now measurable, revealing hidden patterns of electron behavior. The breakthrough could revolutionize how we explore magnetism in everyday materials--without bulky instruments or wires--and may open new doors for quantum computing, memory storage, and advanced electronics.

      

      
        Dirty water, warm trucks, and the real reason romaine keeps making us sick
        Romaine lettuce has a long history of E. coli outbreaks, but scientists are zeroing in on why. A new study reveals that the way lettuce is irrigated--and how it's kept cool afterward--can make all the difference. Spraying leaves with untreated surface water is a major risk factor, while switching to drip or furrow irrigation cuts contamination dramatically. Add in better cold storage from harvest to delivery, and the odds of an outbreak plummet. The research offers a clear, science-backed path to s...

      

      
        Doctors used music instead of medication--what they saw in dementia patients was remarkable
        A groundbreaking pilot in NHS dementia wards is using live music therapy--called MELODIC--to ease patient distress without relying on drugs. Developed by researchers and clinicians with input from patients and families, this low-cost approach embeds music therapists directly into care teams. Early results show improved patient wellbeing and less disruptive behavior, sparking hope for wider NHS adoption.

      

      
        18x more floods, 105% bigger storms -- all from a single clear-cut
        Clear-cutting forests doesn't just raise flood risk -- it can supercharge it. UBC researchers found that in certain watersheds, floods became up to 18 times more frequent and over twice as severe after clear-cutting, with these effects lasting more than four decades. The surprise? Terrain details like which direction a slope faces played a huge role in flood behavior. Conventional models miss these dynamics, which could mean we've been underestimating the danger for decades -- especially as climate...
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People with eating disorders say cannabis and psychedelics help more than antidepressants | ScienceDaily
A pioneering international survey of people living with eating disorders has found that cannabis and psychedelics, such as 'magic mushrooms' or LSD, were best rated as alleviating symptoms by respondents who self-medicated with the non-prescribed drugs.


						
The worst-rated drugs were alcohol, tobacco, nicotine and cocaine.

Prescribed drugs, such as antidepressants, were generally not well rated for treating eating-disorder symptoms but were positively rated for effects on general mental health.

The research, led by PhD student Sarah-Catherine Rodan at the University of Sydney's Lambert Initiative for Cannabinoid Therapeutics, is published on July 22 in JAMA Network Open.

Ms Rodan said: "Our results provide important insights into the lived experiences of people with eating disorders and their drug use, highlighting promising avenues for future research into treatments.

"The findings suggest more research, including large clinical trials, should be undertaken around the beneficial effects of cannabis and psychedelics for people with eating disorders."

The Lambert Initiative researchers will shortly launch a clinical trial of psilocybin in treating anorexia nervosa in collaboration with the Inside Out Institute at the University of Sydney.




Scope and response of survey

The study analyzed responses from over 7600 self-allocated participants in 83 countries, making it the most comprehensive survey ever conducted on this topic.

The research focused on how people with different types of eating disorders use prescription and non-prescription drugs, and how they perceive these substances' effects on their mental health and eating disorder symptoms.

The major categories of eating disorders were well-represented in the survey: anorexia nervosa (40%); bulimia nervosa (19%); binge-eating disorder (11%); and avoidant/restrictive food intake disorder (ARFID) (9%). About one third of respondents were not formally diagnosed with an eating disorder but self-reported an eating disorder that caused distress.

Co-morbid mental health conditions, which are often found in these populations, were frequently reported including depression (65%), generalised anxiety disorder (55%), ADHD (33%), drug dependence (15%) and alcohol dependence (9%).

Respondents were predominantly female (94%), with most from English-speaking places, like Australia (30%), the UK (21.3%) and the US (18%).




The results revealed patients with eating disorders have high rates of cannabis and psychedelic use relative to the general populations and rate their effects positively in terms of managing symptoms. Notably, cannabis was highly rated by respondents with restrictive eating disorders such as anorexia and ARFID, most likely because it enhances the rewarding value of food, addressing a core issue in these eating disorders.

In contrast, prescription stimulants such as lisdexamfetamine, which have strong appetite suppressing effects and are sometimes prescribed for binge eating disorder (BED), were positively rated by people with BED but poorly rated by those with restrictive type disorders.

Psychedelics, typically only taken once or twice a year by respondents, were reported to have remarkable long-lasting benefits, supporting recent research showing their therapeutic potential in treating conditions such as depression and anxiety. Conversely, commonly prescribed medications - such as antidepressants - which are typically taken daily, were generally rated as relatively ineffective for reducing ED symptoms but were widely acknowledged to help with overall mental health.

The survey also found that drugs like alcohol, nicotine, and cocaine, although quite widely used, led to negative outcomes on eating disorder symptoms and general mental health.

Ms Rodan said: "These findings highlight an important pattern: with traditional medications often falling short in treating eating disorders directly, while many individuals are self-medicating with substances they perceive as helpful. This underlines the urgent need to better investigate these substances in rigorously controlled clinical trials."

Next steps: clinical trials

The insights gained by this study have already prompted further research initiatives. The Lambert Initiative, in collaboration with the Inside Out Institute at the University of Sydney, is preparing to launch a clinical trial of psilocybin in treating anorexia nervosa. Additionally, a pilot study examining the therapeutic potential of the non-intoxicating cannabis component, cannabidiol (CBD), in treating severe anorexia in young people, is nearing completion.

Professor Iain McGregor, the senior author on this paper and Academic Director of the Lambert Initiative, said: "This research suggests that cannabis and psychedelics hold significant promise for improving quality of life in individuals suffering eating disorders. This is particularly salient since current pharmacological options for these patients are severely limited and current treatment outcomes so disappointing.

"Of course, rigorous clinical trials are needed to confirm these benefits and better determine safety profiles."

Ms Rodan said: "I hope this study gives a voice to people living with eating disorders, revealing that their often-stigmatized experiences with drugs might in fact have therapeutic potential. We are extremely grateful to the many thousands of respondents who took the time to provide such detailed responses around their lived experiences. This should spur further research and open new treatment pathways for these challenging conditions."

The study was funded by the Lambert Initiative for Cannabinoid Therapeutics, a philanthropically funded research program at the University of Sydney. Researchers report funding support from the National Health and Medical Research Council of Australia. Dr Anastasia Suraev reports consulting fees from the Medicinal Cannabis Industry Australia (MCIA). Professor Iain McGregor receives fees from Althea, Jannssen and the MCIA. He also has share options with Kinoxis Therapeutics, consultancies with Psylo and Emyria and patents with Kinoxis.
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Even without catching COVID, the pandemic may have quietly aged your brain | ScienceDaily
A new study, led by experts at the University of Nottingham, has found that the Covid-19 pandemic may have accelerated people's brain health, even if they were never infected with the virus.


						
What does it mean to grow older, not just in years, but in terms of brain health? Can stress, isolation, and global disruption leave their mark on people's minds?

The findings of this new study, which are published in Nature Communications, showed that people who lived through the Covid-19 pandemic showed signs of faster brain aging over time than those scanned entirely before it. The changes were most noticeable in older individuals, in men, and in people from more disadvantaged backgrounds.

Only participants who were infected by Covid-19 between their scans showed a drop in certain cognitive abilities, such as mental flexibility and processing speed. This may suggest that the pandemic's brain aging effect, on its own (without infection) may not cause symptoms. Also, the authors highlight that the observed brain aging may be reversible.

The study was led by a team of experts from the University's School of Medicine and was supported by the National Institute for Health and Care Research (NIHR) Nottingham Biomedical Research Centre and the Medical Research Council (MRC) DEMISTIFI program.

Dr Ali-Reza Mohammadi-Nejad led the study, he said: "What surprised me most was that even people who hadn't had Covid showed significant increases in brain aging rates. It really shows how much the experience of the pandemic itself, everything from isolation to uncertainty, may have affected our brain health."

The research team looked at longitudinal brain scans from nearly 1,000 healthy adults, taken as part of the UK Biobank study. Some participants had scans before and after the pandemic; others, only before. Using advanced imaging and machine learning, the researchers estimated each person's "brain age" -- how old their brain appeared to be compared to their actual age.

The brain age model was developed using brain scans from over 15,000 healthy individuals, without comorbidities, allowing the researchers to build an accurate model for estimating brain age.

"This study reminds us that brain health is shaped not only by illness, but by our everyday environment," said Dorothee Auer, Professor of Neuroimaging and senior author on the study. "The pandemic put a strain on people's lives, especially those already facing disadvantage. We can't yet test whether the changes we saw will reverse, but it's certainly possible, and that's an encouraging thought."

Stamatios Sotiropoulos, Professor of Computational Neuroimaging, and co-lead author added: "The longitudinal MRI data acquired before and after the pandemic from the UK Biobank gave us a rare window to observe how major life events can affect the brain."
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Scientists analyzed 100,000 exams and found the best time to take one | ScienceDaily
To succeed at university, Italian students need to pass interview-style oral exams. Now scientists have found that the time of the exam could be a critical factor influencing their success... or failure. Even when other factors were excluded, the chances of passing were highest around lunchtime, and lowest at the beginning or end of the day.


						
"We show that academic assessment outcomes vary systematically across the day, with a clear peak in passing rates around midday," said Prof Carmelo Mario Vicario, director of the Social-Cognitive Neuroscience Lab at the University of Messina and lead author of the article in Frontiers in Psychology. "Students were more likely to pass in late morning compared to early morning or late afternoon."

"We believe this pattern could extend to job interviews or any evaluative process scheduled throughout the day," added Vicario. "We would be very interested in investigating whether hiring decisions, too, fluctuate in fairness or outcome depending on time of day."

Timing is everything 

The researchers were inspired by work which showed that judges were most likely to rule in favor of a defendant after meal breaks or at the beginning of a session. However, this could have been influenced by different types of case being presented at different times. So the researchers looked at oral exams, which are more subjective than legal decisions. If the time of day influences people's judgement, large-scale data on exam outcomes should show evidence of it.

"Oral exams in Italian universities are scheduled at set times, typically lasting 10 to 30 minutes per student," explained Vicario. "There's no standardized format: professors ask questions based on the course content, and grades are assigned on the spot. These exams can be highly stressful due to their unpredictable nature and the strong weight they carry in academic progression."

A database from the University of Messina allowed researchers to access the results of exams conducted between October 2018 and February 2020. The researchers collected the time, date, and outcome of 104,552 assessments delivered by 680 examiners for 1,243 courses. They also used the number of credits granted towards a degree per exam to measure the difficulty of individual exams. This allowed them to exclude the difficulty of the exam as a factor and carry out statistical analysis evaluating the likelihood of passing based on the time when the exam began.




Beating the curve 

The researchers found that only 57% of the exams were passed. The passing rate followed a bell curve with a peak at noon: there was no significant difference in your chance of passing if you sat your exam at 11:00 or 13:00, but your chances of passing were lower if you took the exam at 08:00 or 09:00, or at 15:00 or 16:00. The chance of passing was equivalent in the early morning and in the late afternoon.

"These findings have wide-ranging implications," commented Prof Alessio Avenanti of the University of Bologna, co-author of the study. "They highlight how biological rhythms -- often overlooked in decision-making contexts -- can subtly but significantly shape the outcome of high-stakes evaluations."

Although the study can't identify the mechanisms behind this pattern, the peak in passes at midday is consistent with evidence that cognitive performance improves over the course of the morning before declining during the afternoon. Students' falling energy levels could lead to diminishing focus, compromising their performance. Professors might also be experiencing decision fatigue, leading them to mark more harshly.

Meanwhile, poorer results earlier in the day could be down to competing chronotypes. People in their early 20s are usually night owls, while people in their 40s or older tend to be morning larks. The students might be least cognitively sharp at the time when the professors are most alert.

"To counteract time-of-day effects, students might benefit from strategies like ensuring quality sleep, avoiding scheduling important exams during personal 'low' periods, and taking mental breaks before performance tasks," suggested Vicario. "For institutions, delaying morning sessions or clustering key assessments in the late morning may improve outcomes."

But more research is needed to fully understand the factors which contribute to the time of day's influence on students' performance, and develop ways of improving the fairness of assessments.

"While we controlled for exam difficulty, we can't entirely exclude other unmeasured factors," said Prof Massimo Mucciardi of the University of Messina, senior author. "We couldn't access detailed student- or examiner-level data such as sleep habits, stress, or chronotype. This is why we encourage follow-up studies using physiological or behavioral measures to uncover the underlying mechanisms."
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Your brain sees faces in everything-and science just explained why | ScienceDaily

If you have ever spotted faces or human-like expressions in everyday objects, you may have experienced the phenomenon of face pareidolia. Now, a new study by the University of Surrey has looked into how this phenomenon grabs our attention, which could be used by advertisers in promoting future products.

The study, published in i-Perception, investigated the differences between our attention being directed by averted gazes - when a subject looks away from another subject's eyes or face - and when it's directed by pareidolia - imagined face-like objects.

The researchers conducted four "gaze cueing task" experiments with a total of 54 participants, to measure how our attention is influenced by the direction of another subject's gaze. They found that participants consistently shifted their attention in response to the appearance of both averted gazes and pareidolia.

However, the underlying mechanisms through which attention is drawn are quite different. While we are primarily drawn to the eye region of averted gazes, we are drawn to pareidolia's holistic structure of their "faces," and as a result, experienced a stronger response and attention.

Dr Di Fu, Lecturer in Cognitive Neuroscience at the University of Surrey, said:

"Our research shows that both averted gazes from real faces and perceived faces in objects can direct where we look, but they do so through different pathways. We process real faces through focusing on specific features, like the direction of the eyes. However, with face-like objects, we process their overall structure and where their "eye-like features" are positioned, resulting in a stronger attention response."

The findings of the study may have implications that go beyond a better understanding of how our brain processes information. Dr Fu adds:

"Our findings may have practical implications too, particularly in areas like product advertising. Advertisers could potentially incorporate face-like arrangements with prominent eye-like elements into their designs, increasing consumer attention and leaving a more memorable impression of their products."
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A dusty fossil drawer held a 300-million-year-old evolutionary game-changer | ScienceDaily
In a twist worthy of a detective novel, a long-misidentified fossil at Harvard's Museum of Comparative Zoology (MCZ) has emerged as a key discovery in early animal evolution. Originally described in 1865 as a caterpillar, Palaeocampa anthrax shuffled between classifications -- worm, millipede, and eventually a marine polychaete -- until 130 years later, when researchers realized its true identity: the first-known nonmarine lobopodian and the earliest one ever discovered.


						
Lobopodians are extinct, soft-bodied creatures that bridge the evolutionary gap between a primitive worm-like ancestor and modern arthropods like insects and crustaceans. Known mostly from Cambrian marine deposits such as Canada's Burgess Shale, they include iconic fossils like Hallucigenia and Aysheaia pedunculata discovered in 1911, and were thought to be exclusively marine -- until now.

A new study published in Communications Biology led by Richard Knecht, a former graduate student (PhD '25) in Harvard's Department of Organismic and Evolutionary Biology (OEB), redescribes Palaeocampa anthrax as the first nonmarine and youngest lobopodian discovered; predating the famous Burgess Shale lobopodians by nearly fifty years.

"Lobopodians were likely a common sight on Paleozoic sea beds," said Knecht, "but apart from microscopic tardigrades and terrestrial velvet worms, we thought they were confined to the ocean."

Knecht, currently a postdoctoral fellow at the University of Michigan and an associate of the MCZ, discovered Palaeocampa while examining fossil millipedes in the MCZ collection. He noted legs on every trunk -- ruling out caterpillar or worm -- and recognized it as a lobopodian.

To confirm this, the team analyzed 43 specimens from two Carboniferous Lagerstatten -- Mazon Creek (USA) and Montceau-les-Mines (France) -- using advanced imaging, including backscatter scanning electron microscopy (SEM) and energy-dispersive spectroscopy. They revealed exquisite anatomical features -- most notably, nearly 1,000 bristle-like spines covering the body.

Co-author Nanfang Yu, associate professor of physics at Columbia University, used Fourier-transform infrared spectroscopy (FTIR) to detect chemical residues at the spine tips -- suggesting the spines secreted toxins to deter predators in its swampy habitat.




"What amazed me is that fragments of biomacromolecules could be exceptionally preserved or altered to geomacromolecules in fossils," Yu said. " I'm thrilled this technique possessed the sensitivity and specificity to differentiate fossilized remains from the rocky substrate."

Palaeocampa's closest relative is Hadranax, a Cambrian lobopodian from Greenland, nearly 200 million years older. Both had ten pairs of legs, no claws andwere blind. But while Hadranax was unarmored and navigated the deep sea using elongated frontal appendages, Palaeocampa, at just four centimeters long, bore a dense coat of spines -- arranged above each pair of legs, giving it a fuzzy caterpillar-like appearance -- and inhabited freshwater, possibly amphibious, environments.

Palaeocampa's discovery also resolves the mystery of France's Montceau-les-Mines fossil site, once considered as marine. "Mazon Creek is a mix of terrestrial, freshwater, and marine animals," Knecht explained. "But, Montceau-les-Mines, where half of the specimens come from, was hundreds of kilometers inland, with no ocean present." Its reclassification confirms the site's nonmarine setting, offering a rare glimpse into ancient freshwater ecosystems.

This discovery broadens our understanding of lobopodian diversity and raises new evolutionary questions: How many others made the leap from marine to freshwater and could more be hiding, misidentified, in museum drawers?

"The conditions required to fossilize soft-bodied creatures like lobopodians are rare," Knecht noted. "Most of our insights come from Cambrian Lagerstatten, but the Carboniferous period -- when Palaeocampa lived -- offers far fewer such windows, making every new find incredibly valuable."

This breakthrough came from reexamining century-old specimens from museums including the MCZ, Yale Peabody Museum, the Smithsonian National Museum of Natural History, France's Museum d'histoire naturelle d'Autun, the Chicago Field Museum, and the University of Illinois Urbana-Champaign -- highlighting the ongoing scientific value of museum collections.

Ironically, Palaeocampa sat for decades in a drawer just feet from the office of Stephen Jay Gould's office -- MCZ curator and author who popularized the Cambrian oddities in Wonderful Life. "It was literally hiding in plain sight," Knecht said. "Sometimes, the biggest discoveries are the ones waiting to be looked at again."
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Scientists just resurrected the 1918 "Spanish Flu" virus-here's what they found | ScienceDaily
Researchers from the universities of Basel and Zurich have used a historical specimen from UZH's Medical Collection to decode the genome of the virus responsible for the 1918-1920 influenza pandemic in Switzerland. The genetic material of the virus reveals that it had already developed key adaptations to humans at the outset of what became the deadliest influenza pandemic in history.


						
New viral epidemics pose a major challenge to public health and society. Understanding how viruses evolve and learning from past pandemics are crucial for developing targeted countermeasures. The so-called Spanish flu of 1918-1920 was one of the most devastating pandemics in history, claiming some 20 to 100 million lives worldwide. And yet, until now, little has been known about how that influenza virus mutated and adapted over the course of the pandemic.

More than 100-year-old flu virus sequenced

An international research team led by Verena Schunemann, a paleogeneticist and professor of archaeological science at the University of Basel (formerly at the University of Zurich) has now reconstructed the first Swiss genome of the influenza virus responsible for the pandemic of 1918-1920. For their study, the researchers used a more than 100-year-old virus taken from a formalin-fixed wet specimen sample in the Medical Collection of the Institute of Evolutionary Medicine at UZH. The virus came from an 18-year-old patient from Zurich who had died during the first wave of the pandemic in Switzerland and underwent autopsy in July 1918.

Three key adaptations in Swiss virus genome

"This is the first time we've had access to an influenza genome from the 1918-1920 pandemic in Switzerland. It opens up new insights into the dynamics of how the virus adapted in Europe at the start of the pandemic," says last author Verena Schunemann. By comparing the Swiss genome with the few influenza virus genomes previously published from Germany and North America, the researchers were able to show that the Swiss strain already carried three key adaptations to humans that would persist in the virus population until the end of the pandemic.

Two of these mutations made the virus more resistant to an antiviral component in the human immune system - an important barrier against the transmissions of avian-like flu viruses from animals to humans. The third mutation concerned a protein in the virus's membrane that improved its ability to bind to receptors in human cells, making the virus more resilient and more infectious.




New genome-sequencing method

Unlike adenoviruses, which cause common colds and are made up of stable DNA, influenza viruses carry their genetic information in the form of RNA, which degrades much faster. "Ancient RNA is only preserved over long periods under very specific conditions. That's why we developed a new method to improve our ability to recover ancient RNA fragments from such specimens," says Christian Urban, the study's first author from UZH. This new method can now be used to reconstruct further genomes of ancient RNA viruses and enables researchers to verify the authenticity of the recovered RNA fragments.

Invaluable archives 

For their study, the researchers worked hand in hand with UZH's Medical Collection and the Berlin Museum of Medical History of the Charite University Hospital. "Medical collections are an invaluable archive for reconstructing ancient RNA virus genomes. However, the potential of these specimens remains underused," says Frank Ruhli, co-author of the study and head of the Institute of Evolutionary Medicine at UZH.

The researchers believe the results of their study will prove particularly important when it comes to tackling future pandemics. "A better understanding of the dynamics of how viruses adapt to humans during a pandemic over a long period of time enables us to develop models for future pandemics," Verena Schunemann says. "Thanks to our interdisciplinary approach that combines historico-epidemiological and genetic transmission patterns, we can establish an evidence-based foundation for calculations," adds Kaspar Staub, co-author from UZH. This will require further reconstructions of virus genomes as well as in-depth analyses that include longer intervals.
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A tiny dinosaur bone just rewrote the origin of bird flight | ScienceDaily
The evolutionary path from dinosaurs to birds included the development of a tiny wrist bone that ultimately proved crucial for stabilizing wings in flight. A new study suggests that the bone appeared in bird ancestors millions of years earlier than first thought.


						
Paleontologists at Yale and Stony Brook University led a research team that made the discovery after examining fossils from two species of bird-like dinosaurs -- an unnamed troodontid and a Citipati from the Late Cretaceous period 66 to 100 million years ago -- found in the Gobi Desert in Mongolia. The findings were published in the journal Nature.

"We were fortunate to have two immaculately preserved theropod wrists for this," said Alex Ruebenstahl, a student in Yale's Graduate School of Arts and Sciences and member of the lab of Yale paleontologist Bhart-Anjan Bhullar. Both Ruebenstahl and Bhullar, as well as Norell, are co-authors of the new study.

"Wrist bones are small and even when they are preserved, they are not in the positions they would occupy in life, having shifted during decay and preservation," Ruebenstahl said. "Seeing this little bone in the right position cracked it wide open and helped us interpret the wrists of fossils we had on hand and other fossils described in the past."

The evolution of theropod dinosaurs into birds included significant anatomical modifications, such as the enlargement of the brain, changes in the pelvis and its surrounding musculature -- and a transformation of the dinosaur forelimbs.

One of the key changes in the forelimb transformation was the replacement of a particular dinosaur wrist bone -- the ulnare -- with a bone called the pisiform in birds. In the fossil record, pisiform bones appeared in very early theropods, then disappeared, only to return in birds.

"The pisiform, in living birds, is an unusual wrist bone in that it initially forms within a muscle tendon, as do bones like your kneecap -- but it comes to occupy the position of a 'normal' wrist bone called the ulnare," said Bhullar, associate professor of Earth and planetary sciences in Yale's Faculty of Arts and Sciences. "Because it is so intimately associated with arm musculature, its incorporation into the wrist ties the muscular flight machinery to wrist motion. This integration is particularly important for stabilizing the wing during flight."

"This discovery pulls back the origin of the integrated pisiform on the bird evolutionary lineage by tens of millions of years," he added.




Ruebenstahl had been studying the forelimb of the unnamed troodontid specimen -- which was discovered in the Gobi Desert by a team led by Yale alumnus Mark Norell, a paleontologist at the American Museum of Natural History -- simply to gain a better understanding of the overall specimen. He was conducting three-dimensional visualizations of bones, based on scans performed by Bhullar, with a technique called computed tomography. When he got to the specimen's wrists, however, he became confused.

"There was this bone that wasn't supposed to be there and was not present in the literature for these groups," he recalled.

After contacting his friend James Napoli, a paleontologist at Stony Brook University, he learned that Napoli had already noticed a similar wrist bone articulation in a different Mongolian dinosaur, a Citipati (also discovered by a Norell-led team).

"It was evident we had an exciting discovery on our hands ... or wrists," Ruebenstahl said.

Further analysis, including CT visualizations of the Citipati wrist, showed the unidentified bones were pisiform bones. The researchers then expanded their efforts to re-identify wrist bones in other dinosaurs -- bones originally thought to be ulnares -- as pisiforms.

"It shows that the integrated pisiform evolved prior to modern avian flight," Bhullar said. "It was diminutive in these near-bird dinosaurs, which is consistent with our emerging understanding of their flight capabilities as being somewhat limited, lacking the power and maneuverability that modern birds enjoy.




"In my lab's earlier paper in Science on inner ear evolution in the bird line, we drew similar conclusions," Bhullar added. "There we found that a primitive sort of flight might have appeared near the common ancestor of troodontids and birds specifically."

Bhullar's lab also studied the development of some of the flight muscles associated with the pisiform in a 2022 Nature Ecology & Evolution paper.

Napoli, of Stony Brook, is the new study's lead author. Co-authors of the study, along with Ruebenstahl and Bhullar, are former Bhullar Lab member Matteo Fabbri, who is now at Johns Hopkins University, Jimgmai O'Connor, of the Field Museum of Natural History, in Chicago, and Norell.

Additionally, the research continues a rich Yale research tradition of advancing human understanding of the evolution of birds from dinosaurs. In the 1960s, Yale paleontologist John Ostrom identified another wrist bone -- the semilunate carpal -- found in both meat-eating dinosaurs and modern birds. In the 1980s, Yale paleontologist Jacques Gauthier was first to definitively show that this wrist bone was a feature linking dinosaurs to birds.
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One small qubit, one giant leap for quantum computing | ScienceDaily
On July 8, 2025, physicists from Aalto University in Finland published a transmon qubit coherence dramatically surpassing previous scientifically published records. The millisecond coherence measurement marks a quantum leap in computational technology, with the previous maximum echo coherence measurements approaching 0.6 milliseconds.


						
Longer qubit coherence allows for an extended window of time in which quantum computers can execute error-free operations, enabling more complex quantum computations and more quantum logic operations before errors occur. Not only does this allow for more calculations with noisy quantum computers, but it also decreases the resources needed for quantum error correction, which is a path to noiseless quantum computing.

"We have just measured an echo coherence time for a transmon qubit that landed at a millisecond at maximum with a median of half a millisecond," says Mikko Tuokkola, the PhD student who conducted and analyzed the measurements. The median reading is particularly significant, as it also surpasses current recorded readings.

The findings have been just published in the prestigious peer-reviewed journal Nature Communications.

The researchers report their approach as thoroughly as possible, with the aim of making it reproducible for research groups around the world.

Finland cements position at forefront of quantum

Tuokkala was supervised at Aalto University by postdoctoral researcher Dr. Yoshiki Sunada, who fabricated the chip and built the measurement setup.




"We have been able to reproducibly fabricate high-quality transmon qubits. The fact that this can be achieved in a cleanroom which is accessible for academic research is a testament to Finland's leading position in quantum science and technology," adds Sunada who is currently working in Stanford University, USA.

The work is a result of the Quantum Computing and Devices (QCD) research group which is a part of Aalto University's Department of Applied Physics, Academy of Finland Centre of Excellence in Quantum Technology (QTF), and the Finnish Quantum Flagship (FQF).

The qubit was fabricated by the QCD group at Aalto using high-quality superconducting film supplied by the Technical Research Centre of Finland (VTT). The success reflects the high quality of Micronova cleanrooms at OtaNano, Finland's national research infrastructure for micro-, nano-, and quantum technologies.

"This landmark achievement has strengthened Finland's standing as a global leader in the field, moving the needle forward on what can be made possible with the quantum computers of the future," says Professor of Quantum Technology Mikko Mottonen, who heads the QCD group.

Scaling up the quantum computers of the future requires advancements across several domains. Among them are noise reduction, qubit-count increases, and the qubit coherence time improvements at the center of the new observations from the QCD. The group just opened a senior staff member and two postdocs positions for achieving future breakthroughs faster.
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A 500-million-year-old fossil just rewrote the spider origin story | ScienceDaily
A new analysis of an exquisitely preserved fossil that lived half a billion years ago suggests that arachnids - spiders and their close kin - evolved in the ocean, challenging the widely held belief that their diversification happened only after their common ancestor had conquered the land.


						
Spiders and scorpions have existed for some 400 million years, with little change. Along with closely related arthropods grouped together as arachnids, they have dominated the Earth as the most successful group of arthropodan predators. Based on their fossil record, arachnids appeared to have lived and diversified exclusively on land.

In a study led by Nicholas Strausfeld at the University of Arizona and published in Current Biology, researchers from the U.S. and United Kingdom undertook a detailed analysis of the fossilized features of the brain and central nervous system of an extinct animal called Mollisonia symmetrica. Until now, it was thought to represent an ancestral member of a specific group of arthropods known as chelicerates, which lived during the Cambrian (between 540 and 485 million years ago) and included ancestors of today's horseshoe crabs. To their surprise, the researchers found that the neural arrangements in Mollisonia's fossilized brain are not organized like those in horseshoe crabs, as could be expected, but instead are organized the same way as they are in modern spiders and their relatives.

"It is still vigorously debated where and when arachnids first appeared, and what kind of chelicerates were their ancestors," said Strausfeld, a Regents Professor in the U of A Department of Neuroscience, "and whether these were marine or semi-aquatic like horseshoe crabs."

Mollisonia outwardly resembles some other early chelicerates from the lower and mid-Cambrian in that its body was composed of two parts: a broad rounded "carapace" in the front and a sturdy segmented trunk ending in a broad, tail-like structure. Some scientists have referred to the organization of a carapace in front, followed by a segmented trunk as similar to the body plan of a scorpion. But nobody had claimed that Mollisonia was anything more exotic than a basal chelicerate, even more primitive than the ancestor of the horseshoe crab, for example.

What Strausfeld and his colleagues found indicating Mollisonia's status as an arachnid is its fossilized brain and nervous system. As in spiders and other present-day arachnids, the anterior part of Mollisonia's body (called the prosoma) contains a radiating pattern of segmental ganglia that control the movements of five pairs of segmental appendages. In addition to those arachnid-like features, Mollisonia also revealed an unsegmented brain extending short nerves to a pair of pincer-like "claws," reminiscent of the fangs of spiders and other arachnids.

But the decisive feature demonstrating arachnid identity is the unique organization of the mollisoniid brain, which is the reverse of the front-to-back arrangement found in present-day crustaceans, insects and centipedes, and even horseshoe crabs, such as the genus Limulus.




"It's as if the Limulus-type brain seen in Cambrian fossils, or the brains of ancestral and present days crustaceans and insects, have been flipped backwards, which is what we see in modern spiders," he said.

According to co-author Frank Hirth from King's College London, the latter finding may be a crucial evolutionary development, because studies of existing spider brains suggest that this back-to-front arrangement provides shortcuts from neuronal control centers to underlying circuits that coordinate a spider's (or its relative's) amazing repertoire of movements. This arrangement likely confers stealth in hunting, rapidity in pursuit and in the case of spiders, an exquisite dexterity for the spinning of webs to entrap prey.

"This is a major step in evolution, which appears to be exclusive to arachnids," Hirth said. "Yet already in Mollisonia, we identified brain domains that correspond to living species with which we can predict the underlying genetic makeup that is common to all arthropods."

"The arachnid brain is unlike any other brain on this planet," Strausfeld added, "and it suggests that its organization has something to do with computational speed and the control of motor actions."

The first creatures to come onto land were probably millipede-like arthropods and probably some ancestral, insect-like creatures, an evolutionary branch of crustaceans, according to Strausfeld.

"We might imagine that a Mollisonia-like arachnid also became adapted to terrestrial life making early insects and millipedes their daily diet," he said, adding that the first arachnids on land may have contributed to the evolution of a critical defense mechanism: insect wings, hence flight and escape.




"Being able to fly gives you a serious advantage when you're being pursued by a spider," Strausfeld said. "Yet, despite their aerial mobility, insects are still caught in their millions in exquisite silken webs spun by spiders."

For the study, Strausfeld spent time at the Museum of Comparative Zoology at Harvard University, where the Mollisonia specimen is housed, taking scores of photographs under various directions of illumination, light intensities and polarization light, and magnifications.

To rule out the possibility that the congruence between Mollisonia's brain and that of spiders was the result of parallel evolution - in other words, coincidence rather than derived by a common lineage - co-author David Andrew, a former graduate student in the Strausfeld laboratory who is now at Lycoming College in Pennsylvania, performed a statistical analysis comparing 115 neuronal and related anatomical traits across arthropods, both extinct and living. The results placed Mollisonia as a sister group of modern arachnids, lending further weight to the idea that Mollisonia's lineage gave rise to the clade that today includes spiders, scorpions, sun spiders, vinegarroons and whip scorpions, amongst many others.

Unfortunately, other Mollisonia-like arthropods are not preserved in a way that allows for a detailed analysis of their nervous system. But if they shared the same unique kind of brain, the authors suggest, their descendants might have established diverging terrestrial lineages that today account for the various branches of the arachnid tree of life.
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A simple twist fooled AI-and revealed a dangerous flaw in medical ethics | ScienceDaily
A study by investigators at the Icahn School of Medicine at Mount Sinai, in collaboration with colleagues from Rabin Medical Center in Israel and other collaborators, suggests that even the most advanced artificial intelligence (AI) models can make surprisingly simple mistakes when faced with complex medical ethics scenarios.


						
The findings, which raise important questions about how and when to rely on large language models (LLMs), such as ChatGPT, in health care settings, were reported in the July 22 online issue of NPJ Digital Medicine[10.1038/s41746-025-01792-y].

The research team was inspired by Daniel Kahneman's book "Thinking, Fast and Slow," which contrasts fast, intuitive reactions with slower, analytical reasoning. It has been observed that large language models (LLMs) falter when classic lateral-thinking puzzles receive subtle tweaks. Building on this insight, the study tested how well AI systems shift between these two modes when confronted with well-known ethical dilemmas that had been deliberately tweaked.

"AI can be very powerful and efficient, but our study showed that it may default to the most familiar or intuitive answer, even when that response overlooks critical details," says co-senior author Eyal Klang, MD, Chief of Generative AI in the Windreich Department of Artificial Intelligence and Human Health at the Icahn School of Medicine at Mount Sinai. "In everyday situations, that kind of thinking might go unnoticed. But in health care, where decisions often carry serious ethical and clinical implications, missing those nuances can have real consequences for patients."

To explore this tendency, the research team tested several commercially available LLMs using a combination of creative lateral thinking puzzles and slightly modified well-known medical ethics cases. In one example, they adapted the classic "Surgeon's Dilemma," a widely cited 1970s puzzle that highlights implicit gender bias. In the original version, a boy is injured in a car accident with his father and rushed to the hospital, where the surgeon exclaims, "I can't operate on this boy -- he's my son!" The twist is that the surgeon is his mother, though many people don't consider that possibility due to gender bias. In the researchers' modified version, they explicitly stated that the boy's father was the surgeon, removing the ambiguity. Even so, some AI models still responded that the surgeon must be the boy's mother. The error reveals how LLMs can cling to familiar patterns, even when contradicted by new information.

In another example to test whether LLMs rely on familiar patterns, the researchers drew from a classic ethical dilemma in which religious parents refuse a life-saving blood transfusion for their child. Even when the researchers altered the scenario to state that the parents had already consented, many models still recommended overriding a refusal that no longer existed.

"Our findings don't suggest that AI has no place in medical practice, but they do highlight the need for thoughtful human oversight, especially in situations that require ethical sensitivity, nuanced judgment, or emotional intelligence," says co-senior corresponding author Girish N. Nadkarni, MD, MPH, Chair of the Windreich Department of Artificial Intelligence and Human Health, Director of the Hasso Plattner Institute for Digital Health, Irene and Dr. Arthur M. Fishberg Professor of Medicine at the Icahn School of Medicine at Mount Sinai, and Chief AI Officer of the Mount Sinai Health System. "Naturally, these tools can be incredibly helpful, but they're not infallible. Physicians and patients alike should understand that AI is best used as a complement to enhance clinical expertise, not a substitute for it, particularly when navigating complex or high-stakes decisions. Ultimately, the goal is to build more reliable and ethically sound ways to integrate AI into patient care."

"Simple tweaks to familiar cases exposed blind spots that clinicians can't afford," says lead author Shelly Soffer, MD, a Fellow at the Institute of Hematology, Davidoff Cancer Center, Rabin Medical Center. "It underscores why human oversight must stay central when we deploy AI in patient care."




Next, the research team plans to expand their work by testing a wider range of clinical examples. They're also developing an "AI assurance lab" to systematically evaluate how well different models handle real-world medical complexity.

The paper is titled "Pitfalls of Large Language Models in Medical Ethics Reasoning."

The study's authors, as listed in the journal, are Shelly Soffer, MD; Vera Sorin, MD; Girish N. Nadkarni, MD, MPH; and Eyal Klang, MD.

About Mount Sinai's Windreich Department of AI and Human Health 

Led by Girish N. Nadkarni, MD, MPH -- an international authority on the safe, effective, and ethical use of AI in health care -- Mount Sinai's Windreich Department of AI and Human Health is the first of its kind at a U.S. medical school, pioneering transformative advancements at the intersection of artificial intelligence and human health.

The Department is committed to leveraging AI in a responsible, effective, ethical, and safe manner to transform research, clinical care, education, and operations. By bringing together world-class AI expertise, cutting-edge infrastructure, and unparalleled computational power, the department is advancing breakthroughs in multi-scale, multimodal data integration while streamlining pathways for rapid testing and translation into practice.




The Department benefits from dynamic collaborations across Mount Sinai, including with the Hasso Plattner Institute for Digital Health at Mount Sinai -- a partnership between the Hasso Plattner Institute for Digital Engineering in Potsdam, Germany, and the Mount Sinai Health System -- which complements its mission by advancing data-driven approaches to improve patient care and health outcomes.

At the heart of this innovation is the renowned Icahn School of Medicine at Mount Sinai, which serves as a central hub for learning and collaboration. This unique integration enables dynamic partnerships across institutes, academic departments, hospitals, and outpatient centers, driving progress in disease prevention, improving treatments for complex illnesses, and elevating quality of life on a global scale.

In 2024, the Department's innovative NutriScan AI application, developed by the Mount Sinai Health System Clinical Data Science team in partnership with Department faculty, earned Mount Sinai Health System the prestigious Hearst Health Prize. NutriScan is designed to facilitate faster identification and treatment of malnutrition in hospitalized patients. This machine learning tool improves malnutrition diagnosis rates and resource utilization, demonstrating the impactful application of AI in health care.

* Mount Sinai Health System member hospitals: The Mount Sinai Hospital; Mount Sinai Brooklyn; Mount Sinai Morningside; Mount Sinai Queens; Mount Sinai South Nassau; Mount Sinai West; and New York Eye and Ear Infirmary of Mount Sinai
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Just two workouts a week could cut heart death risk by 33% in diabetics | ScienceDaily
A prospective cohort study examined the associations of different physical activity patterns with all-cause, cardiovascular (CV) and cancer mortality among adults with diabetes. The study found that weekend warrior and regular activity patterns meeting current physical activity recommendations were associated with similarly reduced risks for all-cause and cardiovascular mortality compared to physical inactivity, demonstrating the importance of any physical activity for people with diabetes. The results are published in Annals of Internal Medicine.


						
Researchers from Harvard T.H. Chan School of Public Health, Boston University School of Public Health, Vanderbilt University Medical Center, Capital Medical University, and colleagues studied data from 51,650 adults with self-reported diabetes who participated in the National Health Interview Survey (NHIS) between 1997 and 2018. Current guidelines recommend at least 150 minutes per week of moderate-to-vigorous physical activity (MVPA) distributed across a minimum of three days. Participants were categorized into four activity patterns: inactive (no reported MVPA); insufficiently active (MVPA less than 150 minutes per week); weekend warrior (MVPA 150 or more minutes per week across one to two sessions); and regularly active (MVPA 150 or more minutes per week across at least three sessions).

The researchers found that insufficiently active, weekend warrior, and regularly active participants had lower risks for all-cause and cardiovascular mortality compared to inactive participants. Weekend warriors and regularly active participants had a 21% and 17% lower all-cause mortality risk and 33% and 19% lower risks of cardiovascular mortality, respectively, compared with inactive participants. There were fewer differences by cancer mortality compared with physical inactivity.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/07/250723045709.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



A deadly virus no one talks about - and the HIV drugs that might stop it | ScienceDaily
Around 10 million people globally live with the life-threatening virus HTLV-1. Yet it remains a poorly understood disease that currently has no preventative treatments and no cure.


						
But a landmark study co-led by Australian researchers could change this, after finding existing HIV drugs can suppress transmission of the HTLV-1 virus in mice.

The study, published in Cell, could lead to the first treatments to prevent the spread of this virus that is endemic among many First Nations communities around the world, including in Central Australia.

The research by WEHI and the Peter Doherty Institute for Infection and Immunity (Doherty Institute) also identifies a new drug target that could lead to the elimination of HTLV-1 positive cells from those with an established infection, and prevent disease progression.

At a glance
    	New research co-led by WEHI and the Doherty Institute could lead to the first preventative treatments for HTLV-1, one of the most complex and neglected viruses in the world.
    	The study found two specific HIV antivirals already on the market can suppress transmission of HTLV-1 in humanized mice and prevent disease, identifying the first prophylactic treatment against HTLV-1.
    	Secondly, when the HIV antivirals were used in combination with a compound that induces cell death, infected cells were killed - flagging a potential future curative strategy for the disease.
    	The unprecedented findings could enable these drugs to enter clinical trials preventing establishment of pathogenic levels of HTLV-1.

Human T-cell leukemia virus type 1 (HTLV-1) is a virus that infects the same cell type as HIV - T cells, a type of blood immune cell that helps the body fight off infections.

A small proportion of people infected with HTLV-1 after a long duration of infection develop serious diseases, such as adult T-cell leukemia and spinal cord inflammation.




Co-lead author and WEHI laboratory head Dr Marcel Doerflinger said the promising results of the new study could help find a desperately needed treatment and prevention strategy for one of the most neglected viruses in the world.

"Our study marks the first time any research group has been able to suppress this virus in a living organism," Dr Doerflinger said.

"As HTLV-1 symptoms can take decades to appear, by the time a person knows they have the infection the immune damage is already in full swing.

"Suppressing the virus at transmission would allow us to stop it before it has the chance to cause irreversible damage to immune function, leading to disease and a premature death."

In a research effort spanning 10 years, the collaborative team isolated the virus and developed a world-first humanized mouse model for HTLV-1 that enabled them to study how the virus behaves in a living organism with a human-like immune system.

The mice were transplanted with human immune cells that are susceptible to HTLV-1 infections, including with Australia's genetically novel HTLV-1 strain. International and Australian strains equally caused leukemia and inflammatory lung disease in these human immune system mice.




The mice were then treated with tenofovir and dolutegravir -two antiviral therapies currently approved to silence HIV and prevent AIDS. The team discovered both drugs could also powerfully suppress HTLV-1.

"What's most exciting is that these antivirals are already in use for millions of HIV patients, meaning there's a direct path for the clinical translation of our findings," Dr Doerflinger said.

"We won't have to start from scratch because we already know these drugs are safe and effective. And now we've shown that their use can very likely be extended to HTLV-1."

In another remarkable finding, the team discovered that human cells containing HTLV-1 could be selectively killed when mice were treated with HIV drugs in combination with another therapy inhibiting a protein (MCL-1) known to help rogue cells stay alive.

The team is now leveraging precision RNA therapies to develop new ways to target MCL-1 and establish combination treatments that can be clinically tested, which they believe could offer a promising curative strategy for HTLV-1.

Crucial insight

The development of the humanised mouse models central to this study at WEHI was spearheaded by first author Dr James Cooney and Professor Marc Pellegrini, study lead author, WEHI Honourary Fellow and Executive Director at Centenary Institute.

Prof Pellegrini said the mouse models were not only critical in identifying potential therapeutic targets, but also allowed researchers to understand how different strains of the HTLV-1 virus can alter disease symptoms and outcomes. This is particularly important for the unique strain that is present in Australia, HTLV-1c.

"It's long been hypothesized that differences in viral subtype may influence disease outcomes, but a lack of research into HTLV-1 has made it difficult for us to find the evidence needed to support this claim - until now.

"Our study provides critical insights that enable us to better understand the consequences of the distinct molecular make-up of the virus affecting our First Nations communities. This will further help us to investigate ways to create the tools needed to control the spread of this virus subtype."

The human HTLV-1 samples needed to develop the mouse models were obtained through the front-line clinical work of Associate Professor Lloyd Einsiedel, a Clinician Scientist at the Doherty Institute and Infectious Diseases Physician, who has provided a clinical service to Central Australia for more than a decade and has dedicated his career to putting HTLV-1 on the map.

Advocacy for a neglected disease

Research by the University of Melbourne's Professor Damian Purcell, Head of Molecular Virology at the Doherty Institute and co-lead author of the study, isolated the virus from First Nations donors and identified significant genetic differences between the HTLV-1c strains from Central Australia compared to the HTLV-1a strains found internationally.

The new findings show that both HTLV-1 strains cause disease in mice, with HTLV-1c showing more aggressive features. The identified drug therapies were found to be equally effective against both strains.

Prof Purcell and Associate Prof Lloyd Einsiedel worked with the National Aboriginal Community Controlled Health Organization (NACCHO) HTLV-1 committee and the Australian Department of Health over many years to advocate for guidance on HTLV-1 from the World Health Organization (WHO) that led to them formally classify the virus as a Threatening Pathogen to Humans in 2021.

This resulted in the development of formal WHO policies to reduce transmission internationally and the development of clinical management guidelines for HTLV-1c in Central Australia under NACCHO leadership.

"Despite Australia's high burden of HTLV-1, the virus and its associated diseases are still not notifiable in most states and true infection rates in the nation remain unknown," Prof Purcell said.

"People at risk from HTLV-1 deserve biomedical tools like those that provide game-changing therapeutic and prevention options for other blood-borne persistent viral infections, such as HIV.

"There is a real opportunity to prevent the transmission of HTLV-1 and end the diseases caused by these infections. Our research findings are a major leap forward in this."

The research team is currently in talks with the companies behind the HIV antivirals used in this study, to see if HTLV-1 patients can be included in their ongoing clinical trials. If successful, this would pave the way for these drugs to become the first approved pre-exposure prophylaxis against HTLV-1 acquisition.

These findings are supported by The Australian Center for HIV and Hepatitis Virology Research, The Phyllis Connor Memorial Trust, Drakensberg Trust and the National Health and Medical Research Council (NHMRC).
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Concrete that lasts centuries and captures carbon? AI just made it possible | ScienceDaily
Imagine the concrete in our homes and bridges not only withstanding the ravages of time and natural disasters like the intense heat of wildfires, but actively self-healing or capturing carbon dioxide from the atmosphere.


						
Now, researchers at the USC Viterbi School of Engineering have developed a revolutionary AI model that can simulate the behavior of billions of atoms simultaneously, opening new possibilities for materials design and discovery at unprecedented scales.

The current state of the world's climate is a dire one. Brutal droughts, evaporating glaciers, and more disastrous hurricanes, rainstorms and wildfires devastate us each year. A major contributor to global warming is the constant emission of carbon dioxide into the atmosphere.

Aiichiro Nakano, a USC Viterbi professor of computer science, physics and astronomy, and quantitative and computational biology, was contemplating these issues after the January wildfires in Los Angeles. So, he reached out to longtime partner Ken-Ichi Nomura, a USC Viterbi professor of chemical engineering and materials science practice, with whom he's collaborated for over 20 years.

Discussing these issues together helped spark their new project: Allegro-FM, an artificial intelligence-driven simulation model. Allegro-FM has made a startling theoretical discovery: it is possible to recapture carbon dioxide emitted in the process of making concrete and place it back into the concrete that it helped produce.

"You can just put the CO2 inside the concrete, and then that makes a carbon-neutral concrete," Nakano said.

Nakano and Nomura, along with Priya Vashishta, a USC Viterbi professor of chemical engineering and materials science, and Rajiv Kalia, a USC professor of physics and astronomy, have been doing research on what they call "CO2 sequestration," or the process of recapturing carbon dioxide and storing it, a challenging process.




By simulating billions of atoms simultaneously, Allegro-FM can test different concrete chemistries virtually before expensive real-world experiments. This could accelerate the development of concrete that acts as a carbon sink rather than just a carbon source -- concrete production currently accounts for about 8% of global CO2 emissions.

The breakthrough lies in the model's scalability. While existing molecular simulation methods are limited to systems with thousands or millions of atoms, Allegro-FM demonstrated 97.5% efficiency when simulating over four billion atoms on the Aurora supercomputer at Argonne National Laboratory.

This represents computational capabilities roughly 1,000 times larger than conventional approaches.

The model also covers 89 chemical elements and can predict molecular behavior for applications ranging from cement chemistry to carbon storage.

"Concrete is also a very complex material. It consists of many elements and different phases and interfaces. So, traditionally, we didn't have a way to simulate phenomena involving concrete material. But now we can use this Allegro-FM to simulate mechanical properties [and] structural properties," Nomura said.

Concrete is a fire-resistant material, making it an ideal building choice in the wake of the January wildfires. But concrete production is also a huge emitter of carbon dioxide, a particularly concerning environmental problem in a city like Los Angeles. In their simulations, Allegro-FM has been shown to be carbon neutral, making it a better choice than other concrete.




This breakthrough doesn't only solve one problem. Modern concrete only lasts about 100 years on average, whereas ancient Roman concrete has lasted for over 2,000 years. But the recapture of CO2 can help this as well.

"If you put in the CO2, the so-called 'carbonate layer,' it becomes more robust," Nakano said.

In other words, Allegro-FM can simulate a carbon-neutral concrete that could also last much longer than the 100 years concrete typically lasts nowadays. Now it's just a matter of building it.

Behind the scenes

The professors led the development of Allegro-FM with an appreciation for how AI has been an accelerator of their complex work. Normally, to simulate the behavior of atoms, the professors would need a precise series of mathematical formulas -- or, as Nomura called them, "profound, deep quantum mechanics phenomena."

But the last two years have changed the way the two research.

"Now, because of this machine-learning AI breakthrough, instead of deriving all these quantum mechanics from scratch, researchers are taking [the] approach of generating a training set and then letting the machine learning model run," Nomura said. This makes the professors' process much faster as well as more efficient in its technology use.

Allegro-FM can accurately predict "interaction functions" between atoms -- in other words, how atoms react and interact with each other. Normally, these interaction functions would require lots of individual simulations.

But this new model changes that. Originally, there were different equations for individual elements within the periodic table, with several unique functions for these elements. With the help of AI and machine-learning, though, we can now potentially simulate these interaction functions with nearly the entire periodic table at the same time, without the requirement for separate formulas.

"The traditional approach is to simulate a certain set of materials. So, you can simulate, let's say, silica glass, but you cannot simulate [that] with, let's say, a drug molecule," Nomura said.

This new system is also a lot more efficient on the technology side, with AI models making lots of precise calculations that used to be done by a large supercomputer, simplifying tasks and freeing up that supercomputer's resources for more advanced research.

"[The AI can] achieve quantum mechanical accuracy with much, much smaller computing resources," Nakano said.

Nomura and Nakano say their work is far from over.

"We will certainly continue this concrete study research, making more complex geometries and surfaces," Nomura said.

This research was published recently in The Journal of Physical Chemistry Letters and was featured as the journal's cover image.
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Astronomers capture giant planet forming 440 light-years from Earth | ScienceDaily
Astronomers may have caught a still-forming planet in action, carving out an intricate pattern in the gas and dust that surrounds its young host star. Using ESO's Very Large Telescope (VLT), they observed a planetary disc with prominent spiral arms, finding clear signs of a planet nestled in its inner regions. This is the first time astronomers have detected a planet candidate embedded inside a disc spiral.


						
"We will never witness the formation of Earth, but here, around a young star 440 light-years away, we may be watching a planet come into existence in real time," says Francesco Maio, a doctoral researcher at the University of Florence, Italy, and lead author of this study, published on July 21 in Astronomy & Astrophysics.

The potential planet-in-the-making was detected around the star HD 135344B, within a disc of gas and dust around it called a protoplanetary disc. The budding planet is estimated to be twice the size of Jupiter and as far from its host star as Neptune is from the Sun. It has been observed shaping its surroundings within the protoplanetary disc as it grows into a fully formed planet.

Protoplanetary discs have been observed around other young stars, and they often display intricate patterns, such as rings, gaps or spirals. Astronomers have long predicted that these structures are caused by baby planets, which sweep up material as they orbit around their parent star. But, until now, they had not caught one of these planetary sculptors in the act.

In the case of HD 135344B's disc, swirling spiral arms had previously been detected by another team of astronomers using SPHERE (Spectro-Polarimetric High-contrast Exoplanet REsearch), an instrument on ESO's VLT. However, none of the previous observations of this system found proof of a planet forming within the disc.

Now, with observations from the new VLT's Enhanced Resolution Imager and Spectrograph (ERIS) instrument, the researchers say they may have found their prime suspect. The team spotted the planet candidate right at the base of one of the disc's spiral arms, exactly where theory had predicted they might find the planet responsible for carving such a pattern.

"What makes this detection potentially a turning point is that, unlike many previous observations, we are able to directly detect the signal of the protoplanet, which is still highly embedded in the disc," says Maio, who is based at the Arcetri Astrophysical Observatory, a center of Italy's National Institute for Astrophysics (INAF). "This gives us a much higher level of confidence in the planet's existence, as we're observing the planet's own light."

A star's companion is born




A different team of astronomers have also recently used the ERIS instrument to observe another star, V960 Mon, one that is still in the very early stages of its life. In a study published on 18 July in The Astrophysical Journal Letters, the team report that they have found a companion object to this young star. The exact nature of this object remains a mystery.

The new study, led by Anuroop Dasgupta, a doctoral researcher at ESO and at the Diego Portales University in Chile, follows up observations of V960 Mon made a couple of years ago. Those observations, made with both SPHERE and the Atacama Large Millimeter/submillimeter Array (ALMA), revealed that the material orbiting V960 Mon is shaped into a series of intricate spiral arms. They also showed that the material is fragmenting, in a process known as 'gravitational instability', when large clumps of the material around a star contract and collapse, each with the potential to form a planet or a larger object.

"That work revealed unstable material but left open the question of what happens next. With ERIS, we set out to find any compact, luminous fragments signalling the presence of a companion in the disc -- and we did," says Dasgupta. The team found a potential companion object very near to one of the spiral arms observed with SPHERE and ALMA. The team say that this object could either be a planet in formation, or a 'brown dwarf' -- an object bigger than a planet that didn't gain enough mass to shine as a star.

If confirmed, this companion object may be the first clear detection of a planet or brown dwarf forming by gravitational instability.

More information

This research highlighted in the first part of this release was presented in the paper "Unveiling a protoplanet candidate embedded in the HD 135344B disk with VLT/ERIS" to appear in Astronomy & Astrophysics. The second part of the release highlights the study "VLT/ERIS observations of the V960 Mon system: a dust-embedded substellar object formed by gravitational instability?" published in The Astrophysical Journal Letters.

The team who conducted the first study (on HD 135344B) is composed of F. Maio (University of Firenze, Italy, and INAF-Osservatorio Astrofisico Arcetri, Firenze, Italy [OAA]), D. Fedele (OAA), V. Roccatagliata (University of Bologna, Italy [UBologna] and OAA), S. Facchini (University of Milan, Italy [UNIMI]), G. Lodato (UNIMI), S. Desidera (INAF-Osservatorio Astronomico di Padova, Italy [OAP]), A. Garufi (INAF -- Istituto di Radioastronomia, Bologna, Italy [INAP-Bologna], and Max-Planck-Institut fur Astronomie, Heidelberg, Germany [MPA]), D. Mesa (OAP), A. Ruzza (UNIMI), C. Toci (European Southern Observatory [ESO], Garching bei Munchen, Germany, and OAA), L. Testi (OAA, and UBologna), A. Zurlo (Diego Portales University [UDP], Santiago, Chile, and Millennium Nucleus on Young Exoplanets and their Moons [YEMS], Santiago, Chile), and G. Rosotti (UNIMI).

The team behind the second study (on V960 Mon) is primarily composed of members of the Millennium Nucleus on Young Exoplanets and their Moons (YEMS), a collaborative research initiative based in Chile. Core YEMS contributors include A. Dasgupta (ESO, Santiago, Chile, UDP, and YEMS), A. Zurlo (UDP and YEMS), P. Weber (University of Santiago [Usach], Chile, and YEMS, and Center for Interdisciplinary Research in Astrophysics and Space Exploration [CIRAS], Santiago, Chile), F. Maio (OAA, and University of Firenze, Italy), Lucas A. Cieza (UDP and YEMS), D. Fedele (OAA), A. Garufi (INAF Bologna and MPA), J. Miley (Usach, YEMS, and CIRAS), P. Pathak (Indian Institute of Technology, Kanpur, India), S. Perez (Usach and YEMS, and CIRAS), and V. Roccatagliata (UBologna and OAA).
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Optimists think alike-and brain scans just proved it | ScienceDaily
When thinking about future events, optimists' brains work similarly, while pessimists' brains show a much larger degree of individuality. The Kobe University finding offers an explanation why optimists are seen as more sociable -- they may share a common vision of the future.


						
Optimists tend to be more satisfied with their social relationships and have wider social networks. Kobe University psychologist Kuniaki Yanagisawa says: "But what is the reason for this? Recent studies showed that the brains of people who occupy central social positions react to stimuli in similar ways. So it may be that people who share a similar attitude towards the future, too, truly envision it similarly in their brains and that this makes it easier for them to understand each other's perspectives."

To test this hypothesis, Yanagisawa assembled an interdisciplinary team from both the fields of social psychology and cognitive neuroscience. "The main reason why this question has remained untouched until now is that it exists in a gap between social psychology and neuroscience. However, the intersection of these two fields enabled us to open this black box." They recruited 87 test subjects who covered the whole spectrum from pessimism to optimism and asked them to imagine various future events. While doing so, their brain activity was recorded with a technique called "functional magnetic resonance imaging (fMRI)," enabling the researchers to see how the test subjects' thinking about the future materializes in their brains as patterns of neural activity.

In the journal PNAS, the Kobe University team reports that when optimists think about future events, their neural activity patterns are in fact mutually similar. Pessimists' patterns, on the other hand, showed much more diversity. Inspired by the opening line of Leo Tolstoy's "Anna Karenina," the team summarizes its results, saying, "Optimistic individuals are all alike, but each less optimistic individual imagines the future in their own way." Yanagisawa says, "What was most dramatic about this study is that the abstract notion of 'thinking alike' was literally made visible in the form of patterns of brain activity."

Yanagisawa and his team also found that there is a more pronounced difference in neural patterns when thinking about positive events or negative events in optimists than in pessimists. "This means that more optimistic people perceive a clear distinction between good and bad futures in their brains. In other words, optimism does not involve positive reinterpretation of negative events. Instead, optimistic individuals typically process negative scenarios in a more abstract and psychologically distant manner, thus mitigating the emotional impact of such scenarios," he explains.

The psychologist sums up the study, saying: "The everyday feeling of 'being on the same wavelength' is not just a metaphor. The brains of optimists may in a very physical sense share a common concept of the future. But this raises new questions. Is this shared mechanism something they are born with or is it woven in later, for example through experience and dialogue?" Yanagisawa's ultimate goal is to gain a deeper understanding of what causes loneliness and what enables people to communicate with each other. He says, "I believe that elucidating the process by which this shared reality emerges is a step towards a society where people can communicate better."

This work was supported by the Japan Society for the Promotion of Science (grants JP26780342, JP19H01747) and the Japan Science and Technology Agency (grant JPMJRX21K3). It was conducted in collaboration with researchers from Kyoto University, the Osaka University of Comprehensive Children Education, La Trobe University, and Kindai University.
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Breakthrough: How radiation helps the immune system kill cancer | ScienceDaily
By sparking the immune system into action, radiation therapy makes certain tumors that resist immunotherapy susceptible to the treatment, leading to positive outcomes for patients, according to new research by investigators at the Johns Hopkins Kimmel Cancer Center Bloomberg~Kimmel Institute for Cancer Immunotherapy and the Netherlands Cancer Institute. The work was supported by the National Institutes of Health.


						
In the study, published July 22 in Nature Cancer, investigators dove deep into the molecular biology of non-small cell lung cancer to pinpoint what happens on a cellular and molecular level over time when the cancer is treated with either radiation therapy followed by immunotherapy or immunotherapy alone. They found that radiation plus immunotherapy induced a systemic anti-tumor immune response in lung cancers that do not typically respond to immunotherapy. The combination therapy also yielded improved clinical response in patients whose tumors harbor features of immunotherapy resistance.

Clinically, the results suggest that radiation therapy can help overcome immunotherapy resistance in certain patients.

"For a fraction of lung cancers where we aren't expecting therapy responses, radiation may be particularly effective to help circumvent primary resistance to immunotherapy; this could potentially be applicable to acquired resistance, too," says senior study author Valsamo "Elsa" Anagnostou, M.D., Ph.D., co-director of the Upper Aerodigestive Malignancies Program, director of the Thoracic Oncology Biorepository, leader of Precision Oncology Analytics, co-leader of the Johns Hopkins Molecular Tumor Board and co-director of the Lung Cancer Precision Medicine Center of Excellence at Johns Hopkins.

Researchers have long sought to better understand why some tumors grow resistant to immunotherapy -- a treatment strategy that leverages the body's own immune system to fight cancer cells -- and how to intercept that resistance.

Radiation therapy has been proposed as one possible way to induce a systemic immune response because of a unique phenomenon called the abscopal effect. Radiation at the site of a primary tumor typically causes tumor cells to die and release their contents into the local microenvironment. Sometimes, the immune system discovers those contents, learns the tumor's molecular footprint, then activates immune cells around the body to attack cancer cells at tumor sites that were not the targets of the radiation, including some far away from the primary cancer in the body.

Because of this effect, radiation therapy could potentially improve how well an immunotherapy works against a cancer, even far from the original radiation site. Yet little has been known about the molecular biology behind the abscopal effect, or how to predict when and in which patients it will occur.




To study this phenomenon, Anagnostou and colleagues obtained samples from patients with lung cancer at different times throughout their treatment journey and from various locations in the body, not just at the primary tumor site. They collaborated with Willemijn Theelen and Paul Baas at the Netherlands Cancer Institute, who were running a phase II clinical trial on the effect of radiation therapy followed by immunotherapy, specifically the PD-1 inhibitor pembrolizumab.

With help from Theelen and Baas, Anagnostou's team analyzed 293 blood and tumor samples from 72 patients, obtained at baseline and after three to six weeks of treatment. Patients in the control group received immunotherapy alone, while the experimental group received radiation followed by immunotherapy.

The team then performed multiomic analyses on the samples -- that is, combining different "omics" tools, including genomics, transcriptomics and various cell assays -- to deeply characterize what was happening to the immune system systemically and in the local microenvironment at tumor sites that were not directly exposed to radiation.

In particular, the team focused on immunologically "cold" tumors -- tumors that typically do not respond to immunotherapy. These tumors can be recognized by particular biomarkers: a low mutation burden, no expression of a protein called PD-L1, or the presence of mutations in a signaling pathway called Wnt.

Following radiation and immunotherapy, the team found that "cold" tumors far from the site of radiation experienced a prominent reshaping of the tumor microenvironment. Anagnostou describes this shift as the tumors "warming up," transitioning from little or no immune activity to inflamed sites with strong immune activity, including the expansion of new and pre-existing T cells.

"Our findings highlight how radiation can bolster the systemic anti-tumor immune response in lung cancers unlikely to respond to immunotherapy alone," says lead study author Justin Huang, who led the multiomic analyses. "Our work underscores the value of international, interdisciplinary collaboration in translating cancer biology insights to clinical relevance." Huang was awarded the 2025 Paul Ehrlich Research Award in recognition of groundbreaking discoveries by young investigators and their faculty mentors at the Johns Hopkins University School of Medicine.




With Kellie Smith, Ph.D., an associate professor of oncology at the Johns Hopkins Kimmel Cancer Center and a Bloomberg~Kimmel Institute for Cancer Immunotherapy researcher, Anagnostou's team focused on patients who attained long-term survival with combination radiotherapy and immunotherapy, and performed a functional test to find out what the patients' own T cells were doing in the body. In cell cultures, they confirmed that the T cells expanding in patients who received radiation and immunotherapy were indeed recognizing specific mutation-associated neoantigens from the patients' tumors.

Finally, by tracking patient outcomes from the clinical trial, the team observed that patients with immunologically cold tumors that "warmed up" due to radiation therapy had better outcomes than those who did not receive radiation therapy.

"It was super exciting, and truly made everything come full circle," says Anagnostou. "We not only captured the abscopal effect, but we linked the immune response with clinical outcomes in tumors where one would not expect to see immunotherapy responses."

Using specimens from the same cohorts of patients, the team has recently been working to capture the body's response to immunotherapy by detecting circulating tumor DNA (ctDNA) in the blood. That work was presented April 28 at the annual meeting of the American Association for Cancer Research in Chicago.

Additional co-authors on the study include Zineb Belcaid, Mimi Najjar, Daphne van der Geest, Dipika Singh, Christopher Cherry, Archana Balan, James R. White, Jaime Wehr, Rachel Karchin, Noushin Niknafs and Victor E. Velculescu. Michel M. van den Heuvel of Radboud University Medical Center also contributed.

The study was supported by the Johns Hopkins Bloomberg~Kimmel Institute for Cancer Immunotherapy and the National Institutes of Health (grant #CA121113).

Anagnostou has received funding to The Johns Hopkins University from AstraZeneca, LabCorp/Personal Genome Diagnostics, Delfi Diagnostics, and Bristol Myers Squibb in the past five years. She is an advisory board member (compensated) for AstraZeneca and Neogenomics, and has received honoraria from Foundation Medicine, Guardant Health and LabCorp/Personal Genome Diagnostics. She is an inventor on six patent applications submitted by The Johns Hopkins University and related to cancer genomic analyses, ctDNA therapeutic response monitoring and immunogenomic features of response to immunotherapy that have been licensed to one or more entities. Under the terms of these license agreements, the university and inventors are entitled to fees and royalty distributions. The terms of these arrangements are managed by The Johns Hopkins University in accordance with its conflict-of-interest policies.
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Cancer cells go up in flames-thanks to this deep-sea sugar | ScienceDaily
Promoting pyroptosis -- an inflammatory form of programmed cell death -- has become a promising treatment strategy for cancer. In research published in The FASEB Journal, investigators purified a long-chain sugar molecule, or exopolysaccharide, from deep-sea bacteria and demonstrated that it triggers pyroptosis to inhibit tumor growth.


						
The compound, called EPS3.9, consists of mannose and glucose and is produced by the Spongiibacter nanhainus CSC3.9 bacterial strain and other members of the genus Spongiibacter. Mechanistic analyses showed that EPS3.9 can directly target 5 membrane phospholipid molecules and exert tumor toxicity by stimulating pyroptosis in human leukemia cells. EPS3.9 also had significant anti-tumor effects in the mice with liver cancer and activated anti-tumor immune responses.

"Our work not only provides a theoretical basis for developing more carbohydrate-based drugs but also highlights the importance of exploring marine microbial resources," said corresponding author Chaomin Sun, PhD, of the Chinese Academy of Sciences.

What Is Pyroptosis?

Pyroptosis is a fiery form of programmed cell death that helps the body fight infections and disease. Unlike regular cell death (apoptosis), pyroptosis is dramatic and explosive--cells swell, burst open, and release inflammatory signals that alert the immune system.

Originally discovered as a defense against bacteria and viruses, pyroptosis has recently become a hot topic in cancer research. That's because triggering pyroptosis in tumor cells can not only destroy them directly but also rally the immune system to join the attack, essentially turning the tumor into a signal flare for immune response.
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The fungus that makes bread better for you | ScienceDaily

When investigators grew different types of wheat with and without the arbuscular mycorrhizal fungus Rhizophagus irregularis, they observed that crops grown with fungi developed larger grains with greater amounts of phosphorus and zinc. The higher amount of phosphorus in the grain did not result in an increase in phytate (a compound that can hinder digestion of zinc and iron). As a result, bread wheat grown with fungi had higher bioavailability of zinc and iron overall compared with bread wheat grown in the absence of fungi.

"Beneficial soil fungi could be used as a sustainable option to exploit soil-derived plant nutrients. In this case, we found potential to biofortify wheat with important human micronutrients by inoculating the plants with mycorrhizal fungi," said corresponding author Stephanie J. Watts-Williams, PhD, of the University of Adelaide, in Australia.

Rhizophagus irregularis is a species of arbuscular mycorrhizal fungus that forms beneficial relationships with the roots of many types of plants. It helps plants take in more nutrients--especially phosphorus and micronutrients--by extending its thin, root-like structures deep into the soil.

This fungus is one of the most widely studied and used in agriculture and ecology because of its broad compatibility with crops and its ability to improve plant growth, health, and soil quality. By boosting nutrient uptake naturally, R. irregularis supports more resilient plants and reduces the need for chemical fertilizers, making it a valuable tool in sustainable farming and reforestation efforts.
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Snowless winter? Arctic field team finds flowers and meltwater instead | ScienceDaily

Svalbard, warming at six to seven times the global average rate, is at the forefront of the climate crisis, with winter temperatures rising at nearly double the annual average. The commentary highlights that winter warming in the Arctic is no longer an exception but a recurring feature of a profoundly altered climate system, challenging the long-held assumption of a reliably frozen Arctic winter.

"Standing in pools of water at the snout of the glacier, or on bare, green tundra, was shocking and surreal," Dr Bradley describes his experience. "The thick snowpack covering the landscape vanished within days. The gear I packed felt like a relic from another climate."

The team, accustomed to preparing for extreme cold with thermal layers, thick gloves, and insulated down, found themselves working bare-handed in the rain on the glacier.

Laura Molares Moncayo, a PhD student at Queen Mary and the Natural History Museum and a co-author on the study, added: "The goal of our fieldwork campaign was to study freshly fallen snow. But over a two-week period, we were only able to collect fresh snow once, as most of the precipitation fell as rain. This lack of snowfall in the middle of winter undermines our ability to establish a representative baseline for frozen-season processes. The unexpected melt not only disrupted our sampling plan, but also made us question how safe or feasible winter fieldwork really is under such rapidly changing conditions."

This firsthand experience corroborates long-standing projections about Arctic amplification, but it also underscores the alarming speed at which these changes are taking hold. The crossing of the 0degC melting threshold has a transformative impact on the physical environment, the dynamics of local ecosystems, and the very methodology of conducting scientific research in the Arctic during winter.

The implications of these rapid winter changes for the Arctic ecosystem are far-reaching. Winter warming events can disrupt everything from microbial carbon cycling to the survival of Arctic wildlife. These events may also create a feedback loop, accelerating permafrost thaw, microbial carbon degradation, and the release of greenhouse gases across the Arctic. The observed meltwater pooling above frozen ground, forming vast temporary lakes and reducing snow cover to zero in large areas, further exposes the bare ground surface and leads to widespread blooms of biological activity.




The commentary calls for urgent action and highlights critical policy implications. "Climate policy must catch up to the reality that the Arctic is changing much faster than expected, and winter is at the heart of that shift," states Dr Bradley.

The commentary urgently calls for increased investment in wintertime Arctic monitoring, highlighting a significant lack of data and understanding regarding Arctic systems during this fastest-changing season. More observations and experimentation are crucial, not only to establish baselines but also to project future impacts. Furthermore, the authors stress that policymaking must shift from reactive to anticipatory strategies, recognising winter as a critical season of risk. The challenges already faced by well-equipped scientific bases due to mid-winter warming underscore the immense pressure this might place on remote Indigenous Arctic communities, their infrastructure, transport, and emergency responses.

The unexpected conditions during fieldwork, including the thin and slushy snow that hindered snowmobile access to field sites, forced researchers to reconsider how and even whether they can continue winter science as usual. This also presents new safety concerns, including rescue efforts and the ability for the researchers to retreat quickly to the safety of the research station if they encounter polar bears while working in the field.

The commentary, "Svalbard winter warming is reaching melting point," serves as a stark reminder of the accelerating pace of climate change in the Arctic, emphasising that these anomalies are, in fact, the new Arctic reality.

The article involves authors from Queen Mary University of London, the Mediterranean Institute of Oceanography in Marseille, France, The Natural History Museum in London, University of Naples Federico II in Italy, the CNR Institute of Polar Science in Italy.

"We are still unaware of the consequences that these recurring events are bringing to Arctic ecosystems, especially during the winter period, where conditions are more complex and data is scarce," said Donato Giovannelli, an geomicrobiologist at the University of Naples Federico II in Italy and one of the senior authors on the paper. "We might have been too cautious with our messages. Irreversible changes to the Arctic climate are happening in front of our own eyes."
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Watch the Earth split in real time: Stunning footage reveals a 2.5-meter fault slip in seconds | ScienceDaily
During the midday Friday prayer hours on March 28, 2025, a magnitude 7.7 earthquake struck central Myanmar along the Sagaing Fault. With an epicenter close to Mandalay, the country's second-largest city, it was the most powerful earthquake to strike Myanmar in more than a century and the second deadliest in its modern history.


						
The cause was a strike-slip fault, in which two masses of earth "slip" past each other horizontally along a vertical fault plane. To an observer, it would look like the ground were split in two along a defined line, with both sides being wrenched past each other in opposite directions.

Previous seismological studies have inferred pulse-like rupture behavior and curved slip paths from the analysis of seismic data. However, because the recording instruments were at a considerable distance from the fault itself, these findings were indirect.

This time, however, a CCTV camera caught this slip in action, presenting a unique opportunity for a team researchers at Kyoto University to study the fault motion in real time. (See video link at bottom of article.)

The team applied a technique known as pixel cross-correlation to the CCTV footage to analyze the fault's movement frame-by-frame. Their analysis reveals that the fault slipped sideways 2.5 meters in just 1.3 seconds, with a maximum speed of 3.2 meters per second. The total sideways movement recorded during this earthquake is typical of strike-slip ruptures, but the short duration of the fault slip is a major discovery.

"The brief duration of motion confirms a pulse-like rupture, characterized by a concentrated burst of slip propagating along the fault, much like a ripple traveling down a rug when flicked from one end," says corresponding author Jesse Kearse.

The team's analysis also proves that the slip path was subtly curved, a finding which aligns with previous geological observations from faults around the world. This may suggest that such slips are typically curved, as opposed to being completely linear.

The study demonstrates that video-based monitoring of faults is a powerful tool for seismology, enabling unprecedented insights into earthquake behavior. Capturing this level of detail is fundamental to improving our understanding of earthquake processes and enhancing our ability to anticipate the ground shaking expected in future large events.

"We did not anticipate that this video record would provide such a rich variety of detailed observations. Such kinematic data is critical for advancing our understanding of earthquake source physics," says Kearse.

The next phase of their research will utilize physics-based models to investigate the factors that control fault behavior as revealed by this analysis.
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New genetic test predicts obesity before you start kindergarten | ScienceDaily
A new genetic analysis using data from over five million people has provided a clearer understanding of the risk of going on to live with obesity. New research led by the Universities of Copenhagen and Bristol shows analyzing genes at a young age may support early strategies to prevent obesity developing later in life.


						
The World Obesity Federation expects more than half the global population to become overweight or obese by 2035. However, treatment strategies such as lifestyle change, surgery and medications are not universally available or effective.

By drawing on genetic data from over five million people, an international team of researchers, have created a measure called a polygenic risk score (PGS) that is reliably associated with adulthood obesity and shows consistent and indicative patterns in early childhood. The findings could help to identify children and adolescents at higher genetic risk of developing obesity in later life, who could benefit from targeted preventative strategies, such as lifestyle interventions, at a younger age.

"What makes the score so powerful is the consistency of associations between the genetic score and body mass index before the age of five and through to adulthood - timing that starts well before other risk factors start to shape their weight later in childhood. Intervening at this point could theoretically make a huge impact," said Assistant Professor Roelof Smit at the University of Copenhagen and lead author of the research published in the journal Nature Medicine.

Twice as effective at predicting obesity as the next best method

The subtle variations in people's genomes can have a real impact on health when acting together. Thousands of genetic variants have been identified that increase the risk of obesity, for example, variants that act in the brain and influence appetite. A PGS is like a calculator that combines the effects of the different risk variants that a person carries and provides an overall score. The PGS was able to explain almost a fifth (17%) of a person's variation in body mass index - much higher than in previous studies.

To create these PGS, the scientists drew on the genetic data of more than five million people - the largest and most diverse genetic dataset ever - including genetic data from the Genetic Investigation of ANthropometric Traits (GIANT) consortium and consumer DNA testing firm, 23andMe. The researchers then tested whether their new PGS was associated with obesity using datasets of the physical and genetic characteristics of more than 500,000 people, including BMI data tracked over time from the Children of the 90s study. They found that their new PGS was twice as effective as the previous best method at predicting a person's risk of developing obesity.




Dr Kaitlin Wade, Associate Professor in Epidemiology at the University of Bristol and second author on this paper said: "Obesity is a major public health issue, with many factors contributing to its development, including genetics, environment, lifestyle and behaviour. These factors likely vary across a person's life, and we believe that some of these originate in childhood.

"We were delighted to contribute data from the Children of the 90s study to this exceptional and insightful research into the genetic architecture of obesity. We hope this work will contribute to detecting individuals at high risk of developing obesity at an earlier age, which could have a vast clinical and public health impact in the future."

Genetics is not destiny

The research team also investigated the relationship between a person's genetic risk of obesity and the impact of lifestyle weight loss interventions, such as diet and exercise. They discovered that people with a higher genetic risk of obesity were more responsive to interventions but also regained weight more quickly when the interventions ended.

Despite drawing on the genomes of a wider population, the new PGS has its limitations. For example, it was far better at predicting obesity in people with European-like ancestry than in people with African ancestry. This flags the need for work like this in more representative groups.
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The sugar that sparked life: Why ribose was RNA's first choice | ScienceDaily
In living organisms today, complex molecules like RNA and DNA are constructed with the help of enzymes. So how did these molecules form before life (and enzymes) existed? Why did some molecules end up as the building blocks of life and not others? A new study by Scripps Research scientists helps answer these longstanding questions.


						
The results, published in the chemistry journal Angewandte Chemie on June 27, 2025, showhow ribose may have become the sugar of choice for RNA development. They found that ribose binds to phosphate -- another molecular component of RNA -- more quickly and effectively than other sugar molecules. This feature could have helped select ribose for inclusion in the molecules of life.

"This gives credence to the idea that this type of prebiotic chemistry could have produced the building blocks of RNA, which then could have led to entities which exhibit lifelike properties," says corresponding author Ramanarayanan Krishnamurthy, professor of chemistry at Scripps Research.

Nucleotides, the building blocks of RNA and DNA, consist of a five-carbon sugar molecule (ribose or deoxyribose) that is bound to a phosphate group and a nitrogen-based base (the part of the molecule that encodes information, e.g., A, C, G or U). Krishnamurthy's research aims to understand how these complex molecules could have arisen on primordial Earth. Specifically, this study focused on phosphorylation, the step within nucleotide-building where ribose connects to the phosphate group.

"Phosphorylation is one of the basic chemistries of life; it's essential for structure, function and metabolism," says Krishnamurthy. "We wanted to know, could phosphorylation also play a fundamental role in the primordial process that got all of these things started?"

From previous work, the team knew that ribose could become phosphorylated when combined with a phosphate-donating molecule called diamidophosphate (DAP). In this study, they wanted to know whether other, similar sugars could also undergo this reaction, or whether there is something special about ribose.

To test this, the researchers used controlled chemical reactions to investigate how quickly and effectively ribose is phosphorylated by DAP compared to three other sugar molecules with the same chemical makeup but a different shape (arabinose, lyxose and xylose). Then, they used an analytical technique called nuclear magnetic resonance (NMR) spectroscopy to characterize the molecules produced by each reaction.




They showed that although DAP was able to phosphorylate all four sugars, it phosphorylated ribose at a much faster rate. Additionally, the reaction with ribose resulted exclusively in ring-shaped structures with five corners (e.g., 5-member rings), whereas the other sugars formed a combination of 5- and 6-member rings.

"This really showed us that there is a difference between ribose and the three other sugars," says Krishnamurthy. "Ribose not only reacts faster than the other sugars, it's also more selective for the five-member ring form, which happens to be the form that we see in RNA and DNA today."

When they added DAP to a solution containing equal amounts of the four different sugars, it preferentially phosphorylated ribose. And whereas the other three sugars got "stuck" at an intermediate point in the reaction, a large proportion of the ribose molecules were converted into a form that could likely react with a nuclear base to form a nucleotide.

"What we got was a 2-in-1: We showed that ribose is selectively phosphorylated from a mixture of sugars, and we also showed that this selective process produces a molecule with a form that is conducive for making RNA," says Krishnamurthy. "That was a bonus. We did not anticipate that the reaction would pause at the stage advantageous for producing nucleotides."

The researchers caution that, even if these reactions can all occur abiotically, it doesn't mean that they are the reactions that necessarily resulted in life.

"Studying these types of chemistries helps us understand what sort of processes might have led to the molecules that constitute life today, but we are not making the claim that this selection is what led to RNA and DNA, because that's quite a leap," says Krishnamurthy. "There are a lot of other things that need to happen before you get to RNA, but this is a good start."

In future research, the team plans to test whether this chemical reaction can occur inside primitive cellular structures called "protocells."




"The next question is, can ribose be selectively enriched within a protocell, and can it further react to make nucleotides within a protocell?" says Krishnamurthy. "If we can make that happen, it might produce enough tension to force the protocell to grow and divide -- which is exactly what underpins how we grow."

In addition to Krishnamurthy, the study "Selection of Ribofuranose-Isomer Among Pentoses by Phosphorylation with Diamidophosphate" was co-authored by Harold A. Cruz of Scripps Research.

The work was supported by the NASA Astrobiology Exobiology grant (80NSSC22K0509).
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Teen bats are spawning new viruses-here's why scientists are paying close attention | ScienceDaily
New research by the University of Sydney offers important insights into how and when new coronavirus variants arise in bats.


						
Bats are beneficial to our ecosystems and economy but, as habitat destruction and environmental stressors put them in closer proximity to humans, disease risks can emerge. The research, published in Nature Communications on July 17, offers an approach to anticipating the emergence of coronaviruses. It found young bats are infected more frequently and could be a key source of viral spillover into other species. The study also reveals the dynamics of coronaviruses circulating in Australian bats, which pose no known risk to humans.

Endemic in bat populations, most coronaviruses never infect humans. When they do, as with the SARS, COVID-19 and MERS outbreaks, they typically spill over from bats via a bridging animal host.

"Coronaviruses tend not to be of major concern to bats," said Dr Alison Peel from the University's School of Veterinary Science, who led the study. "But they can behave differently if they spill over to new species."

In one of the most comprehensive single studies of its type, the researchers collected more than 2,500 faecal samples, via which bats shed coronaviruses, over three years. Samples were taken from black flying foxes and grey-headed flying foxes at five roost sites across Australia's eastern seaboard.

Viral testing of the samples showed coronaviruses were most prevalent in young bats between March and July, when they were weaning and approaching maturity. This was consistent across the three-year study. Particularly notable was the high proportion of bats infected with multiple coronaviruses at once.

"We were surprised by that high rate of co-infection among juveniles and subadults," Dr Peel said. "Co-infection presents the opportunity for a single cell to become infected with multiple viruses, an important natural precursor to the generation of new strains."

The six coronaviruses detected in the study were nobecoviruses, a subclass which does not jump to humans. Three of these were new. They were useful to analyse because they pose minimal risk to people but are the evolutionary cousins of sarbecoviruses, so-called SARS-like viruses which are more prone to spill across to other species. Understanding the evolution of nobecoviruses offers parallel insights into the evolution of more dangerous coronaviruses.




"We safely tracked how and when coronaviruses circulated naturally in bat populations. Using genomics to track infections to individual animals," Dr John-Sebastian Eden, a study co-author from the Westmead Insitute for Medical Research and the University's Faculty of Medicine and Health.

"The results offer a model for scientists looking to understand coronavirus emergence and future risks in bat populations around the world. By focusing on co-infections in young bats during certain periods, researchers might better predict the natural evolution and emergence of riskier coronaviruses before they pose a risk to human health."

Dr Peel said more research is needed to understand why young bats are more susceptible to infection and co-infection.

"It could be the result of newly weaned animals whose immune systems are still developing or the stress faced by teenage bats looking for a mate for the first time," she said.

The changing environment could also be a factor.

"We know from previous research on other viruses that habitat loss caused by encroaching human populations and food shortages can create stress in bats that weakens immunity and makes them susceptible to infections. It will be important to find out if that's also the case for coronaviruses."

Dr Peel and Dr Eden's research began in 2020, as the COVID-19 pandemic took hold. It built on earlier research into the spread of Hendra virus, which also originates in bats.

"It's rare to see this scale and depth of data in virological research, even among human viruses," said Dr Peel. "The gathering of samples from both individual bats and beneath roosts, and the tracking of individual strains across multiple sites and years, provides a strong foundation for ongoing research into the role of environmental stress on coronavirus emergence."
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Beneath the scales: The secret bone armor that helped lizards survive Australia | ScienceDaily
Beneath the scales of Australia's iconic monitor lizards (commonly known as goannas), scientists have discovered an unexpected secret: a hidden layer of bony skin structures known as osteoderms. These structures, which have been long overlooked, may hold the key to understanding how these ancient reptiles not only survived but thrived in one of the world's harshest environments.


						
The findings, published on July 21 in the prestigious Zoological Journal of the Linnean Society, mark the first large-scale global study of osteoderms in lizards and snakes. The international collaboration brought together researchers from Australia, Europe and the United States, who used cutting-edge micro-CT scanning to examine nearly 2,000 reptile specimens from major museum collections including those held at Museums Victoria's Research Institute.

'We were astonished to find osteoderms in 29 Australo-Papuan monitor lizard species that had never been documented before,' said Roy Ebel, lead author and researcher at Museums Victoria Research Institute and the Australian National University. 'It's a fivefold increase in known cases among goannas.'

Osteoderms are most commonly known from crocodiles, armadillos, and even some dinosaurs like Stegosaurus. But their function has remained something of an evolutionary mystery. While they may provide protection, scientists now suspect they may also support heat regulation, mobility and calcium storage during reproduction.

This new research reveals that osteoderms are far more widespread in lizards than previously thought, occurring in nearly half of all lizard species worldwide - an 85% increase on earlier estimates.

At the heart of this discovery lies the power of museum collections. Scientific institutions like Museums Victoria Research Institute play a critical role in preserving biodiversity through time, enabling researchers to study species long after they were collected. Many of the specimens used in this study were decades, and in some cases over 120 years old, but advances in imaging technology enabled scientists to uncover new insights without harming the original material. These collections are not just archives, they're active tools for scientific discovery.

'What's so exciting about this finding is that it reshapes what we thought we knew about reptile evolution,' said Dr Jane Melville, Museums Victoria Research Institute Senior Curator of Terrestrial Vertebrates. 'It suggests that these skin bones may have evolved in response to environmental pressures as lizards adapted to Australia's challenging landscapes.'

Until now, the presence of osteoderms in monitor lizards was considered rare and mostly confined to the famed Komodo dragon. But the discovery of their widespread presence across Australo-Papuan goannas opens up new questions about how these lizards adapted, survived and diversified across the continent.

This landmark study not only tells a new chapter in the story of Australia's goannas, it provides a powerful new dataset for exploring how skin, structure, and survival have intertwined across millions of years of evolution.
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This oat discovery could change your breakfast-and the future of plant-based food | ScienceDaily
New University of South Australia research is providing evidence of biological triggers of oil production in oats, a discovery that will help processing and potentially drive further demand for Australian-grown oats.


						
While Australia is the world's second-largest exporter of oats, high oil content in oat grains creates challenges during milling, reducing processing efficiency and limiting product innovation - particularly in high-demand sectors like oat flour and plant-based proteins.

Researchers from the University of South Australia, the South Australian Research and Development Institute (SARDI), and the University of Adelaide are collaborating on research designed to better understand the biological processes responsible for oil synthesis in oat grains.

In this study, two contemporary varieties of oats were examined using spatial imaging techniques to track oil build-up during grain development. Researchers then applied 'omics' technologies - lipidomics and proteomics - to analyse lipid and protein expression, which provided key insights into the biological mechanisms involved in the actual formation of the grain, including those relating to oil synthesis.

The UniSA findings have provided further evidence of the mechanisms that underlie the amount of oil in an oat grain. These findings will help to guide future breeding efforts for naturally lower-oil oat varieties, improving milling yields and creating new value-added opportunities across the oat supply chain.

UniSA PhD candidate, Darren Lau, says that current oil removal methods are inefficient and that low-oil breeding programs will aid industry growth.

"While oil can be removed from partially milled oat flakes - using supercritical carbon dioxide prior to further milling - this approach is laborious and expensive," he says.




"Breeding low-oil oat varieties is a cost-effective approach but requires further understanding of oil production in oats. This is where our research is critical.

"Our analysis has identified several key enzymes that are involved in oil synthesis which could be genetically manipulated to lower oil content of oat grains.

"Reducing oil content could also unlock new opportunities in sectors like oat flour and alternative proteins, which could significantly strengthen Australia's position in the market."

The economic potential of these opportunities is reflected in the quantity of oats exported globally. For example, in 2022 twenty-six million metric tonnes of oats were produced worldwide, ranking them seventh among cereals in production quantity.

Lowering oil content in oat grains will enhance processing and product versatility, positioning them alongside traditional cereal staples like barley, maize, wheat, and rice, and further driving industry growth.

The UniSA findings are being used by the Grains Research and Development Corporation (GRDC) oat grain quality consortium to improve suitability for milling and food/beverage ingredient development. Additional research is continuing within the consortium that will build on the study's findings to further inform breeding efforts aimed at reducing oil content in oats.




"The consortia are currently working on a larger and more diverse oat cohort to further investigate molecular markers and nutrient partitioning of oil in oats," Lau says.

"The consortia are also investigating one of the key enzymes validated in this study to determine whether manipulating or removing it can lower oil content, and how that affects the growth of the plant."

SARDI Project Lead Dr Janine Croser, says the study's findings provide further evidence of key pathways involved in oat oil biosynthesis.

"This research provides important insights into the biological mechanisms underlying varietal differences of oil production in developing oat grains," Dr Croser says.

"We expect that the development of low-oil lines will improve efficiencies in the flour milling process and potentially lead to novel uses for oats.

"With demand for plant-based foods on the rise, we anticipate the oat grain quality consortium research will help put Australia at the forefront of oat innovation - supporting growers, processors, and exporters alike."

The full paper, Proteomic and lipidomic analyses reveal novel molecular insights into oat (Avena sativa L.) lipid regulation and crosstalk with starch synthesis during grain development, is available online.
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Aluminium-20 shatters nuclear norms with explosive triple-proton breakup | ScienceDaily
Radioactive decay is a fundamental process in nature by which an unstable atomic nucleus loses energy by radiation. Studying nuclear decay modes is crucial for understanding properties of atomic nuclei. In particular, exotic decay modes like proton emission provide essential spectroscopic tools for probing the structure of nuclei far from the valley of stability -- the region containing stable nuclei on the nuclear chart.


						
In a study published in Physical Review Letters on July 10, physicists from the Institute of Modern Physics (IMP) of the Chinese Academy of Sciences (CAS) and their collaborators have reported the first observation and spectroscopy of aluminium-20, a previously unknown and unstable isotope that decays via the rare process of three-proton emission.

"Aluminium-20 is the lightest aluminium isotope that has been discovered so far. Located beyond the proton drip line, it has seven fewer neutrons than the stable aluminum isotope," said Associate Prof. Xiaodong Xu from IMP, first author of the study.

Using an in-flight decay technique at the Fragment Separator of the GSI Helmholtz Centre for Heavy Ion Research in Darmstadt, Germany, the researchers measured angular correlations of aluminium-20's decay products and discovered the previously unknown nucleus aluminium-20.

Through detailed analysis of angular correlations, the researchers found that the aluminium-20 ground state first decays by emitting one proton to the intermediate ground state of magnesium-19, followed by subsequent decay of magnesium-19 ground state via simultaneous two-proton emission. Aluminium-20 is the first observed three-proton emitter where its one-proton decay daughter nucleus is a two-proton radioactive nucleus.

The researchers also found that the decay energy of the aluminium-20 ground state is significantly smaller than the predictions inferred from the isospin symmetry, indicating a possible isospin symmetry breaking in aluminium-20 and its mirror partner neon-20.

This finding is supported by state-of-the-art theoretical calculations that predict that the spin-parity of the aluminium-20 ground state differs from the spin-parity of the neon-20 ground state.




"This study advances our understanding of the proton-emission phenomena, and provides insights into the structure and decay of nuclei beyond the proton drip line," said Xu.

To date, scientists have discovered over 3,300 nuclides, yet fewer than 300 are stable and exist naturally. The remainder are unstable nuclides that undergo radioactive decay. Common decay modes, such as a decay, b- decay, b+ decay, electron capture, g radiation, and fission, were discovered by the mid-20th century.

Over the past several decades, owing to the tremendous development in nuclear physics experimental facilities and detection technologies, scientists discovered several exotic decay modes in the study of nuclei far from the stability, particularly in neutron-deficient nuclei.

In the 1970s, scientists discovered single-proton radioactivity, where nuclei decay by emitting a proton. After entering the 21st century, two-proton radioactivity was found in the decays of some extremely neutron-deficient nuclei. In recent years, even rarer decay phenomena such as three-, four-, and five-proton emission were observed.

This collaborative effort included contributions from IMP, GSI, Fudan University, and more than a dozen other institutions.

This work was supported by the National Key R&D Program of China, the CAS President's International Fellowship Initiative, and the National Natural Science Foundation of China, among others.
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Magic mushrooms rewind aging in mice-could they do the same for humans? | ScienceDaily
As revenues from the anti-aging market -- riddled with hope and thousands of supplements-- surged past $500 million last year, Emory University researchers identified a compound that actively delays aging in cells and organisms.


						
A newly published study in Nature Partner Journals' Aging demonstrates that psilocin, a byproduct of consuming psilocybin, the active ingredient in psychedelic mushrooms, extended the cellular lifespan of human skin and lung cells by more than 50%.

In parallel, researchers also conducted the first long-term in vivo study evaluating the systemic effects of psilocybin in aged mice of 19 months, or the equivalent of 60-65 human years. Results indicated that the mice that received an initial low dose of psilocybin of 5 mg, followed by a monthly high dose of 15 mg for 10 months, had a 30% increase in survival compared to mice that did not receive any. These mice also displayed healthier physical features, such as improved fur quality, fewer white hairs and hair regrowth.

While traditionally researched for its mental health benefits, this study suggests that psilocybin impacts multiple hallmarks of aging by reducing oxidative stress, improving DNA repair responses, and preserving telomere length. Telomeres are the structured ends of a chromosome, protecting it from damage that could lead to the formation of age-related diseases, such as cancer, neurodegeneration, or cardiovascular disease. These foundational processes influence human aging and the onset of these chronic diseases.

The study concludes that psilocybin may have the potential to revolutionize anti-aging therapies and could be an impactful intervention in an aging population.

"Most cells in the body express serotonin receptors, and this study opens a new frontier for how psilocybin could influence systemic aging processes, particularly when administered later in life," says Louise Hecker, PhD, senior author on the study, and former associate professor at Emory University, where the research was initiated and funded.

While much of what researchers know about psilocybin relates to the brain, few studies have examined its systemic impacts. Many people associate psilocybin with the hallucinogenic impacts, but the majority of the cells in the body express serotonin receptors.




"Our study opens new questions about what long-term treatments can do. Additionally, even when the intervention is initiated late in life in mice, it still leads to improved survival,which is clinically relevant in healthy aging," adds Hecker, currently an associate professor at Baylor College of Medicine.

This news comes on the heels of KFF's recent report that U.S. life expectancy is still below that of other countries similar in income and size, with an average lifespan of 78.4 years, compared to 82.5 years elsewhere. Not only was it the lowest, but as the lifespan in similar countries increased by 7.9 years from 1980-2022, whereas the U.S. life expectancy has only increased by 4.7 years.

"This study provides strong preclinical evidence that psilocybin may contribute to healthier aging -- not just a longer lifespan, but a better quality of life in later years," says Director of Psychedelic Research at Emory University's Department of Psychiatry Ali John Zarrabi, MD. "As a palliative care physician-scientist, one of my biggest concerns is prolonging life at the cost of dignity and function. But these mice weren't just surviving longer -- they experienced better aging," adds Zarrabi, co-investigator of the study.

Zarrabi emphasized the importance of further research in older adults, as well as the well-documented overlap between physical and mental health.

"Emory is actively involved in Phase II and III clinical trials of psilocybin-assisted therapy for depression, and these results suggest we also need to understand psilocybin's systemic effects in aging populations," says Zarrabi. "My hope is also that if psilocybin-assisted therapy is approved as an intervention for depression by the FDA in 2027, then having a better quality of life would also translate into a longer, healthier life."

The study was initiated at Emory University and funded by several awards, including the Imagine, Innovative, and Impact (I3) Award, Emory University School of Medicine; the Georgia CTSA NIH Award; and a grant from Emory's Woodruff Health Sciences Center for Health in Aging.
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What radar found beneath Antarctica could slow ice melt and rising seas | ScienceDaily
The remains of landscapes thought to have formed when ancient rivers flowed across East Antarctica have been discovered - and could help predictions of future loss from the ice sheet.


						
Researchers led by Durham University, UK, examined radar measurements of ice thickness and found extensive, previously unmapped, flat surfaces buried beneath a 3,500 km stretch of the East Antarctic coastline.

These surfaces were once connected and it is believed were formed by large rivers after East Antarctica and Australia broke apart approximately 80 million years ago, and before ice covered Antarctica about 34 million years ago.

The flat surfaces are now hidden beneath the ice sheet and separated by deep troughs, which fast-flowing glaciers are steered through. The ice above the surfaces is moving much more slowly, the researchers say.

Ice loss from Antarctica is increasing, but the flat surfaces act as barriers to ice flow and may currently be regulating the rate of ice loss.

East Antarctica has the potential to raise global sea levels by 52 meters (170 feet) if it were to melt completely.

Adding the newly discovered surfaces' effects into models of future ice-sheet behavior could help refine projections of how the East Antarctic Ice Sheet might react to climate change and what its impact on global sea levels could be, the researchers add.




The findings are published in the journal Nature Geoscience.

Research lead author Dr Guy Paxman, a Royal Society University Research Fellow in the Department of Geography, Durham University, said: "The landscape hidden beneath the East Antarctic Ice Sheet is one of the most mysterious not just on Earth, but on any terrestrial planet in the solar system.

"When we were examining the radar images of the sub-ice topography in this region, these remarkably flat surfaces started to pop out almost everywhere we looked.

"The flat surfaces we have found have managed to survive relatively intact for over 30 million years, indicating that parts of the ice sheet have preserved rather than eroded the landscape.

"Information such as the shape and geology of the newly mapped surfaces will help improve our understanding of how ice flows at the edge of East Antarctica.

"This in turn will help make it easier to predict how the East Antarctic Ice Sheet could affect sea levels under different levels of climate warming in the future."

The extensive flat surfaces were found beneath approximately 40% of the East Antarctic Ice Sheet's 3,500km-long coastline between Princess Elizabeth Land and George V Land.




The preservation of these enigmatic surfaces over tens of millions of years indicates a lack of intense, selective erosion of these areas throughout Antarctica's glacial history.

The research team also included the universities of Newcastle, Edinburgh and Exeter, UK, the British Antarctic Survey, the Alfred Wegener Institute, Germany, the Polar Research Institute of China, and Beijing University of Technology.

Research co-author Professor Neil Ross, Professor of Polar Science and Environmental Geophysics, Newcastle University, said: "We've long been intrigued and puzzled about fragments of evidence for 'flat' landscapes beneath the Antarctic ice sheets.

"This study brings the jigsaw pieces of data together, to reveal the big picture: how these ancient surfaces formed, their role in determining the present-day flow of the ice, and their possible influence on how the East Antarctic Ice Sheet will evolve in a warming world."

The researchers emphasize the need to further explore the influence of these flat surfaces on ice sheet movement during past warmer climates.

This would include drilling through the ice to retrieve rock from the flat surfaces to understand when they were last free from ice cover. This will help improve predictions for how the ice around this large section of the East Antarctic margin will respond as the climate and ocean warms.

The research was funded by the UK's Natural Environment Research Council, a Leverhulme Trust Early Career Fellowship, the European Research Council, the AWI INSPIRES III program and the Natural Science Foundation of China.
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NASA's Roman telescope will catch 100,000 explosions - and rewrite the Universe's story | ScienceDaily
Scientists predict one of the major surveys by NASA's upcoming Nancy Grace Roman Space Telescope may reveal around 100,000 celestial blasts, ranging from exploding stars to feeding black holes. Roman may even find evidence of some of the universe's first stars, which are thought to completely self-destruct without leaving any remnant behind.


						
Cosmic explosions offer clues to some of the biggest mysteries of the universe. One is the nature of dark energy, the mysterious pressure thought to be accelerating the universe's expansion.

"Whether you want to explore dark energy, dying stars, galactic powerhouses, or probably even entirely new things we've never seen before, this survey will be a gold mine," said Benjamin Rose, an assistant professor at Baylor University in Waco, Texas, who led a study about the results. The paper is published in The Astrophysical Journal.

Called the High-Latitude Time-Domain Survey, this observation program will scan the same large region of the cosmos every five days for two years. Scientists will stitch these observations together to create movies that uncover all sorts of cosmic fireworks.

Chief among them are exploding stars. The survey is largely geared toward finding a special class of supernova called type Ia. These stellar cataclysms allow scientists to measure cosmic distances and trace the universe's expansion because they peak at about the same intrinsic brightness. Figuring out how fast the universe has ballooned during different cosmic epochs offers clues to dark energy.

In the new study, scientists simulated Roman's entire High-Latitude Time-Domain Survey. The results suggest Roman could see around 27,000 type Ia supernovae -- about 10 times more than all previous surveys combined.

Beyond dramatically increasing our total sample of these supernovae, Roman will push the boundaries of how far back in time we can see them. While most of those detected so far occurred within approximately the last 8 billion years, Roman is expected to see vast numbers of them earlier in the universe's history, including more than a thousand that exploded more than 10 billion years ago and potentially dozens from as far back as 11.5 billion years. That means Roman will almost certainly set a new record for the farthest type Ia supernova while profoundly expanding our view of the early universe and filling in a critical gap in our understanding of how the cosmos has evolved over time.




"Filling these data gaps could also fill in gaps in our understanding of dark energy," Rose said. "Evidence is mounting that dark energy has changed over time, and Roman will help us understand that change by exploring cosmic history in ways other telescopes can't."

But type Ia supernovae will be hidden among a much bigger sample of exploding stars Roman will see once it begins science operations in 2027. The team estimates Roman will also spot about 60,000 core-collapse supernovae, which occur when a massive star runs out of fuel and collapses under its own weight.

That's different from type Ia supernovae, which originate from binary star systems that contain at least one white dwarf -- the small, hot core remnant of a Sun-like star -- siphoning material from a companion star. Core-collapse supernovae aren't as useful for dark energy studies as type Ias are, but their signals look similar from halfway across the cosmos.

"By seeing the way an object's light changes over time and splitting it into spectra -- individual colors with patterns that reveal information about the object that emitted the light -- we can distinguish between all the different types of flashes Roman will see," said Rebekah Hounsell, an assistant research scientist at the University of Maryland-Baltimore County working at NASA's Goddard Space Flight Center in Greenbelt, Maryland and a co-author of the study.

"With the dataset we've created, scientists can train machine-learning algorithms to distinguish between different types of objects and sift through Roman's downpour of data to find them," Hounsell added. "While searching for type Ia supernovae, Roman is going to collect a lot of cosmic 'bycatch' -- other phenomena that aren't useful to some scientists, but will be invaluable to others."

Hidden Gems

Thanks to Roman's large, deep view of space, scientists say the survey should also unearth extremely rare and elusive phenomena, including even scarcer stellar explosions and disintegrating stars.




Upon close approach to a black hole, intense gravity can shred a star in a so-called tidal disruption event. The stellar crumbs heat up as they swirl around the black hole, creating a glow astronomers can see from across vast stretches of space-time. Scientists think Roman's survey will unveil 40 tidal disruption events, offering a chance to learn more about black hole physics.

The team also estimates Roman will find about 90 superluminous supernovae, which can be 100 times brighter than a typical supernova. They pack a punch, but scientists aren't completely sure why. Finding more of them will help astronomers weigh different theories.

Even rarer and more powerful, Roman could also detect several kilonovae. These blasts occur when two neutron stars -- extremely dense cores leftover from stars that exploded as supernovae -- collide. To date, there has been only one definitive kilonova detection. The team estimates Roman could spot five more.

That would help astronomers learn much more about these mysterious events, potentially including their fate. As of now, scientists are unsure whether kilonovae result in a single neutron star, a black hole, or something else entirely.

Roman may even spot the detonations of some of the first stars that formed in the universe. These nuclear furnaces were giants, up to hundreds of times more massive than our Sun, and unsullied by heavy elements that hadn't yet formed.

They were so massive that scientists think they exploded differently than modern massive stars do. Instead of reaching the point where a heavy star today would collapse, intense gamma rays inside the first stars may have turned into matter-antimatter pairs (electrons and positrons). That would drain the pressure holding the stars up until they collapsed, self-destructing in explosions so powerful they're thought to leave nothing behind.

So far, astronomers have found about half a dozen candidates of these "pair-instability" supernovae, but none have been confirmed.

"I think Roman will make the first confirmed detection of a pair-instability supernova," Rose said -- in fact the study suggests Roman will find more than 10. "They're incredibly far away and very rare, so you need a telescope that can survey a lot of the sky at a deep exposure level in near-infrared light, and that's Roman."

A future rendition of the simulation could include even more types of cosmic flashes, such as variable stars and active galaxies. Other telescopes may follow up on the rare phenomena and objects Roman discovers to view them in different wavelengths of light to study them in more detail.

"Roman's going to find a whole bunch of weird and wonderful things out in space, including some we haven't even thought of yet," Hounsell said. "We're definitely expecting the unexpected."
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Goodbye plastic? Scientists create new supermaterial that outperforms metals and glass | ScienceDaily
Scientists at Rice University and University of Houston have developed an innovative, scalable approach to engineer bacterial cellulose into high-strength, multifunctional materials. The study, published in Nature Communications, introduces a dynamic biosynthesis technique that aligns bacterial cellulose fibers in real-time, resulting in robust biopolymer sheets with exceptional mechanical properties.


						
Plastic pollution persists because traditional synthetic polymers degrade into microplastics, releasing harmful chemicals like bisphenol A (BPA), phthalates and carcinogens. Seeking sustainable alternatives, the research team led by Muhammad Maksud Rahman, assistant professor of mechanical and aerospace engineering at the University of Houston and adjunct assistant professor of materials science and nanoengineering at Rice, leveraged bacterial cellulose -- one of Earth's most abundant and pure biopolymers -- as a biodegradable alternative.

"Our approach involved developing a rotational bioreactor that directs the movement of cellulose-producing bacteria, aligning their motion during growth," said M.A.S.R. Saadi, the study's first author and a doctoral student in material science and nanoengineering at Rice. "This alignment significantly enhances the mechanical properties of microbial cellulose, creating a material as strong as some metals and glasses yet flexible, foldable, transparent and environment friendly."

Bacterial cellulose fibers usually form randomly, which limits their mechanical strength and functionality. By harnessing controlled fluid dynamics within their novel bioreactor, the researchers achieved in situ alignment of cellulose nanofibrils, creating sheets with tensile strength reaching up to 436 megapascals.

Moreover, incorporating boron nitride nanosheets during synthesis resulted in a hybrid material with even greater strength -- around 553 megapascals -- and improved thermal properties, demonstrating a heat dissipation rate three times faster than control samples.

"This dynamic biosynthesis approach enables the creation of stronger materials with greater functionality," Saadi said. "The method allows for the easy integration of various nanoscale additives directly into the bacterial cellulose, making it possible to customize material properties for specific applications."

Shyam Bhakta, a postdoctoral fellow in the Department of BioSciences at Rice, played an important role in advancing the biological aspects of the study. Other Rice collaborators included Pulickel Ajayan, the Benjamin M. and Mary Greenwood Anderson Professor of Materials Science and NanoEngineering; Matthew Bennett, professor of biosciences; and Matteo Pasquali, the A.J. Hartsook Professor of Chemical and Biomolecular Engineering.




"The synthesis process is essentially like training a disciplined bacterial cohort," Saadi explained. "Instead of having the bacteria move randomly, we instruct them to move in a specific direction, thus precisely aligning their cellulose production. This disciplined motion and the versatility of the biosynthesis technique allows us to simultaneously engineer both alignment and multifunctionality."

The scalable, single-step process holds significant promise for numerous industrial applications, including structural materials, thermal management solutions, packaging, textiles, green electronics and energy storage systems.

"This work is a great example of interdisciplinary research at the intersection of materials science, biology and nanoengineering," Rahman added. "We envision these strong, multifunctional and eco-friendly bacterial cellulose sheets becoming ubiquitous, replacing plastics in various industries and helping mitigate environmental damage."

The research was supported by the National Science Foundation (2234567), the U.S. Endowment for Forestry and Communities (23-JV[?]11111129-042) and the Welch Foundation (C-1668). The content herein is solely the responsibility of the authors and does not necessarily represent the official views of the funding organizations and institutions.
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Scientists just solved the mystery of the missing ocean plastic-now we're all in trouble | ScienceDaily
"This estimate shows that there is more plastic in the form of nanoparticles floating in the this part of the ocean, than there is in larger micro- or macroplastics floating in the Atlantic or even all the world's oceans!," said Helge Niemann, researcher at NIOZ and professor of geochemistry at Utrecht University. Mid-June, he received a grant of 3.5 million euros to conduct more research into nanoplastics in the sea and their fate.


						
Ocean expedition For this research, Utrecht master student Sophie ten Hietbrink worked for four weeks aboard the research vessel RV Pelagia. On a trip from the Azores to the continental shelf of Europe, she took water samples at 12 locations where she filtered out anything larger than one micrometer. "By drying and heating the remaining material, we were able to measure the characteristic molecules of different types of plastics in the Utrecht laboratory, using mass spectrometry," Ten Hietbrink says.

First real estimate The research by NIOZ and Utrecht University provides the first estimate of the amount of nanoplastics in the oceans. Niemann: "There were a few publications that showed that there were nanoplastics in the ocean water, but until now no estimate of the amount could ever be made." This first estimate was made possible, according to Niemann, by the joining of forces of ocean scientists and the knowledge of atmospheric scientist Dusan Materic of Utrecht University.

Shocking amount Extrapolating the results from different locations to the whole of the North Atlantic Ocean, the researchers arrived at the immense amount of 27 million tons of nanoplastics. "A shocking amount," Ten Hietbrink believes. "But with this we do have an important answer to the paradox of the missing plastic." Until now, not all the plastic that was ever produced in the world could be recovered. So, it turns out that a large portion is now floating in the water as tiny particles.

Sun, rivers and rain The nanoplastics can reach water by various routes. In part, this happens because larger particles disintegrate under the influence of sunlight. Another part probably flows along with river water. It also appears that nanoplastics reach the oceans through the air, as suspended particles fall down with rainwater or fall from the air onto the water surface as 'dry deposition'.

Consequences The consequences of all those nanoplastics in the water could be fundamental, Niemann emphasizes. "It is already known that nanoplastics can penetrate deep into our bodies. They are even found in brain tissue. Now that we know they are so ubiquitous in the oceans, it's also obvious that they penetrate the entire ecosystem; from bacteria and other microorganisms to fish and top predators like humans. How that pollution affects the ecosystem needs further investigation."

Other oceans In the future, Niemann and colleagues also want to do further research on, for example, the different types of plastics that have not yet been found in the fraction of 1 micrometer or smaller. "For example, we have not found polyethylene or polypropylene among the nanoplastics. It may well be that those were masked by other molecules in the study. We also want to know if nanoplastics are as abundant in the other oceans. It is to be feared that they do, but that remains to be proven.

Not cleaning up but preventing Niemann emphasizes that the amount of nanoplastics in ocean water was an important missing piece of the puzzle, but now there is nothing to do about it. "The nanoplastics that are there, can never be cleaned up. So an important message from this research is that we should at least prevent the further pollution of our environment with plastics."
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A strange fossil at the edge of the solar system just shook up Planet Nine theories | ScienceDaily
Subaru Telescope has made an exciting discovery: a small body beyond Pluto, with implications for the formation, evolution, and current structure of the outer Solar System.


						
The object was found as part of the survey project FOSSIL (Formation of the Outer Solar System: An Icy Legacy), which takes advantage of the Subaru Telescope's wide field of view. The object was discovered through observations taken in March, May, and August 2023 using the Subaru Telescope. The object is currently designated 2023 KQ14; a more classical name will be assigned later by the International Astronomical Union. After that, follow-up observations in July 2024 with the Canada-France-Hawaii Telescope and a search for unrecognized sightings of the object in old data from other observatories allowed astronomers to track the object's orbit over 19 years. Due to its peculiar distant orbit, 2023 KQ14 has been classified as a "sednoid," making it only the fourth known example of this rare type of object.

Numerical simulations conducted by the FOSSIL team, some of which used the PC cluster operated by the National Astronomical Observatory of Japan, indicate that 2023 KQ14 has maintained a stable orbit for at least 4.5 billion years. Although its current orbit differs from those of the other sednoids, the simulations suggest that their orbits were remarkably similar around 4.2 billion years ago.

The fact that 2023 KQ14 now follows an orbit different from the other sednoids indicates that the outer Solar System is more diverse and complex than previously thought. This discovery also places new constraints on the hypothetical Planet Nine. If Planet Nine exists, its orbit must lie farther out than typically predicted.

Dr. Yukun Huang of the National Astronomical Observatory of Japan who conducted simulations of the orbit comments, "The fact that 2023 KQ14's current orbit does not align with those of the other three sednoids lowers the likelihood of the Planet Nine hypothesis. It is possible that a planet once existed in the Solar System but was later ejected, causing the unusual orbits we see today."

Regarding the significance of this discovery, Dr. Fumi Yoshida states, "2023 KQ14 was found in a region far away where Neptune's gravity has little influence. The presence of objects with elongated orbits and large perihelion distances in this area implies that something extraordinary occurred during the ancient era when 2023 KQ14 formed. Understanding the orbital evolution and physical properties of these unique, distant objects is crucial for comprehending the full history of the Solar System. At present, the Subaru Telescope is among the few telescopes on Earth capable of making such discoveries. I would be happy if the FOSSIL team could make many more discoveries like this one and help draw a complete picture of the history of the Solar System."
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Mysterious object found dancing with Neptune | ScienceDaily
A team of astronomers led by the Center for Astrophysics | Harvard & Smithsonian has discovered a rare object far beyond Neptune, from a class known as trans-Neptunian objects, that is moving in rhythm with the giant planet. This object, called 2020 VN40, is the first confirmed body that orbits the sun once for every ten orbits Neptune completes.


						
This discovery helps scientists understand how objects in the outer solar system behave and how they got there. It supports the idea that many distant objects are temporarily "caught" in Neptune's gravity as they drift through space.

"This is a big step in understanding the outer solar system," said Rosemary Pike, lead researcher from the Center for Astrophysics | Harvard & Smithsonian. "It shows that even very distant regions influenced by Neptune can contain objects, and it gives us new clues about how the solar system evolved."

The finding was published this month in The Planetary Science Journal, a publication of the American Astronomical Society.

The discovery was made by the Large inclination Distant Objects (LiDO) survey, which searched for unusual objects in the outer solar system. This survey used the Canada-France-Hawaii Telescope for the main survey operations, and Gemini Observatory and Magellan Baade for additional observations.

The survey was designed to search for bodies with orbits that extend far above and below the plane of the Earth's orbit around the sun, part of the outer solar system that hasn't been well-studied.

"It has been fascinating to learn how many small bodies in the solar system exist on these very large, very tilted orbits," said Dr. Samantha Lawler (University of Regina), a core member of the LiDO team. The object's average distance is about 140 times farther from the sun than Earth and follows a very tilted path around the solar system.




What makes 2020 VN40 even more interesting is how it moves compared to Neptune. Most objects with a simple ratio of the duration of their orbit compared to the duration of Neptune's orbit always come closest to the sun when Neptune is far away. In contrast, 2020 VN40 comes closest to the sun when Neptune is very close by, if you look at their positions from above the solar system. The tilt of 2020 VN40's orbit means that the objects are not actually close, because 2020 VN40 is actually far below the solar system- they only appear close when flattened onto a map. All other known resonant trans-Neptunian objects orbit such that they avoid this alignment at their closest approach to the sun, even in the flattened view.

"This new motion is like finding a hidden rhythm in a song we thought we knew," said Ruth Murray-Clay (University of California Santa Cruz), co-author of the study. "It could change how we think about the way distant objects move."

These findings suggest that highly tilted orbits can lead to new and unexpected types of motion. The LiDO survey has already found over 140 distant objects, and more discoveries are expected from future surveys. With telescopes like the Vera C. Rubin Observatory, scientists hope to find many more objects like 2020 VN40.

"This is just the beginning," said Kathryn Volk of the Planetary Science Institute. "We're opening a new window into the solar system's past."
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Astronomers just witnessed planets being born around a baby star 1300 light-years away | ScienceDaily
International researchers have, for the first time, pinpointed the moment when planets began to form around a star beyond the Sun. Using the ALMA telescope, in which the European Southern Observatory (ESO) is a partner, and the James Webb Space Telescope, they have observed the creation of the first specks of planet-forming material -- hot minerals just beginning to solidify. This finding marks the first time a planetary system has been identified at such an early stage in its formation and opens a window to the past of our own Solar System.


						
"For the first time, we have identified the earliest moment when planet formation is initiated around a star other than our Sun," says Melissa McClure, a professor at Leiden University in the Netherlands and lead author of the new study, published on July 16 in Nature.

Co-author Merel van 't Hoff, a professor at Purdue University, USA, compares their findings to "a picture of the baby Solar System," saying that "we're seeing a system that looks like what our Solar System looked like when it was just beginning to form."

This newborn planetary system is emerging around HOPS-315, a 'proto' or baby star that sits some 1300 light-years away from us and is an analogue of the nascent Sun. Around such baby stars, astronomers often see discs of gas and dust known as 'protoplanetary discs', which are the birthplaces of new planets. While astronomers have previously seen young discs that contain newborn, massive, Jupiter-like planets, McClure says, "we've always known that the first solid parts of planets, or 'planetesimals', must form further back in time, at earlier stages."

In our Solar System, the very first solid material to condense near Earth's present location around the Sun is found trapped within ancient meteorites. Astronomers age-date these primordial rocks to determine when the clock started on our Solar System's formation. Such meteorites are packed full of crystalline minerals that contain silicon monoxide (SiO) and can condense at the extremely high temperatures present in young planetary discs. Over time, these newly condensed solids bind together, sowing the seeds for planet formation as they gain both size and mass. The first kilometer-sized planetesimals in the Solar System, which grew to become planets such as Earth or Jupiter's core, formed just after the condensation of these crystalline minerals.

With their new discovery, astronomers have found evidence of these hot minerals beginning to condense in the disc around HOPS-315. Their results show that SiO is present around the baby star in its gaseous state, as well as within these crystalline minerals, suggesting it is only just beginning to solidify. "This process has never been seen before in a protoplanetary disc -- or anywhere outside our Solar System," says co-author Edwin Bergin, a professor at the University of Michigan, USA.

These minerals were first identified using the James Webb Space Telescope, a joint project of the US, European and Canadian space agencies. To find out where exactly the signals were coming from, the team observed the system with ALMA, the Atacama Large Millimeter/submillimeter Array, which is operated by ESO together with international partners in Chile's Atacama Desert.




With these data, the team determined that the chemical signals were coming from a small region of the disc around the star equivalent to the orbit of the asteroid belt around the Sun. "We're really seeing these minerals at the same location in this extrasolar system as where we see them in asteroids in the Solar System," says co-author Logan Francis, a postdoctoral researcher at Leiden University.

Because of this, the disc of HOPS-315 provides a wonderful analogue for studying our own cosmic history. As van 't Hoff says, "this system is one of the best that we know to actually probe some of the processes that happened in our Solar System." It also provides astronomers with a new opportunity to study early planet formation, by standing in as a substitute for newborn solar systems across the galaxy.

ESO astronomer and European ALMA Program Manager Elizabeth Humphreys, who did not take part in the study, says: "I was really impressed by this study, which reveals a very early stage of planet formation. It suggests that HOPS-315 can be used to understand how our own Solar System formed. This result highlights the combined strength of JWST and ALMA for exploring protoplanetary discs."

The team is composed of M. K. McClure (Leiden Observatory, Leiden University, The Netherlands [Leiden]), M. van 't Hoff (Department of Astronomy, The University of Michigan, Michigan, USA [Michigan] and Purdue University, Department of Physics and Astronomy, Indiana, USA), L. Francis (Leiden), Edwin Bergin (Michigan), W.R. M. Rocha (Leiden), J. A. Sturm (Leiden), D. Harsono (Institute of Astronomy, Department of Physics, National Tsing Hua University, Taiwan), E. F. van Dishoeck (Leiden), J. H. Black (Chalmers University of Technology, Department of Space, Earth and Environment, Onsala Space Observatory, Sweden), J. A. Noble (Physique des Interactions Ioniques et Moleculaires, CNRS, Aix Marseille Universite, France), D. Qasim (Southwest Research Institute, Texas, USA), E. Dartois (Institut des Sciences Moleculaires d'Orsay, CNRS, Universite Paris-Saclay, France.)
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NASA's IXPE tracked a rare pulsar-and found an unexpected power source | ScienceDaily
An international team of astronomers has uncovered new evidence to explain how pulsing remnants of exploded stars interact with surrounding matter deep in the cosmos, using observations from NASA's IXPE (Imaging X-ray Polarimetry Explorer) and other telescopes.


						
Scientists based in the U.S., Italy, and Spain, set their sights on a mysterious cosmic duo called PSR J1023+0038, or J1023 for short. The J1023 system is comprised of a rapidly rotating neutron star feeding off of its low-mass companion star, which has created an accretion disk around the neutron star. This neutron star is also a pulsar, emitting powerful twin beams of light from its opposing magnetic poles as it rotates, spinning like a lighthouse beacon.

The J1023 system is rare and valuable to study because the pulsar transitions clearly between its active state, in which it feeds off its companion star, and a more dormant state, when it emits detectable pulsations as radio waves. This makes it a "transitional millisecond pulsar."

"Transitional millisecond pulsars are cosmic laboratories, helping us understand how neutron stars evolve in binary systems," said researcher Maria Cristina Baglio of the Italian National Institute of Astrophysics (INAF) Brera Observatory in Merate, Italy, and lead author of a paper in The Astrophysical Journal Letters illustrating the new findings.

The big question for scientists about this pulsar system was: Where do the X-rays originate? The answer would inform broader theories about particle acceleration, accretion physics, and the environments surrounding neutron stars across the universe.

The source surprised them: The X-rays came from the pulsar wind, a chaotic stew of gases, shock waves, magnetic fields, and particles accelerated near the speed of light, that hits the accretion disk.

To determine this, astronomers needed to measure the angle of polarization in both X-ray and optical light. Polarization is a measure of how organized light waves are. They looked at X-ray polarization with IXPE, the only telescope capable of making this measurement in space, and comparing it with optical polarization from the European Southern Observatory's Very Large Telescope in Chile. IXPE launched in Dec. 2021 and has made many observations of pulsars, but J1023 was the first system of its kind that it explored.




NASA's NICER (Neutron star Interior Composition Explorer) and Neil Gehrels Swift Observatory provided valuable observations of the system in high-energy light. Other telescopes contributing data included the Karl G. Jansky Very Large Array in Magdalena, New Mexico.

The result: scientists found the same angle of polarization across the different wavelengths.

"That finding is compelling evidence that a single, coherent physical mechanism underpins the light we observe," said Francesco Coti Zelati of the Institute of Space Sciences in Barcelona, Spain, co-lead author of the findings.

This interpretation challenges the conventional wisdom about neutron star emissions of radiation in binary systems, the researchers said. Previous models had indicated that the X-rays come from the accretion disk, but this new study shows they originate with the pulsar wind.

"IXPE has observed many isolated pulsars and found that the pulsar wind powers the X-rays," said NASA Marshall astrophysicist Philip Kaaret, principal investigator for IXPE at NASA's Marshall Space Flight Center in Huntsville, Alabama. "These new observations show that the pulsar wind powers most of the energy output of the system."

Astronomers continue to study transitional millisecond pulsars, assessing how observed physical mechanisms compare with those of other pulsars and pulsar wind nebulae. Insights from these observations could help refine theoretical models describing how pulsar winds generate radiation - and bring researchers one step closer, Baglio and Coti Zelati agreed, to fully understanding the physical mechanisms at work in these extraordinary cosmic systems.

More about IXPE

IXPE, which continues to provide unprecedented data enabling groundbreaking discoveries about celestial objects across the universe, is a joint NASA and Italian Space Agency mission with partners and science collaborators in 12 countries. IXPE is led by NASA's Marshall Space Flight Center in Huntsville, Alabama. BAE Systems, Inc., headquartered in Falls Church, Virginia, manages spacecraft operations together with the University of Colorado's Laboratory for Atmospheric and Space Physics in Boulder.
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Scientists just discovered a secret code hidden in your DNA | ScienceDaily
A new international study suggests that ancient viral DNA embedded in our genome, which were long dismissed as genetic "junk," may actually play powerful roles in regulating gene expression. Focusing on a family of sequences called MER11, researchers from Japan, China, Canada, and the US have shown that these elements have evolved to influence how genes turn on and off, particularly in early human development.


						
Transposable elements (TEs) are repetitive DNA sequences in the genome that originated from ancient viruses. Over millions of years, they spread throughout the genome via copy-and-paste mechanisms. Today, TEs make up nearly half of the human genome. While they were once thought to serve no useful function, recent research has found that some of them act like "genetic switches," controlling the activity of nearby genes in specific cell types.

However, because TEs are highly repetitive and often nearly identical in sequence, they can be difficult to study. In particular, younger TE families like MER11 have been poorly categorized in existing genomic databases, limiting our ability to understand their role.

To overcome this, the researchers developed a new method for classifying TEs. Instead of using standard annotation tools, they grouped MER11 sequences based on their evolutionary relationships and how well they were conserved in the primate genomes. This new approach allowed them to divide MER11A/B/C into four distinct subfamilies, namely, MER11_G1 through G4, ranging from oldest to youngest.

This new classification revealed previously hidden patterns of gene regulatory potential. The researchers compared the new MER11 subfamilies to various epigenetic markers, which are chemical tags on DNA and associated proteins that influence gene activity. This showed that this new classification aligned more closely with actual regulatory function compared with previous methods.

To directly test whether MER11 sequences can control gene expression, the team used a technique called lentiMPRA (lentiviral massively parallel reporter assay). This method allows thousands of DNA sequences to be tested at once by inserting them into cells and measuring how much each one boosts gene activity. The researchers applied this method to nearly 7000 MER11 sequences from humans and other primates, and measured their effects in human stem cells and early-stage neural cells.

The results showed that MER11_G4 (the youngest subfamily) exhibited a strong ability to activate gene expression. It also had a distinct set of regulatory "motifs," which are short stretches of DNA that serve as docking sites for transcription factors, the proteins that control when genes are turned on. These motifs can dramatically influence how genes respond to developmental signals or environmental cues.

Further analysis revealed that the MER11_G4 sequences in humans, chimpanzees, and macaques had each accumulated slightly different changes over time. In humans and chimpanzees, some sequences gained mutations that could increase their regulatory potential during in human stem cells.Young MER11_G4 binds to a distinct set of transcription factors, indicating that this group gained different regulatory functions through sequence changes and contributes to speciation,leading researcher Dr. Xun Chen explains.

The study offers a model for understanding how "junk" DNA can evolve into regulatory elements with important biological roles. By tracing the evolution of these sequences and directly testing their function, the researchers have demonstrated how ancient viral DNA has been co-opted into shaping gene activity in primates.

"Our genome was sequenced long ago, but the function of many of its parts remain unknown," co-responding author Dr. Inoue notes. Transposable elements are thought to play important roles in genome evolution, and their significance is expected to become clearer as research continues to advance.
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AI uncovers 86,000 hidden earthquakes beneath Yellowstone's surface | ScienceDaily
Yellowstone, a popular tourist destination and namesake of an equally popular TV show, was the first-ever national park in the United States. And bubbling beneath it - to this day - is one of Earth's most seismically active networks of volcanic activity.


						
In a new study, published July 18 in the high impact journal Science Advances, Western engineering professor Bing Li and his collaborators at Universidad Industrial de Santander (Industrial University of Santander) in Colombia and the United States Geological Survey used machine learning to re-examine historical earthquake data from the Yellowstone caldera over a 15-year period. The team was able to retroactively detect and assign magnitudes to approximately 10 times more seismic events, or earthquakes, than previously recorded.

A caldera - like the one at Yellowstone Park spanning parts of Wyoming, Idaho and Montana - is a large depression or hollow formed when a volcano erupts and the magma chamber beneath it empties, leading to the collapse of the land above. This is different than a volcanic crater, which is formed by outward blasting.

The historical catalogue for the Yellowstone caldera now contains 86,276 earthquakes spanning the years 2008 to 2022, significantly improving previous understanding of volcanic and seismic systems through better data collection and systematic analyses.

A key finding in the study is that more than half of the earthquakes recorded in Yellowstone were part of earthquake swarms - groups of small, interconnected earthquakes that spread and shift within a relatively small area over a relatively short period of time. This is unlike an aftershock, which is a smaller earthquake that follows a larger mainshock in the same general area.

"While Yellowstone and other volcanoes each have unique features, the hope is that these insights can be applied elsewhere," said Li, an expert in fluid-induced earthquakes and rock mechanics. "By understanding patterns of seismicity, like earthquake swarms, we can improve safety measures, better inform the public about potential risks, and even guide geothermal energy development away from danger in areas with promising heat flow."

Molten-detecting machines

Prior to the application of machine learning, earthquakes were generally detected through manual inspection by trained experts. This process takes time, is cost-intensive and often detects fewer events than possible now with machine learning. Machine learning has sparked a data-mining gold rush in recent years as seismologists revisit the wealth of historical waveform data stored in datacenters across the world and learn more about current and previously unknown seismic regions around the world.




"If we had to do it old school with someone manually clicking through all this data looking for earthquakes, you couldn't do it. It's not scalable," said Li.

The study also shows that earthquake swarms beneath the Yellowstone caldera have occurred along relatively immature, rougher fault structures, compared to more typical mature fault structures seen in regions such as southern California and even immediately outside the caldera.

The roughness was measured by characterizing earthquakes as fractals, which are geometric shapes that exhibit self-similarity, meaning they appear similar at different scales. First visualized by Benoit Mandelbrot in 1980, fractal patterns are seen in coastlines, snowflakes, broccoli, and even the branching of blood vessels. The fractal-based models, targeting roughness versus regularity, were able to characterize these earthquake swarms, which the researchers believe were caused by the mix of slowly moving underground water and sudden bursts of fluid.

"To a large extent, there is no systematic understanding of how one earthquake triggers another in a swarm. We can only indirectly measure space and time between events," said Li. "But now, we have a far more robust catalogue of seismic activity under the Yellowstone caldera, and we can apply statistical methods that help us quantify and find new swarms that we haven't seen before, study them, and see what we can learn from them."
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One pregnancy shot slashes baby RSV hospitalizations by 72% - and shields for months | ScienceDaily
Vaccination of pregnant women has been linked to a drop in newborns being admitted to hospital with a serious lung infection, research suggests.


						
Researchers found the respiratory syncytial virus (RSV) vaccine, introduced across the UK in late summer 2024, led to a 72 percent reduction in babies hospitalized with the virus if mothers were vaccinated.

The findings are the first to show the real-world effectiveness of the vaccine in pregnant women in the UK.

Uptake of the jab among pregnant women could help to limit the number of sick babies each winter, reducing hospital pressures, experts say.

RSV is a common virus that causes coughs and colds but can lead to a severe lung infection called bronchiolitis, which can be dangerous in babies, with some requiring admission to intensive care. The virus is the main infectious cause of hospitalization for babies in the UK and globally.

Receiving the vaccine during pregnancy helps to protect both mother and baby. Antibodies - proteins which help to prevent the virus causing severe infection - produced by the mother in response to the vaccine are passed to the fetus, providing protection from severe RSV for the first six months after birth.

The research team, led by the Universities of Edinburgh and Leicester, recruited 537 babies across England and Scotland who had been admitted to hospital with severe respiratory disease in the winter of 2024-2025, the first season of vaccine implementation. 391 of the babies tested positive for RSV.




Mothers of babies who did not have RSV were two times more likely to have received the vaccine before delivery than the mothers of RSV-positive babies - 41 percent compared with 19 percent.

Receiving the vaccine more than 14 days before delivery offered a higher protective effect, with a 72 percent reduction in hospital admissions compared with 58 percent for infants whose mothers were vaccinated at any time before delivery.

Experts recommend getting vaccinated as soon as possible from 28 weeks of pregnancy to provide the best protection, as this allows more time for the mother to generate and pass on protective antibodies to the baby, but the jab can be given up to birth.

Previous research has found that only half of expectant mothers in England and Scotland are currently receiving the RSV vaccine, despite its high success at preventing serious illness.

The findings highlight the importance of raising awareness of the availability and effectiveness of the new vaccine to help protect babies, experts say.

The study is published in the journal The Lancet Child and Adolescent Health. The research collaboration also included the Universities of Bristol, Oxford, Queen's University Belfast, UCL and Imperial College London and 30 hospitals across England and Scotland.

The study was funded by the Innovative Medicines Initiative (IMI) Respiratory Syncytial Virus Consortium in Europe (RESCEU), the Wellcome Trust and National Institute for Health and Care Research (NIHR) Health Protection Research Unit in Respiratory Infections, Imperial College London.

Dr Thomas Williams, study lead from the University of Edinburgh's Institute for Regeneration and Repair, and Paediatric Consultant at the Royal Hospital for Children and Young People in Edinburgh, said: "With the availability of an effective RSV vaccine shown to significantly reduce the risk of hospitalization in young infants in the UK, there is an excellent opportunity for pregnant women to get vaccinated and protect themselves and their infants from RSV bronchiolitis this coming winter."

Professor Damian Roland from the Leicester Hospitals and University and Consultant in Paediatric Emergency Medicine, said: "Our work highlights the value of vaccination and in keeping with the treatment to prevention principle of the NHS 10 Year plan we would ask all health care systems to consider how they will optimize the roll out of RSV vaccination for mothers."
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A tiny chemistry hack just made mRNA vaccines safer, stronger, and smarter | ScienceDaily
As millions of people know firsthand, the most common side effect of mRNA vaccines like the COVID-19 shot is inflammation: soreness, redness and a day or two of malaise. But what if mRNA vaccines could be redesigned to sidestep that response altogether?


						
In a new paper in Nature Biomedical Engineering, researchers at the University of Pennsylvania show that tweaking the structure of the ionizable lipid, a key component of the lipid nanoparticles (LNPs) that deliver mRNA, not only reduces inflammation but also boosts vaccine effectiveness for preventing or treating a range of diseases, from COVID-19 to cancer.

The key change? Adding phenol groups, chemical compounds with anti-inflammatory properties famously found in foods like olive oil. "By essentially changing the recipe for these lipids, we were able to make them work better with fewer side effects," says Michael J. Mitchell, Associate Professor in Bioengineering (BE) and the paper's senior author. "It's a win-win."

Revising the Recipe 

Until now, the ionizable lipids in LNPs -- one of four types of lipids in LNPs, and arguably the most important -- have largely been synthesized using chemical reactions that combine two components into a new molecule, much like two halves of a sandwich coming together.

"Because these processes have been so successful, there hasn't been much effort to look for alternatives," says Ninqiang Gong, a former postdoctoral fellow in the Mitchell Lab and co-first author of the paper.

Looking back at the history of chemistry, the team found an alternative approach: the Mannich reaction, named after the German chemist who discovered it more than a century ago.




Rather than two components, the Mannich reaction combines three precursors, allowing for a greater variety of molecular outcomes. "We were able to create hundreds of new lipids," says Gong.

Exploring that "library" of lipids led the team to discover that adding a phenol group -- a combination of hydrogen and oxygen connected to a ring of carbon molecules -- substantially reduced inflammation.

"It's kind of like the secret sauce," says Gong. "The phenol group not only reduces the side effects associated with LNPs, but improves their efficacy."

The Power of Phenols 

Previous studies have found that phenol-containing compounds reduce inflammation by negating the harmful effects of free radicals, molecules with unpaired electrons that can disrupt the body's chemistry.

Too many free radicals and too few antioxidants result in "oxidative stress," which degrades proteins, damages genetic material and can even kill cells.




By checking various markers associated with oxidative stress, the researchers compared the inflammatory effects of LNPs formulated using different lipids.

"The best-performing LNP, which we built using a phenol-containing ionizable lipid produced by the Mannich reaction, actually caused less inflammation," says Emily Han, a doctoral student in BE and co-author of the paper.

Less Inflammation, Higher Performance

With these encouraging signs of reduced inflammation, the researchers next tested whether the new lipids also improved vaccine performance.

Across multiple experiments, C-a16 LNPs, which incorporated the most anti-inflammatory lipid, outperformed LNPs used in on-the-market mRNA technologies.

"Lowering oxidative stress makes it easier for LNPs to do their job," says Dongyoon Kim, a postdoctoral fellow in the Mitchell Lab and co-first author of the paper.

C-a16 LNPs not only produced longer-lasting effects, but also improved the efficacy of gene-editing tools like CRISPR and the potency of vaccines for treating cancer.

Fighting Genetic Disease, Cancer and COVID-19

To test how well the new C-a16 lipids worked in an animal model, the researchers first used them to deliver into cells the gene that makes fireflies glow -- a classic experiment for checking the strength of genetic instructions.

The glow in mice was about 15 times brighter compared to the LNPs used in Onpattro, an FDA-approved treatment for hereditary transthyretin amyloidosis (hATTR), a rare genetic liver disease.

The C-a16 lipids also helped gene-editing tools like CRISPR do a better job fixing the faulty gene that causes hATTR. In fact, they more than doubled the treatment's effectiveness in a mouse model compared to current delivery methods.

In cancer treatments, the results were just as striking. In an animal model of melanoma, an mRNA cancer treatment delivered with C-a16 lipids shrank tumors three times more effectively than the same treatment delivered with the LNPs used in the COVID-19 vaccines. The new lipids also gave cancer-fighting T cells a boost, helping them recognize and destroy tumor cells more efficiently -- and with less oxidative stress.

Finally, when the team used the C-a16 lipids for preparing COVID-19 mRNA vaccines, the immune response in animal models was five times stronger than with standard formulations.

"By causing less disruption to cellular machinery, the new, phenol-containing lipids can enhance a wide range of LNP applications," says Kim.

Old Chemistry, New Frontiers

Besides investigating the immediate potential of the new lipids to reduce side effects in mRNA vaccines, the researchers look forward to exploring how overlooked chemical processes like the Mannich reaction can unlock new LNP-enhancing recipes.

"We tried applying one reaction discovered a century ago, and found it could drastically improve cutting-edge medical treatments," says Mitchell. "It's exciting to imagine what else remains to be rediscovered."

This study was conducted at the University of Pennsylvania School of Engineering and Applied Science (Penn Engineering) and the Perelman School of Medicine (Penn Medicine), and was supported by a U.S. National Institutes of Health (NIH) Director's New Innovator Award (DP2 TR002776), a Burroughs Wellcome Fund Career Award at the Scientific Interface (CASI), a U.S. National Science Foundation CAREER Award (CBET-2145491), the American Cancer Society (RSG-22-122-01-ET), two US National Science Foundation Graduate Research Fellowships (DGE 1845298, DGE 1845298), a GEM Fellowship, and the NIH/National Cancer Institute Pre-doc to Post-doc Transition Award (F99 CA284294).

Additional co-authors include Rohan Palanki, Qiangqiang Shi, Xuexiang Han, Lulu Xue, Junchao Xu and Christian G. Figueroa-Espada of Penn Engineering; Drew Weissman, Mohamad-Gabriel Alameh, Rakan El-Mayta and Garima Dwivedi of Penn Medicine; and Zilin Meng, Tianyu Luo and Jinghong Li of USTC. 
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Active but still gaining weight? Duke scientists reveal why | ScienceDaily
A newly released study from Duke University's Pontzer Lab, housed in the Department of Evolutionary Anthropology in Trinity College of Arts & Sciences, looks at the correlations between economic development, daily energy expenditure and the rise in a country's obesity level.


						
While many experts have offered that rising obesity rates are due to declining physical activity as societies become more industrialized, the findings show that people in wealthier countries expend just as much -- or even more -- energy daily. In an article recently published in PNAS, Duke researchers point instead to higher caloric intake as the primary driver, suggesting that diet rather than idleness plays the bigger role in the global obesity crisis.

"Despite decades of trying to understand the root causes of the obesity crisis in economically developed countries, public health guidance remains stuck with uncertainty as to the relative importance of diet and physical activity. This large, international, collaborative effort allows us to test these competing ideas. It's clear that changes in diet, not reduced activity, are the main cause of obesity in the U.S. and other developed countries," says Herman Pontzer, principal investigator with the Pontzer Lab and professor in the Department of Evolutionary Anthropology.

The researchers analyzed thousands of measurements of daily energy expenditure, body fat percentage and body mass index (BMI) from adults aged 18 to 60 across 34 populations spanning six continents. The more than 4,200 adults included in the study came from a wide range of lifestyles and economies, including hunter-gatherer, pastoralist, farming and industrialized populations. To further categorize the level of industrialization, they also integrated data from the United Nations Human Development Index (HDI) to incorporate measures of lifespan, prosperity and education.

"While we saw a marginal decrease in size-adjusted total energy expenditure with economic development, differences in total energy expenditure explained only a fraction of the increase in body fat that accompanied development. This suggests that other factors, such as dietary changes, are driving the increases in body fat that we see with increasing economic development," says Amanda McGrosky, a Duke postdoctoral alumna and lead investigator for the study who is now an assistant professor of biology at Elon University.

The researchers hope the study helps clarify public health messaging and strategies to tackle the obesity crisis and explain that the findings do not mean that efforts to promote physical activity should be minimized. Instead, the data support an emerging consensus that both diet and exercise should be prioritized. "Diet and physical activity should be viewed as essential and complementary, rather than interchangeable," the study notes. They will next work to identify which aspects of diet in developed countries are most responsible for the rise in obesity.
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Cracking the carbene code: A 100x faster path to life-saving drugs | ScienceDaily
Chemists have developed a novel way to generate a variety of highly useful chemical building blocks by harnessing metal carbenes, suggests new research.


						
Typically used in chemical reactions essential for drug synthesis and materials development, carbenes are short-lived, highly reactive carbon atoms. In the lab, this can make carbenes especially tricky to create, as methods to form them are limited and often hazardous.

Now, for the first time, an approach discovered by researchers at The Ohio State University has made producing these metal carbenes much easier, said David Nagib, co-author of the study, a distinguished professor in arts and sciences and a professor of chemistry and biochemistry at The Ohio State University,

"Our goal all along was to determine if we could come up with new methods of accessing carbenes that others hadn't found before," he said. "Because if you could harness them in a milder catalytic way, you could reach new reactivity, which is essentially what we did."

Researchers came upon this carbene-crafting method by using iron as a metal catalyst and then combining it with chlorine-based molecules that easily generate free radicals. Together, these ingredients worked to form the carbene of their choice, including many that had never been made before. Then, to create a chemical reaction, these carbenes quickly attach to another molecule in a strained bond to form a cyclopropane, which is shaped like a triangle.

These three-sided molecular fragments are vital to the synthesis of medicines and agrichemicals, in part due to their small size and unusual energy. But while there are many ways to synthesize this shape, which is one of the most common found in medicines, this team's work was inspired by looking for the best ways to create them.

"Our lab is obsessed with trying to get the best methods for making cyclopropanes out there as soon as possible," said Nagib. "We have the eye on the prize of inventing better tools to make better medicines, and along the way, we've solved a huge problem in the carbene world."

The study was recently published in Science.




In decoding one of chemistry's greatest challenges, the team also found that their method works well in water, suggesting that metal carbenes might one day even be reliably created inside a living cell to discover new drug targets. According to Nagib, this new approach is about 100 times better than previous chemical tools that his lab has produced over the last decade.

"Our lab is very much a tool development lab," he said. "And to me, the way you gauge if it's valuable or interesting is if others use your tool."

The team expects their discovery to become extremely impactful because for scientists, accessing a new way of creating and classifying carbenes means that the current wasteful, multistep process of producing them can be made both simpler and safer. For consumers, this method suggests that future drugs developed by this technology may be cheaper, more potent, faster-acting, and longer-lasting.

The work could prevent shortages of important medicines like antibiotics and antidepressants, as well as drugs that treat heart disease, COVID and HIV infections, Nagib said.

Additionally, because this team's work is so groundbreaking, they'd like to ensure this transformational organic chemistry tool is accessible to both big and small research labs and drug manufacturers around the world. One of the most effective ways to guarantee this and establish the future of their strategy is to keep improving the current technique, said Nagib.

"Our team at Ohio State came together in the coolest, most collaborative way to develop this tool," he said. "So we're going to continue racing to show how many different types of catalysts it could work on and make all kinds of challenging and valuable molecules."

Other Ohio State co-authors include Khue Nguyen, Xueling Mo, Bethany DeMuynck, Mohamed Elsayed, Jacob Garwood, Duong Ngo and Ilias Khan Rana. This work was supported by the National Science Foundation, the National Institutes of Health and the Brown Institute for Basic Science.
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The heatwave that shattered ecosystems, starved whales, and drove fish north | ScienceDaily
New research from the University of Victoria (UVic) highlights how marine heatwaves can dramatically impact marine ecosystems and offers a stark preview of how future ocean warming will reshape ocean life.


						
From 2014 to 2016, the Pacific coast of North America experienced the longest marine heatwave ever recorded, with temperatures reaching two to six degrees above historical averages over a prolonged period. Researchers from UVic's Baum Lab have compiled a comprehensive overview of the heatwave's ecological impacts, reviewing the findings from 331 primary studies and governmental reports.

"The marine heatwave resulted in unprecedented ecological disturbance across thousands of kilometers of North America's west coast," says Samuel Starko, lead author and former UVic postdoctoral fellow. "Our comprehensive synthesis of the ecological impacts of the heatwave helps us to better understand its overall impacts and how these fit into the broader context of other marine heatwaves."

According to the research, 240 different species were found outside of their typical geographic range during the heatwave, with many of them found further north than ever before. Several species, such as the northern right whale dolphin and the sea slug Placida cremoniana, were found over 1,000 kilometers north of their typical habitat.

The heatwave caused widespread kelp and seagrass declines and many kelp forests collapsed. Species from sea stars to seabirds died on unprecedented scales and unusual mortality events were observed in several species of marine mammal. A key rocky shore predator, Pycnopodia helianthoides, came close to extinction.

Many of the impacts of the heatwave were cascading, with direct impacts on some species driving complex dynamics that affected everything from plankton to whales. Temperature-linked diseases, such as sea star wasting disease, contributed to ecosystem collapse. The reduced abundance and nutritional quality of forage fish caused problems for predators. Plankton communities reorganized and offshore oceanographic productivity was altered.

The heatwave had economic costs as well. The closure of multiple fisheries, driven by changes in species interactions, disease proliferation and habitat loss, caused hundreds of millions of dollars in losses.

"As heatwaves become more frequent and intense under climate change, the 2014-16 Northeast Pacific marine heatwave provides a critical example of how climate change is impacting ocean life, and how our future oceans may look," says Julia Baum, UVic marine ecologist and special advisor, climate. "This study underscores the urgent need for proactive, ecosystem-based marine conservation strategies and climate change mitigation measures."

The research, published in Oceanography and Marine Biology: An Annual Review, is supported by funding from the Natural Science and Engineering Research Council of Canada, Mitacs, Oceans North, Fisheries and Oceans Canada and the Forrest Research Foundation.

Research in the Baum Lab supports the United Nations Sustainable Development Goals (SDGs) No. 11 (life below water) and No. 13 (climate action). Learn more about the SDGs at UVic.
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This genetic breakthrough could help thousands of species cheat extinction | ScienceDaily
Gene editing technologies -- such as those used in agriculture and de-extinction projects -- can be repurposed to offer what an international team of scientists is calling a transformative solution for restoring genetic diversity and saving endangered species.


						
In a new Nature Reviews Biodiversity Perspective article published on July 18, the authors explore the promises, challenges and ethical considerations of genome engineering, and propose an approach for its implementation into biodiversity conservation.

They argue that gene editing could recover lost genetic diversity in species at risk of extinction using historical samples, such as DNA from museum collections, biobanks and related species.

The multidisciplinary team of conservation geneticists and biotechnologists is co-led by Prof Cock van Oosterhout at the University of East Anglia (UEA) and Dr Stephen Turner from Colossal Biosciences, in collaboration with the Colossal Foundation, the Durrell Institute of Conservation and Ecology (University of Kent), Globe Institute (University of Copenhagen), Mauritius Wildlife Foundation (MWF), the Mauritius National Parks and Conservation Service (NPCS), and Durrell Wildlife Conservation Trust.

"We're facing the fastest environmental change in Earth's history, and many species have lost the genetic variation needed to adapt and survive," said Prof van Oosterhout. "Gene engineering provides a way to restore that variation, whether it's reintroducing DNA variation that has been lost from immune-system genes that we can retrieve from museum specimens or borrowing climate-tolerance genes from closely related species.

"To ensure the long-term survival of threatened species, we argue that it is essential to embrace new technological advances alongside traditional conservation approaches."

Conservation successes such as captive breeding and habitat protection often focus on boosting population numbers but do little to replenish the gene variants lost when a species' numbers crash.




As populations rebound, they can remain trapped with a diminished genetic variation and a high load of harmful mutations, a phenomenon known as genomic erosion. Without intervention, species that recovered from a population crash may remain genetically compromised, with reduced resilience to future threats like new diseases or shifting climates.

One example of this is the pink pigeon, whose population has been brought back from the brink of extinction -- from about 10 individuals to a population now of more than 600 birds -- by decades of captive-breeding and reintroduction efforts in Mauritius.

Several of the authors have studied the pigeon's genetics to reveal that, despite its recovery, it continues to experience substantial genomic erosion and is likely to go extinct in the next 50 to 100 years. The next challenge is to restore the genetic diversity it has lost, enabling it to adapt to future environmental change -- genome engineering could make this possible.

The technology is already common in agriculture: crops resistant to pests and drought cover millions of hectares worldwide. More recently, announcements of plans to bring extinct species back to life have further highlighted its potential.

"The same technological advances that allow us to introduce genes of mammoths into the genome of an elephant can be harnessed to rescue species teetering on the brink of extinction," said Dr Beth Shapiro, Chief Science Officer at Colossal Biosciences. "It is our responsibility to reduce the extinction risk faced today by thousands of species."

The scientists outline three key applications for gene editing in conservation:
    	Restoring lost variation -- bringing back genetic diversity that has been lost from the gene pool of the modern populations of threatened species, using DNA from samples of the species collected decades or even centuries ago, which are stored in natural history museums all over the world.
    	Facilitated adaptation -- introducing genes from related, better-adapted species to confer traits like heat tolerance or pathogen resistance, equipping threatened species to adapt to rapid environmental change.
    	Reducing harmful mutations -- populations that have previously crashed in numbers often carry harmful mutations that have become fixed by chance, so targeted gene edits could replace these mutations with the healthy variant from before the population crash, with the potential to improve fertility, survival rates, and overall health.

They also address the risks, such as off-target genetic modifications and unintentional further reductions in genetic diversity, cautioning that the approaches remain experimental.




The need for phased, small-scale trials, and rigorous long-term monitoring of evolutionary and ecological impacts is emphasized, as well as robust engagement with local communities, indigenous groups and the wider public, before broader implementation. The authors stress that genetic interventions must complement, not replace, habitat restoration and traditional conservation actions.

"Biodiversity faces unprecedented threats that demand unprecedented solutions," said Associate Professor Hernan Morales of the Globe Institute. "Genome editing is not a replacement for species protection and will never be a magical fix -- its role must be carefully evaluated alongside established conservation strategies as part of a broader, integrated approach with species protection as a guiding principle."

Biotech-driven initiatives could also attract new investors and expertise, potentially creating new benefits for existing endangered species program.

'Genome engineering in biodiversity conservation and restoration', Cock van Oosterhout et al, is published in Nature Reviews Biodiversity on 18 July.
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This tiny metal switches magnetism without magnets - and could power the future of electronics | ScienceDaily
Research from the University of Minnesota Twin Cities gives new insight into a material that could make computer memory faster and more energy-efficient.


						
The study was recently published in Advanced Materials, a peer-reviewed scientific journal. The researchers also have a patent on the technology.

As technology continues to grow, so does the demand for emerging memory technology. Researchers are looking for alternatives and complements to existing memory solutions that can perform at high levels with low energy consumption to increase the functionality of everyday technology.

In this new research, the team demonstrated a more efficient way to control magnetization in tiny electronic devices using a material called Ni4W-a combination of nickel and tungsten. The team found that this low-symmetry material produces powerful spin-orbit torque (SOT) -- a key mechanism for manipulating magnetism in next-generation memory and logic technologies.

"Ni4W reduces power usage for writing data, potentially cutting energy use in electronics significantly," said Jian-Ping Wang, a senior author on the paper and a Distinguished McKnight Professor and Robert F. Hartmann Chair in the Department of Electrical and Computer Engineering (ECE) at the University of Minnesota Twin Cities.

This technology could help reduce the electricity consumption of devices like smartphones and data centers making future electronics both smarter and more sustainable.

"Unlike conventional materials, Ni4W can generate spin currents in multiple directions, enabling 'field-free' switching of magnetic states without the need for external magnetic fields. We observed high SOT efficiency with multi-direction in Ni4W both on its own and when layered with tungsten, pointing to its strong potential for use in low-power, high-speed spintronic devices." said Yifei Yang, a fifth-year Ph.D. student in Wang's group and a co-first author on the paper.




Ni4W is made from common metals and can be manufactured using standard industrial processes. The low-cost material makes it very attractive to industry partners and soon could be implemented into technology we use everyday like smart watches, phones, and more.

"We are very excited to see that our calculations confirmed the choice of the material and the SOT experimental observation," said Seungjun Lee, a postdoctoral fellow in ECE and the co-first author on the paper.

The next steps are to grow these materials into a device that is even smaller from their previous work.

In addition to Wang, Yang and Lee, the ECE team included Paul Palmberg Professor Tony Low, another senior author on the paper, Yu-Chia Chen, Qi Jia, Brahmudutta Dixit, Duarte Sousa, Yihong Fan, Yu-Han Huang, Deyuan Lyu and Onri Jay Benally. This work was done with Michael Odlyzko, Javier Garcia-Barriocanal, Guichuan Yu and Greg Haugstad from the University of Minnesota Characterization Facility, along with Zach Cresswell and Shuang Liang from the Department of Chemical Engineering and Materials Science.

This work was supported by SMART (Spintronic Materials for Advanced InforRmation Technologies), a world-leading research center that brings together experts from across the nation to develop technologies for spin-based computing and memory systems. SMART was one of the seven centers of nCORE, a Semiconductor Research Corporation program sponsored by the National Institute of Standards and Technology. This work is being supported by the Global Research Collaboration Logic and Memory program. This study was done in collaboration with the University of Minnesota Characterization Facility and the Minnesota Nano Center.
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Scientists twist DNA into self-building nanostructures that could transform technology | ScienceDaily
Researchers are creating new moire materials at the nanometer scale using advanced DNA nanotechnology: DNA moire superlattices form when two periodic DNA lattices are overlaid with a slight rotational twist or positional offset. This creates a new, larger interference pattern with completely different physical properties. A new approach developed by researchers at the University of Stuttgart and the Max Planck Institute for Solid State Research not only facilitates the complex construction of these superlattices; it also unlocks entirely new design possibilities at the nanoscale. The study has been published in the journal Nature Nanotechnology.


						
Moire superlattices have become central to modern condensed matter and photonic research. However, realizing such structures typically involves delicate and laborious fabrication steps, including precise alignment and transfer of pre-fabricated layers under highly controlled conditions. "Our approach bypasses traditional constraints of creating moire superlattices," says Prof. Laura Na Liu, director of the 2nd Physics Institute at the University of Stuttgart.

New paradigm for the construction of moire superlattices

"Unlike conventional methods that rely on mechanical stacking and twisting of two-dimensional materials, our platform leverages a bottom-up assembly process," explains Laura Na Liu. The assembly process refers to the linking of individual DNA strands to form larger, ordered structures. It is based on self-organization: The DNA strands join together without external intervention, solely through molecular interactions. The Stuttgart research team is taking advantage of this special feature. "We encode the geometric parameters of the superlattice -- such as rotation angle, sublattice spacing, and lattice symmetry -- directly into the molecular design of the initial structure, known as the nucleation seed. We then allow the entire architecture to self-assemble with nanometer precision." The seed acts as a structural blueprint, directing the hierarchical growth of 2D DNA lattices into precisely twisted bilayers or trilayers, all achieved within a single solution-phase assembly step.

Exploring Uncharted Territory: Moire Structures on the Intermediate Nanometer Scale

While moire superlattices have been widely explored at the atomic (angstrom) and photonic (submicron) scales, the intermediate nanometer regime, where both molecular programmability and material functionality converge, has remained largely inaccessible. The Stuttgart researchers have closed this gap with their current study. The team combines two powerful DNA nanotechniques: DNA origami and single-stranded tile (SST) assembly.

Using this hybrid strategy, the researchers constructed micrometer-scale superlattices with unit cell dimensions as small as 2.2 nanometers, featuring tunable twist angles and various lattice symmetries, including square, kagome, and honeycomb. They also demonstrated gradient moire superlattices, in which the twist angle and hence moire periodicity varies continuously across the structure. "These superlattices reveal well-defined moire patterns under transmission electron microscopy, with observed twist angles closely matching those encoded in the DNA origami seed," notes co-author Prof. Peter A. van Aken from the Max Planck Institute for Solid State Research.




The study also introduces a new growth process for moire superlattices. The process is initiated by spatially defined capture strands on the DNA seed that act as molecular 'hooks' to precisely bind SSTs and direct their interlayer alignment. This enables the controlled formation of twisted bilayers or trilayers with accurately aligned SST sublattices.

Broad implications across molecular engineering, nanophotonics, spintronics, and materials science

Their high spatial resolution, precise addressability, and programmable symmetry endow the new moire superlattices with significant potential for diverse applications in research and technology. For example, they are ideal scaffolds for nanoscale components -- such as fluorescent molecules, metallic nanoparticles or semiconductors in customized 2D and 3D architectures.

When chemically transformed into rigid frameworks, these lattices could be repurposed as phononic crystals or mechanical metamaterials with tunable vibrational responses. Their spatial gradient design also opens avenues for transformation optics and gradient-index photonic devices, where moire periodicity could steer light or sound along controlled trajectories.

One particularly promising application lies in spin-selective electron transport. DNA has been shown to act as a spin filter, and these well-ordered superlattices with defined moire symmetries could serve as a platform to explore topological spin transport phenomena in a highly programmable setting.

"This is not about mimicking quantum materials," says Laura Na Liu. "It's about expanding the design space and making it possible to build new types of structured matter from the bottom up, with geometric control embedded directly into the molecules."




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/07/250720034013.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Popular sugar substitute linked to brain cell damage and stroke risk | ScienceDaily
From low-carb ice cream to keto protein bars to "sugar-free" soda, the decades-old sweetener erythritol is everywhere.


						
But new University of Colorado Boulder research shows the popular sugar substitute and specialty food additive comes with serious downsides, impacting brain cells in numerous ways that can boost risk of stroke.

The study was published in the Journal of Applied Physiology.

"Our study adds to the evidence suggesting that non-nutritive sweeteners that have generally been purported to be safe, may not come without negative health consequences," said senior author Christopher DeSouza, professor of integrative physiology and director of the Integrative Vascular Biology Lab.

First approved by the Food and Drug Administration in 2001, erythritol is a sugar alcohol, often produced by fermenting corn and found in hundreds of products. It has almost no calories, is about 80% as sweet as table sugar, and has negligible impact on insulin levels, making it a favorite for people trying to lose weight, keep their blood sugar in check or avoid carbohydrates.

But recent research has begun to shed light on its risks.

One recent study involving 4,000 people in the U.S. and Europe found that men and women with higher circulating levels of erythritol were significantly more likely to have a heart attack or stroke within the next three years.




DeSouza and first author Auburn Berry, a graduate student in his lab, set out to understand what might be driving that increased risk.

Researchers in the lab treated human cells that line blood vessels in the brain for three hours with about the same amount of erythritol contained in a typical sugar-free beverage.

They observed that the treated cells were altered in numerous ways: They expressed significantly less nitric oxide, a molecule that relaxes and widens blood vessels, and more endothelin-1, a protein that constricts blood vessels. Meanwhile, when challenged with a clot-forming compound called thrombin, cellular production of the natural clot-busting compound t-PA was "markedly blunted." The erythritol-treated cells also produced more reactive oxygen species (ROS), a.k.a. "free radicals," metabolic byproducts which can age and damage cells and inflame tissue.

"Big picture, if your vessels are more constricted and your ability to break down blood clots is lowered, your risk of stroke goes up," said Berry. "Our research demonstrates not only that, but how erythritol has the potential to increase stroke risk."

DeSouza notes that their study used only a serving-size worth of the sugar substitute. For those who consume multiple servings per day, the impact, presumably, could be worse.

The authors caution that their study was a laboratory study, conducted on cells, and larger studies in people are needed.

That said, De Souza encourages consumers to read labels, looking for erythritol or "sugar alcohol" on the label.

"Given the epidemiological study that inspired our work, and now our cellular findings, we believe it would be prudent for people to monitor their consumption of non-nutrient-sweeteners such as this one," he said.
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Lasers just unlocked a hidden side of gold, copper, and aluminum | ScienceDaily
A team of scientists has developed a powerful new way to detect subtle magnetic signals in common metals like copper, gold, and aluminum--using nothing more than light and a clever technique. Their research, recently published in the prestigious journal Nature Communications, could pave the way for advances in everything from smartphones to quantum computing.


						
The Longstanding Puzzle: Why Can't We See the Optical Hall Effect?

For over a century, scientists have known that electric currents bend in a magnetic field--a phenomenon known as the Hall effect. In magnetic materials like iron, this effect is strong and well understood. But in ordinary, non-magnetic metals like copper or gold, the effect is much weaker.

In theory, a related phenomenon--the optical Hall effect--should help scientists visualize how electrons behave when light and magnetic fields interact. But at visible wavelengths, this effect has remained far too subtle to detect. The scientific world has known it was there, but lacked the tools to measure it.

"It was like trying to hear a whisper in a noisy room for decades," said Prof. Amir Capua. "Everyone knew the whisper was there, but we didn't have a microphone sensitive enough to hear it."

Cracking the Code: A Closer Look at the Invisible

Led by Ph.D. candidate Nadav Am Shalom and Prof. Amir Capua from the Institute of Electrical Engineering and Applied Physics at Hebrew University, in collaboration with Prof. Binghai Yan from the Weizmann Institute of Science, Pennsylvania State University, and Prof. Igor Rozhansky from the University of Manchester, the study focuses on a tricky challenge in physics: how to detect tiny magnetic effects in materials that aren't magnetic.




"You might think of metals like copper and gold as magnetically 'quiet'--they don't stick to your fridge like iron does," explained Prof. Capua. "But in reality, under the right conditions, they do respond to magnetic fields--just in extremely subtle ways."

The challenge has always been how to detect these tiny effects--especially using light in the visible spectrum where laser sources are readily available. Until now, the signal was simply too faint to observe.

Turning Up the Volume on Magnetic Whispers

To solve this, the researchers upgraded a method called the magneto-optical Kerr effect (MOKE), which uses a laser to measure how magnetism alters light's reflection. Think of it like using a high-powered flashlight to catch the faintest glint off a surface in the dark.

By combining a 440-nanometer blue laser with large-amplitude modulation of the external magnetic field, they dramatically boosted the technique's sensitivity. The result: they were able to pick up magnetic "echoes" in non-magnetic metals like copper, gold, aluminum, tantalum, and platinum--a feat previously considered near-impossible.

Why It Matters: When Noise Becomes a Signal

The Hall effect is a pivotal tool in the semiconductor industry and in studying materials at the atomic scale: it helps scientists figure out how many electrons are in a metal. But traditionally, measuring the Hall effect means physically attaching tiny wires to the device, a process that is time-consuming and tricky, especially when dealing with nanometer-sized components. The new approach, however, is much simpler: it merely requires to shine a laser on the electrical device, no wires needed.




Digging deeper, the team found that what appeared to be random "noise" in their signal wasn't random at all. Instead, it followed a clear pattern tied to a quantum property called spin-orbit coupling, which links how electrons move to how they spin--a key behavior in modern physics.

This connection also affects how magnetic energy dissipates in materials. These insights have direct implications for the design of magnetic memory, spintronic devices, and even quantum systems.

"It's like discovering that static on a radio isn't just interference--it's someone whispering valuable information," said Ph.D. candidate Am Shalom. "We're now using light to 'listen' to these hidden messages from electrons."

Looking Ahead: A New Window into Spin and Magnetism

The technique offers a non-invasive, highly sensitive tool for exploring magnetism in metals--without the need for massive magnets or cryogenic conditions. Its simplicity and precision could help engineers build faster processors, more energy-efficient systems, and sensors with unprecedented accuracy.

"This research turns a nearly 150-year-old scientific problem into a new opportunity," said Prof. Capua.

"Interestingly, even Edwin Hall, the greatest scientists of all, who discovered the Hall effect, attempted to measure his effect using a beam of light with no success. He summarizes in the closing sentence of his notable paper from 1881: "I think that, if the action of silver had been one tenth as strong as that of iron, the effect would have been detected. No such effect was observed." (E. Hall, 1881)."

"By tuning in to the right frequency--and knowing where to look--we've found a way to measure what was once thought invisible."
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Dirty water, warm trucks, and the real reason romaine keeps making us sick | ScienceDaily
E. coli outbreaks in romaine lettuce have long been a public health concern. and now a new Cornell University paper suggests that a combination of efforts in the field, and even postharvest techniques, can minimize risk to human health.


						
Co-authored by Renata Ivanek, a professor in the department of population medicine and diagnostic sciences, and Martin Wiedmann, professor in food safety, the paper outlines interventions likely to make a concrete difference in the safety of the nation's romaine.

"This study supports that interventions should focus on reducing produce contamination via contaminated irrigation water, on assuring that produce washes applied during processing consistently deliver reasonably high reductions of bacterial numbers, and on improving temperature control during distribution," Wiedmann said.

"We tried to describe the system as holistically as possible to account for different risk factors and how they could have interactions," Ivanek said. "There's not just one intervention that will save us all. We spent a lot of time trying to understand the preharvest component, especially the irrigation water piece and how much risk can be explained by that."

Study results suggested that much contamination originates from irrigation with untreated surface water applied through overhead spray irrigation systems. They found that risk from irrigation was reduced either through water treatments or by switching to furrow or drip irrigation.

"While not the most common system, spray irrigation is used in a number of fields for its benefits during germination, its cooling effect on plants and other reasons. But drip or furrow irrigation reduces the probability that water directly touches the leaves," Ivanek said, acknowledging that switching to these other irrigation systems introduces significant potential additional costs to grower.

Ivanek and her co-authors also explored the importance of maintaining proper cold storage temperatures along the entire supply chain to romaine's final destination.

"Time and temperature play a role in food safety, and also in food quality and shelf life," she said, describing a "perfect storm" if contamination happens at the farm or processing level and then improper transportation temperatures allow bacteria to grow.

The comprehensive practices and interventions explored in this study intend to aid decision-makers in establishing and enhancing food safety best management practices, Ivanek said.

"The big message is the American food supply chain is extremely safe compared to other countries," she said. "We're exploring how can we make it even safer and where we should put additional effort."
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Doctors used music instead of medication-what they saw in dementia patients was remarkable | ScienceDaily
A new treatment that uses music therapy on dementia wards could improve care and support for some of the NHS's most vulnerable patients.


						
Researchers at Anglia Ruskin University (ARU) and Cambridgeshire and Peterborough NHS Foundation Trust have piloted a music therapy approach called MELODIC, across two NHS dementia wards.

More alternatives to psychotropic medication are needed to support dementia patients who experience severe distress.

The pilot study involved a music therapist being embedded on hospital wards, the delivery of clinical music sessions and the implementation of musical care plans for each patient, and results from the research have now been published in the journal Frontiers in Psychiatry.

Music therapy, delivered by trained therapists, can include singing, playing or listening to music. The therapist can also identify specific ways that music can be used by families and carers in an individual's daily care routine.

During the study, patient data suggested a slight improvement in quality-of-life scores among patients and a reduction in the severity of distress symptoms and disruptiveness, although agitation scores increased slightly.

There were no increases in routinely reported incidents, and no adverse events related to music therapy interventions were reported. This is relevant for future research on mental health dementia wards where limited studies have been conducted to date.




Lead author Naomi Thompson, a researcher at the Cambridge Institute for Music Therapy Research at Anglia Ruskin University (ARU), said: "People with dementia on inpatient mental health wards are often experiencing very high levels of distress, and staff are under immense pressure to manage this in ways that are safe and compassionate.

"Our study yielded promising results and importantly showed that the MELODIC tool can be used effectively in these highly complex settings, giving an alternative option to current ways of managing severe distress, such as psychotropic medication."

The approach was shaped by interviews with 49 healthcare professionals, patients, and their families about their experiences managing distress on dementia wards and using music in everyday care and life to help develop the intervention, with findings published in the Journal of Geriatric Psychiatry.

Importantly, the intervention -- which has been co-designed by clinicians, researchers, and people with lived experience - cost just PS2,025 per month for the therapist and PS400 initial outlay for equipment, suggesting a low-cost, scalable model.

Dr Ben Underwood, Research and Development Director and Honorary Consultant Psychiatrist at CPFT said: "Some people with dementia can get so confused and distressed that we need to admit them to hospital to keep them safe. It can be difficult to manage distress in a ward environment and hard for patients, families and staff.

"I am very excited that it may now be possible for NHS staff to improve their experience on dementia wards using the power of music, and we look forward to working with ARU to develop this further."

The current study was funded by the National Institute for Health and Care Research (NIHR), and is published in the journal Frontiers in Psychiatry.
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18x more floods, 105% bigger storms - all from a single clear-cut | ScienceDaily
Clear-cutting can make catastrophic floods 18 times more frequent with effects lasting more than 40 years, according to a new UBC study.


						
In one watershed, these extreme floods also became more than twice as large, turning a once-in-70-years event into something that now happens every nine.

"This research challenges conventional thinking about forest management's impact on flooding," said senior author Dr. Younes Alila, a hydrologist in the UBC faculty of forestry. "We hope the industry and policymakers will take note of the findings, which show that it matters not only how much forest you remove but also where, how and under what conditions."

Same treatment, different floods 

The UBC-led study draws on one of the world's longest-running forest experiments at the Coweeta Hydrologic Laboratory in North Carolina and is published in the Journal of Hydrology.

The research team analyzed two adjacent watersheds, one north-facing, the other south-facing, that were both clear-cut in the late 1950s.

"We found seemingly minor landscape factors -- like the direction a slope faces -- can make or break a watershed's response to treatment," said first author Henry Pham, a doctoral student in the faculty of forestry.




In the north-facing watershed, which receives less direct sunlight and retains more moisture, floods became four to 18 times more frequent. Average flood sizes increased by 47 percent compared to pre-treatment levels, and the biggest floods grew by as much as 105 percent.

In the south-facing watershed, the same treatment had virtually no impact on flood behavior.

Old flood models inadequate 

Most conventional flood models use simplified assumptions: cut X percent of trees, expect Y percent more water runoff. But this study found that such models fail to account for extreme and erratic flood patterns that emerge after landscape disturbances.

"This experimental evidence validates our longstanding call for better analysis methods," said Dr. Alila. "When we apply proper probabilistic tools to long-term data, we find much stronger and more variable impacts than older models suggest."

In short, he adds, forest treatments don't just raise average flood levels -- they can fundamentally reshape a watershed's entire flood regime, making rare and catastrophic events much more common.




The most concerning finding was that flood effects in the north-facing watershed persisted for over 40 years, confirming that forestry treatments can lead to long-term changes in a watershed's flood response, especially as climate change brings more extreme weather, putting downstream communities at greater risk.

Policy implications

The findings have immediate relevance for forest management practices, particularly in B.C. where there are similar terrain types and forestry operations in the form of clear-cut logging.

Dr. Alila noted that the model used in this study can be used to predict which parts of B.C. are currently more at risk of extreme flooding. It can also be used to investigate how much of the severity of Sumas Prairie floods in 2021 and the more recent Texas floods can be attributed to global warming and/or land use and forest cover changes.

"Our findings highlight how multiple landscape factors interact in complex ways. As climate conditions shift, understanding those dynamics is becoming increasingly important for forest and water management."
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        Even without catching COVID, the pandemic may have quietly aged your brain
        Even people who never caught Covid-19 may have aged mentally faster during the pandemic, according to new brain scan research. This large UK study shows how the stress, isolation, and upheaval of lockdowns may have aged our brains, especially in older adults, men, and disadvantaged individuals. While infection itself impacted some thinking skills, even those who stayed virus-free showed signs of accelerated brain aging--possibly reversible. The study highlights how major life disruptions, not just...

      

      
        Scientists analyzed 100,000 exams and found the best time to take one
        Italian students taking oral exams have a better shot at success if they're scheduled around midday, according to new research. Analyzing over 100,000 assessments, scientists found a clear bell curve in pass rates, peaking between 11 AM and 1 PM. This time-based trend might not be limited to academia--job interviews and court decisions could be affected too. The researchers suggest biological rhythms, decision fatigue, and misaligned chronotypes between students and professors might all contribute...

      

      
        Your brain sees faces in everything--and science just explained why
        You may be seeing faces in clouds, toast, or cars--and it turns out your brain is wired to notice them. A fascinating new study shows how our attention is hijacked not just by real faces, but by face-like illusions, through entirely different mental mechanisms. These imaginary expressions actually spark a stronger response, and the research even hints at clever ways advertisers could use this effect to grab your attention.

      

      
        A dusty fossil drawer held a 300-million-year-old evolutionary game-changer
        A century-old fossil long mislabeled as a caterpillar has been reidentified as the first-known nonmarine lobopodian--rewriting what we know about ancient life. Discovered in Harvard's museum drawers, Palaeocampa anthrax predates even the famous Cambrian lobopodians and reveals that these soft-bodied ancestors of arthropods once lived not only in oceans, but in freshwater environments too.

      

      
        Scientists just resurrected the 1918 "Spanish Flu" virus--here's what they found
        Scientists in Switzerland have cracked open a century-old viral mystery by decoding the genome of the 1918 influenza virus from a preserved Zurich patient. This ancient RNA revealed that the virus had already adapted to humans at the very start of the pandemic, carrying mutations that made it both more infectious and more immune-resistant. By pioneering a new method to recover fragile RNA from preserved tissue, researchers gained rare insights into how flu viruses evolve. The study not only reviv...

      

      
        A tiny dinosaur bone just rewrote the origin of bird flight
        A tiny, overlooked wrist bone called the pisiform may have played a pivotal role in bird flight and it turns out it evolved far earlier than scientists thought. Fossils from bird-like dinosaurs in Mongolia reveal that this bone, once thought to vanish and reappear, was actually hiding in plain sight. Thanks to pristine preservation and 3D scans, researchers connected the dots between ancient theropods and modern birds, uncovering a deeper, more intricate story of how dinosaurs evolved the tools f...

      

      
        A 500-million-year-old fossil just rewrote the spider origin story
        Half a billion years ago, a strange sea-dwelling creature called Mollisonia symmetrica may have paved the way for modern spiders. Using detailed fossil brain analysis, researchers uncovered neural patterns strikingly similar to today's arachnids--suggesting spiders evolved in the ocean, not on land as previously believed. This brain structure even hints at a critical evolutionary leap that allowed spiders their infamous speed, dexterity, and web-spinning prowess. The findings challenge long-held a...

      

      
        A deadly virus no one talks about -- and the HIV drugs that might stop it
        HIV antivirals may be the key to stopping HTLV-1, a deadly virus with no cure. In a decade-long study, researchers successfully suppressed the virus in mice and discovered a way to kill infected cells, offering hope for the first preventative and curative treatments.

      

      
        Concrete that lasts centuries and captures carbon? AI just made it possible
        Imagine concrete that not only survives wildfires and extreme weather, but heals itself and absorbs carbon from the air. Scientists at USC have created an AI model called Allegro-FM that simulates billions of atoms at once, helping design futuristic materials like carbon-neutral concrete. This tech could transform cities by reducing emissions, extending building lifespans, and mimicking the ancient durability of Roman concrete--all thanks to a massive leap in AI-driven atomic modeling.

      

      
        Astronomers capture giant planet forming 440 light-years from Earth
        Astronomers have likely witnessed a planet forming in real time, seen inside a spiral arm of the HD 135344B protoplanetary disc--exactly where theory predicted. The direct light detection is what sets this apart from previous hints of forming worlds.

      

      
        Optimists think alike--and brain scans just proved it
        When imagining the future, optimists' brains tend to look remarkably alike, while pessimists show more varied neural activity. This neurological alignment could explain why optimists are often more socially in sync with others.

      

      
        Cancer cells go up in flames--thanks to this deep-sea sugar
        Scientists have discovered a sugar compound from deep-sea bacteria that can destroy cancer cells in a dramatic way. This natural substance, produced by microbes living in the ocean, causes cancer cells to undergo a fiery form of cell death, essentially making them self-destruct. In lab tests and in mice with liver cancer, the compound not only stopped tumors from growing, but also activated the immune system to fight back. This finding could pave the way for entirely new cancer treatments based o...

      

      
        The fungus that makes bread better for you
        Scientists have discovered that pairing bread wheat with a special soil fungus can significantly enhance its nutritional value. This partnership leads to bigger grains rich in zinc and phosphorus--without increasing anti-nutrients that block absorption. As a result, the wheat becomes a healthier option for human diets. Researchers believe this fungal strategy could offer a natural, sustainable way to fortify global crops with essential nutrients.

      

      
        Snowless winter? Arctic field team finds flowers and meltwater instead
        Scientists in Svalbard were shocked to find rain and greenery instead of snow during Arctic winter fieldwork. The event highlights not just warming--but a full seasonal shift with major consequences for ecosystems, climate feedback, and research feasibility.

      

      
        Watch the Earth split in real time: Stunning footage reveals a 2.5-meter fault slip in seconds
        A colossal 7.7 magnitude earthquake rocked central Myanmar in March 2025, marking the strongest quake in over a century. What makes this event groundbreaking isn't just the seismic power it s the unprecedented footage captured by a CCTV camera near the fault line. Researchers at Kyoto University used this rare video to measure the fault s movement in stunning detail, confirming a rapid, pulse-like rupture and a subtle curve in the slip path. This real-time visual data opens a new frontier in eart...

      

      
        The sugar that sparked life: Why ribose was RNA's first choice
        What made ribose the sugar of choice for life's code? Scientists at Scripps Research may have cracked a major part of this mystery. Their experiments show that ribose binds more readily and selectively to phosphate compared to other similar sugars, forming a structure ideal for RNA formation. This discovery hints at how nature might have selected specific molecules long before enzymes or life existed, and could reshape our understanding of life's chemical origins.

      

      
        Teen bats are spawning new viruses--here's why scientists are paying close attention
        New research from the University of Sydney sheds light on how coronaviruses emerge in bat populations, focusing on young bats as hotspots for infections and co-infections that may drive viral evolution. By analyzing thousands of samples over three years, scientists discovered that juvenile bats frequently host multiple coronaviruses simultaneously--offering a real-time window into how new strains might arise. These findings, while involving non-human-infecting viruses, provide a powerful model to ...

      

      
        Beneath the scales: The secret bone armor that helped lizards survive Australia
        Scientists have uncovered hidden bony armor--called osteoderms--beneath the skin of 29 goanna species across Australasia, a discovery that radically changes what we thought we knew about lizard evolution. Using museum specimens and advanced scanning, researchers found these structures are far more widespread than previously known, suggesting they may help with survival in harsh environments, not just offer protection. The revelation redefines how we understand lizard adaptation, ancient evolution, ...

      

      
        This oat discovery could change your breakfast--and the future of plant-based food
        Scientists in Australia have uncovered the biological triggers behind oil production in oats, a discovery that could revolutionize how oats are processed and marketed. By using advanced imaging and molecular techniques, researchers identified key enzymes that drive oil synthesis in oat grains. This opens the door to developing low-oil oat varieties that are easier to mill and better suited for high-demand markets like plant-based foods and oat flour.

      

      
        Aluminium-20 shatters nuclear norms with explosive triple-proton breakup
        Scientists have observed a brand-new and exotic atomic nucleus: aluminium-20. Unlike anything seen before, it decays through a stunning three-proton emission sequence, shedding light on nuclear behavior far beyond the limits of stability. This breakthrough, involving researchers from China and Germany, not only adds a new isotope to the nuclear chart but also hints at broken symmetry and unexpected quantum properties deep within matter.

      

      
        What radar found beneath Antarctica could slow ice melt and rising seas
        Ancient river landscapes buried beneath the East Antarctic Ice Sheet have been uncovered by radar, revealing vast, flat surfaces formed over 80 million years ago before Antarctica froze. These hidden features, stretching across 3,500 kilometers, are now acting as natural brakes on glacier flow, potentially moderating current ice loss. Their discovery adds a new piece to the puzzle of Earth's climate history and could help scientists better forecast how this enormous ice sheet will behave as the p...

      

      
        NASA's Roman telescope will catch 100,000 explosions -- and rewrite the Universe's story
        NASA's Roman Space Telescope is set to embark on a deep-sky survey that could capture nearly 100,000 cosmic explosions, shedding light on everything from dark energy to black hole physics. Its High-Latitude Time-Domain Survey will revisit the same region of the sky every five days for two years, catching transient phenomena like supernovae -- particularly type Ia, which are cosmic mileposts for tracking the universe's expansion. Roman's simulations suggest it could push the boundary of what we kno...

      

      
        Goodbye plastic? Scientists create new supermaterial that outperforms metals and glass
        Scientists at Rice University and the University of Houston have created a powerful new material by guiding bacteria to grow cellulose in aligned patterns, resulting in sheets with the strength of metals and the flexibility of plastic--without the pollution. Using a spinning bioreactor, they've turned Earth's purest biopolymer into a high-performance alternative to plastic, capable of carrying heat, integrating advanced nanomaterials, and transforming packaging, electronics, and even energy storag...

      

      
        Scientists just solved the mystery of the missing ocean plastic--now we're all in trouble
        Millions of tons of plastic in the ocean aren't floating in plain sight--they're invisible. Scientists have now confirmed that the most abundant form of plastic in the Atlantic is in the form of nanoplastics, smaller than a micrometer. These particles are everywhere: in rain, rivers, and even the air. They may already be infiltrating entire ecosystems, including the human brain, and researchers say prevention--not cleanup--is our only hope.

      

      
        A strange fossil at the edge of the solar system just shook up Planet Nine theories
        A tiny object far beyond Pluto, newly discovered by the Subaru Telescope, could reshape our understanding of the early Solar System. Named 2023 KQ14, this rare "sednoid" follows an unusual orbit that doesn't match its known cousins--hinting at ancient celestial upheavals, and possibly even challenging the existence of the elusive Planet Nine. With a stable path lasting over 4 billion years, this cosmic time capsule opens a new window into our system's chaotic youth.

      

      
        Mysterious object found dancing with Neptune
        Astronomers have discovered a bizarre object in the outer solar system, 2020 VN40, that dances to Neptune's gravitational beat in a never-before-seen rhythm. It's the first of its kind, orbiting the Sun once for every ten orbits of Neptune, and could reshape how we understand the movement and evolution of distant cosmic bodies.

      

      
        Astronomers just witnessed planets being born around a baby star 1300 light-years away
        Astronomers have, for the first time, observed the very beginning of planet formation around a star beyond our Solar System. Using the James Webb Space Telescope and ALMA, researchers detected hot minerals starting to solidify in the dusty disc surrounding a young star called HOPS-315, located 1300 light-years from Earth. These minerals mark the earliest seeds of planets, offering a stunning parallel to how Earth and the other planets in our Solar System likely formed. This breakthrough provides ...

      

      
        NASA's IXPE tracked a rare pulsar--and found an unexpected power source
        Astronomers studying a rare neutron star system have uncovered a surprising source of powerful X-rays. Using NASA s IXPE telescope and data from other observatories, an international team found that the radiation doesn't come from the star s surrounding disk of gas, as previously believed, but from a wild and turbulent pulsar wind. This fast-moving stream of particles and magnetic energy slams into the disk, producing the X-rays scientists detected.

      

      
        Scientists just discovered a secret code hidden in your DNA
        What scientists once dismissed as junk DNA may actually be some of the most powerful code in our genome. A new international study reveals that ancient viral DNA buried in our genes plays an active role in controlling how other genes are turned on or off, especially during early human development. These sequences, originally from long-extinct viruses, have evolved to act like tiny genetic switches. Using new analysis tools and large-scale experiments, researchers discovered that certain viral DNA...

      

      
        AI uncovers 86,000 hidden earthquakes beneath Yellowstone's surface
        Beneath Yellowstone's stunning surface lies a hyperactive seismic world, now better understood thanks to machine learning. Researchers have uncovered over 86,000 earthquakes--10 times more than previously known--revealing chaotic swarms moving along rough, young fault lines. With these new insights, we're getting closer to decoding Earth's volcanic heartbeat and improving how we predict and manage volcanic and geothermal hazards.

      

      
        Cracking the carbene code: A 100x faster path to life-saving drugs
        Using a clever combo of iron and radical chemistry, scientists have unlocked a safer, faster way to create carbenes molecular powerhouses key to modern medicine and materials. It s 100x more efficient than previous methods.

      

      
        This genetic breakthrough could help thousands of species cheat extinction
        Gene editing may hold the key to rescuing endangered species--not just by preserving them, but by restoring their lost genetic diversity using DNA from museum specimens and related species. Scientists propose a visionary framework that merges biotechnology with traditional conservation, aiming to give struggling populations like Mauritius' pink pigeon a fighting chance against extinction. From agriculture to de-extinction, these tools are already transforming biology--and now, they could transform ...

      

      
        Scientists twist DNA into self-building nanostructures that could transform technology
        Scientists have used DNA's self-assembling properties to engineer intricate moire superlattices at the nanometer scale--structures that twist and layer like never before. With clever molecular "blueprints," they've created customizable lattices featuring patterns such as honeycombs and squares, all with remarkable precision. These new architectures are more than just scientific art--they open doors to revolutionizing how we control light, sound, electrons, and even spin in next-gen materials.

      

      
        Lasers just unlocked a hidden side of gold, copper, and aluminum
        Scientists have cracked a century-old physics mystery by detecting magnetic signals in non-magnetic metals using only light and a revamped laser technique. Previously undetectable, these faint magnetic "whispers" are now measurable, revealing hidden patterns of electron behavior. The breakthrough could revolutionize how we explore magnetism in everyday materials--without bulky instruments or wires--and may open new doors for quantum computing, memory storage, and advanced electronics.

      

      
        Three-person DNA IVF stops inherited disease--eight healthy babies born in UK first
        In a groundbreaking UK first, eight healthy babies have been born using an IVF technique that includes DNA from three people--two parents and a female donor. The process, known as pronuclear transfer, was designed to prevent the inheritance of devastating mitochondrial diseases passed down through the mother's DNA. The early results are highly promising: all the babies are developing normally, and the disease-causing mutations are undetectable or present at levels too low to cause harm. For famili...

      

      
        11,000-year-old feast uncovered: Why hunters hauled wild boars across mountains
        Ancient Iranians hosted epic feasts with wild boars that had been hunted and transported from distant regions. These animals weren't just dinner--they were symbolic gifts. Tooth enamel analysis revealed they came from different areas, suggesting early communities valued geography in gift-giving. The event took place even before agriculture began, hinting at deeply rooted cultural traditions.

      

      
        Do dogs know who's kind? Scientists put it to the test--and got a surprise
        Despite our strong belief in dogs' ability to sense good from bad in people, new research shows they may not actually judge human character, at least not in the way we think. When dogs watched how humans treated other dogs, they didn't favor the kinder person later. Even direct interactions didn't sway their behavior. The study suggests dogs' reputational judgments might be more nuanced--or harder to study--than we realized.

      

      
        CRISPR uncovers gene that supercharges vitamin D--and stops tumors in their tracks
        A gene called SDR42E1 has been identified as a key player in how our bodies absorb and process vitamin D. Researchers found that disabling this gene in colorectal cancer cells not only crippled their survival but also disrupted thousands of other genes tied to cancer and metabolism. This opens the door to highly targeted cancer therapies--by either cutting off vitamin D supply to tumors or enhancing the gene's activity to boost health. The findings hint at vast possibilities in treating diseases i...

      

      
        Selfies, sugar, and death: How tourists are endangering elephants
        Tourists feeding wild elephants may seem innocent or even compassionate, but a new 18-year study reveals it s a recipe for disaster. Elephants in Sri Lanka and India have learned to beg for snacks sugary treats and human food leading to deadly encounters, injuries, and even the ingestion of plastic. Once wild animals become accustomed to handouts, they lose their natural instincts, grow bolder, and risk both their lives and the safety of humans.

      

      
        Ancient recipes or rituals? Neanderthal bones reveal a prehistoric culinary mystery
        Neanderthals living just 70 kilometers apart in Israel may have had different food prep customs, according to new research on butchered animal bones. These subtle variations -- like how meat was cut and cooked -- hint at cultural traditions passed down through generations. The findings challenge the idea that Neanderthal life was purely practical, suggesting instead a richer, more social layer to their culinary habits.
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Even without catching COVID, the pandemic may have quietly aged your brain | ScienceDaily
A new study, led by experts at the University of Nottingham, has found that the Covid-19 pandemic may have accelerated people's brain health, even if they were never infected with the virus.


						
What does it mean to grow older, not just in years, but in terms of brain health? Can stress, isolation, and global disruption leave their mark on people's minds?

The findings of this new study, which are published in Nature Communications, showed that people who lived through the Covid-19 pandemic showed signs of faster brain aging over time than those scanned entirely before it. The changes were most noticeable in older individuals, in men, and in people from more disadvantaged backgrounds.

Only participants who were infected by Covid-19 between their scans showed a drop in certain cognitive abilities, such as mental flexibility and processing speed. This may suggest that the pandemic's brain aging effect, on its own (without infection) may not cause symptoms. Also, the authors highlight that the observed brain aging may be reversible.

The study was led by a team of experts from the University's School of Medicine and was supported by the National Institute for Health and Care Research (NIHR) Nottingham Biomedical Research Centre and the Medical Research Council (MRC) DEMISTIFI program.

Dr Ali-Reza Mohammadi-Nejad led the study, he said: "What surprised me most was that even people who hadn't had Covid showed significant increases in brain aging rates. It really shows how much the experience of the pandemic itself, everything from isolation to uncertainty, may have affected our brain health."

The research team looked at longitudinal brain scans from nearly 1,000 healthy adults, taken as part of the UK Biobank study. Some participants had scans before and after the pandemic; others, only before. Using advanced imaging and machine learning, the researchers estimated each person's "brain age" -- how old their brain appeared to be compared to their actual age.

The brain age model was developed using brain scans from over 15,000 healthy individuals, without comorbidities, allowing the researchers to build an accurate model for estimating brain age.

"This study reminds us that brain health is shaped not only by illness, but by our everyday environment," said Dorothee Auer, Professor of Neuroimaging and senior author on the study. "The pandemic put a strain on people's lives, especially those already facing disadvantage. We can't yet test whether the changes we saw will reverse, but it's certainly possible, and that's an encouraging thought."

Stamatios Sotiropoulos, Professor of Computational Neuroimaging, and co-lead author added: "The longitudinal MRI data acquired before and after the pandemic from the UK Biobank gave us a rare window to observe how major life events can affect the brain."
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Scientists analyzed 100,000 exams and found the best time to take one | ScienceDaily
To succeed at university, Italian students need to pass interview-style oral exams. Now scientists have found that the time of the exam could be a critical factor influencing their success... or failure. Even when other factors were excluded, the chances of passing were highest around lunchtime, and lowest at the beginning or end of the day.


						
"We show that academic assessment outcomes vary systematically across the day, with a clear peak in passing rates around midday," said Prof Carmelo Mario Vicario, director of the Social-Cognitive Neuroscience Lab at the University of Messina and lead author of the article in Frontiers in Psychology. "Students were more likely to pass in late morning compared to early morning or late afternoon."

"We believe this pattern could extend to job interviews or any evaluative process scheduled throughout the day," added Vicario. "We would be very interested in investigating whether hiring decisions, too, fluctuate in fairness or outcome depending on time of day."

Timing is everything 

The researchers were inspired by work which showed that judges were most likely to rule in favor of a defendant after meal breaks or at the beginning of a session. However, this could have been influenced by different types of case being presented at different times. So the researchers looked at oral exams, which are more subjective than legal decisions. If the time of day influences people's judgement, large-scale data on exam outcomes should show evidence of it.

"Oral exams in Italian universities are scheduled at set times, typically lasting 10 to 30 minutes per student," explained Vicario. "There's no standardized format: professors ask questions based on the course content, and grades are assigned on the spot. These exams can be highly stressful due to their unpredictable nature and the strong weight they carry in academic progression."

A database from the University of Messina allowed researchers to access the results of exams conducted between October 2018 and February 2020. The researchers collected the time, date, and outcome of 104,552 assessments delivered by 680 examiners for 1,243 courses. They also used the number of credits granted towards a degree per exam to measure the difficulty of individual exams. This allowed them to exclude the difficulty of the exam as a factor and carry out statistical analysis evaluating the likelihood of passing based on the time when the exam began.




Beating the curve 

The researchers found that only 57% of the exams were passed. The passing rate followed a bell curve with a peak at noon: there was no significant difference in your chance of passing if you sat your exam at 11:00 or 13:00, but your chances of passing were lower if you took the exam at 08:00 or 09:00, or at 15:00 or 16:00. The chance of passing was equivalent in the early morning and in the late afternoon.

"These findings have wide-ranging implications," commented Prof Alessio Avenanti of the University of Bologna, co-author of the study. "They highlight how biological rhythms -- often overlooked in decision-making contexts -- can subtly but significantly shape the outcome of high-stakes evaluations."

Although the study can't identify the mechanisms behind this pattern, the peak in passes at midday is consistent with evidence that cognitive performance improves over the course of the morning before declining during the afternoon. Students' falling energy levels could lead to diminishing focus, compromising their performance. Professors might also be experiencing decision fatigue, leading them to mark more harshly.

Meanwhile, poorer results earlier in the day could be down to competing chronotypes. People in their early 20s are usually night owls, while people in their 40s or older tend to be morning larks. The students might be least cognitively sharp at the time when the professors are most alert.

"To counteract time-of-day effects, students might benefit from strategies like ensuring quality sleep, avoiding scheduling important exams during personal 'low' periods, and taking mental breaks before performance tasks," suggested Vicario. "For institutions, delaying morning sessions or clustering key assessments in the late morning may improve outcomes."

But more research is needed to fully understand the factors which contribute to the time of day's influence on students' performance, and develop ways of improving the fairness of assessments.

"While we controlled for exam difficulty, we can't entirely exclude other unmeasured factors," said Prof Massimo Mucciardi of the University of Messina, senior author. "We couldn't access detailed student- or examiner-level data such as sleep habits, stress, or chronotype. This is why we encourage follow-up studies using physiological or behavioral measures to uncover the underlying mechanisms."
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Your brain sees faces in everything-and science just explained why | ScienceDaily

If you have ever spotted faces or human-like expressions in everyday objects, you may have experienced the phenomenon of face pareidolia. Now, a new study by the University of Surrey has looked into how this phenomenon grabs our attention, which could be used by advertisers in promoting future products.

The study, published in i-Perception, investigated the differences between our attention being directed by averted gazes - when a subject looks away from another subject's eyes or face - and when it's directed by pareidolia - imagined face-like objects.

The researchers conducted four "gaze cueing task" experiments with a total of 54 participants, to measure how our attention is influenced by the direction of another subject's gaze. They found that participants consistently shifted their attention in response to the appearance of both averted gazes and pareidolia.

However, the underlying mechanisms through which attention is drawn are quite different. While we are primarily drawn to the eye region of averted gazes, we are drawn to pareidolia's holistic structure of their "faces," and as a result, experienced a stronger response and attention.

Dr Di Fu, Lecturer in Cognitive Neuroscience at the University of Surrey, said:

"Our research shows that both averted gazes from real faces and perceived faces in objects can direct where we look, but they do so through different pathways. We process real faces through focusing on specific features, like the direction of the eyes. However, with face-like objects, we process their overall structure and where their "eye-like features" are positioned, resulting in a stronger attention response."

The findings of the study may have implications that go beyond a better understanding of how our brain processes information. Dr Fu adds:

"Our findings may have practical implications too, particularly in areas like product advertising. Advertisers could potentially incorporate face-like arrangements with prominent eye-like elements into their designs, increasing consumer attention and leaving a more memorable impression of their products."
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A dusty fossil drawer held a 300-million-year-old evolutionary game-changer | ScienceDaily
In a twist worthy of a detective novel, a long-misidentified fossil at Harvard's Museum of Comparative Zoology (MCZ) has emerged as a key discovery in early animal evolution. Originally described in 1865 as a caterpillar, Palaeocampa anthrax shuffled between classifications -- worm, millipede, and eventually a marine polychaete -- until 130 years later, when researchers realized its true identity: the first-known nonmarine lobopodian and the earliest one ever discovered.


						
Lobopodians are extinct, soft-bodied creatures that bridge the evolutionary gap between a primitive worm-like ancestor and modern arthropods like insects and crustaceans. Known mostly from Cambrian marine deposits such as Canada's Burgess Shale, they include iconic fossils like Hallucigenia and Aysheaia pedunculata discovered in 1911, and were thought to be exclusively marine -- until now.

A new study published in Communications Biology led by Richard Knecht, a former graduate student (PhD '25) in Harvard's Department of Organismic and Evolutionary Biology (OEB), redescribes Palaeocampa anthrax as the first nonmarine and youngest lobopodian discovered; predating the famous Burgess Shale lobopodians by nearly fifty years.

"Lobopodians were likely a common sight on Paleozoic sea beds," said Knecht, "but apart from microscopic tardigrades and terrestrial velvet worms, we thought they were confined to the ocean."

Knecht, currently a postdoctoral fellow at the University of Michigan and an associate of the MCZ, discovered Palaeocampa while examining fossil millipedes in the MCZ collection. He noted legs on every trunk -- ruling out caterpillar or worm -- and recognized it as a lobopodian.

To confirm this, the team analyzed 43 specimens from two Carboniferous Lagerstatten -- Mazon Creek (USA) and Montceau-les-Mines (France) -- using advanced imaging, including backscatter scanning electron microscopy (SEM) and energy-dispersive spectroscopy. They revealed exquisite anatomical features -- most notably, nearly 1,000 bristle-like spines covering the body.

Co-author Nanfang Yu, associate professor of physics at Columbia University, used Fourier-transform infrared spectroscopy (FTIR) to detect chemical residues at the spine tips -- suggesting the spines secreted toxins to deter predators in its swampy habitat.




"What amazed me is that fragments of biomacromolecules could be exceptionally preserved or altered to geomacromolecules in fossils," Yu said. " I'm thrilled this technique possessed the sensitivity and specificity to differentiate fossilized remains from the rocky substrate."

Palaeocampa's closest relative is Hadranax, a Cambrian lobopodian from Greenland, nearly 200 million years older. Both had ten pairs of legs, no claws andwere blind. But while Hadranax was unarmored and navigated the deep sea using elongated frontal appendages, Palaeocampa, at just four centimeters long, bore a dense coat of spines -- arranged above each pair of legs, giving it a fuzzy caterpillar-like appearance -- and inhabited freshwater, possibly amphibious, environments.

Palaeocampa's discovery also resolves the mystery of France's Montceau-les-Mines fossil site, once considered as marine. "Mazon Creek is a mix of terrestrial, freshwater, and marine animals," Knecht explained. "But, Montceau-les-Mines, where half of the specimens come from, was hundreds of kilometers inland, with no ocean present." Its reclassification confirms the site's nonmarine setting, offering a rare glimpse into ancient freshwater ecosystems.

This discovery broadens our understanding of lobopodian diversity and raises new evolutionary questions: How many others made the leap from marine to freshwater and could more be hiding, misidentified, in museum drawers?

"The conditions required to fossilize soft-bodied creatures like lobopodians are rare," Knecht noted. "Most of our insights come from Cambrian Lagerstatten, but the Carboniferous period -- when Palaeocampa lived -- offers far fewer such windows, making every new find incredibly valuable."

This breakthrough came from reexamining century-old specimens from museums including the MCZ, Yale Peabody Museum, the Smithsonian National Museum of Natural History, France's Museum d'histoire naturelle d'Autun, the Chicago Field Museum, and the University of Illinois Urbana-Champaign -- highlighting the ongoing scientific value of museum collections.

Ironically, Palaeocampa sat for decades in a drawer just feet from the office of Stephen Jay Gould's office -- MCZ curator and author who popularized the Cambrian oddities in Wonderful Life. "It was literally hiding in plain sight," Knecht said. "Sometimes, the biggest discoveries are the ones waiting to be looked at again."
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Scientists just resurrected the 1918 "Spanish Flu" virus-here's what they found | ScienceDaily
Researchers from the universities of Basel and Zurich have used a historical specimen from UZH's Medical Collection to decode the genome of the virus responsible for the 1918-1920 influenza pandemic in Switzerland. The genetic material of the virus reveals that it had already developed key adaptations to humans at the outset of what became the deadliest influenza pandemic in history.


						
New viral epidemics pose a major challenge to public health and society. Understanding how viruses evolve and learning from past pandemics are crucial for developing targeted countermeasures. The so-called Spanish flu of 1918-1920 was one of the most devastating pandemics in history, claiming some 20 to 100 million lives worldwide. And yet, until now, little has been known about how that influenza virus mutated and adapted over the course of the pandemic.

More than 100-year-old flu virus sequenced

An international research team led by Verena Schunemann, a paleogeneticist and professor of archaeological science at the University of Basel (formerly at the University of Zurich) has now reconstructed the first Swiss genome of the influenza virus responsible for the pandemic of 1918-1920. For their study, the researchers used a more than 100-year-old virus taken from a formalin-fixed wet specimen sample in the Medical Collection of the Institute of Evolutionary Medicine at UZH. The virus came from an 18-year-old patient from Zurich who had died during the first wave of the pandemic in Switzerland and underwent autopsy in July 1918.

Three key adaptations in Swiss virus genome

"This is the first time we've had access to an influenza genome from the 1918-1920 pandemic in Switzerland. It opens up new insights into the dynamics of how the virus adapted in Europe at the start of the pandemic," says last author Verena Schunemann. By comparing the Swiss genome with the few influenza virus genomes previously published from Germany and North America, the researchers were able to show that the Swiss strain already carried three key adaptations to humans that would persist in the virus population until the end of the pandemic.

Two of these mutations made the virus more resistant to an antiviral component in the human immune system - an important barrier against the transmissions of avian-like flu viruses from animals to humans. The third mutation concerned a protein in the virus's membrane that improved its ability to bind to receptors in human cells, making the virus more resilient and more infectious.




New genome-sequencing method

Unlike adenoviruses, which cause common colds and are made up of stable DNA, influenza viruses carry their genetic information in the form of RNA, which degrades much faster. "Ancient RNA is only preserved over long periods under very specific conditions. That's why we developed a new method to improve our ability to recover ancient RNA fragments from such specimens," says Christian Urban, the study's first author from UZH. This new method can now be used to reconstruct further genomes of ancient RNA viruses and enables researchers to verify the authenticity of the recovered RNA fragments.

Invaluable archives 

For their study, the researchers worked hand in hand with UZH's Medical Collection and the Berlin Museum of Medical History of the Charite University Hospital. "Medical collections are an invaluable archive for reconstructing ancient RNA virus genomes. However, the potential of these specimens remains underused," says Frank Ruhli, co-author of the study and head of the Institute of Evolutionary Medicine at UZH.

The researchers believe the results of their study will prove particularly important when it comes to tackling future pandemics. "A better understanding of the dynamics of how viruses adapt to humans during a pandemic over a long period of time enables us to develop models for future pandemics," Verena Schunemann says. "Thanks to our interdisciplinary approach that combines historico-epidemiological and genetic transmission patterns, we can establish an evidence-based foundation for calculations," adds Kaspar Staub, co-author from UZH. This will require further reconstructions of virus genomes as well as in-depth analyses that include longer intervals.
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A tiny dinosaur bone just rewrote the origin of bird flight | ScienceDaily
The evolutionary path from dinosaurs to birds included the development of a tiny wrist bone that ultimately proved crucial for stabilizing wings in flight. A new study suggests that the bone appeared in bird ancestors millions of years earlier than first thought.


						
Paleontologists at Yale and Stony Brook University led a research team that made the discovery after examining fossils from two species of bird-like dinosaurs -- an unnamed troodontid and a Citipati from the Late Cretaceous period 66 to 100 million years ago -- found in the Gobi Desert in Mongolia. The findings were published in the journal Nature.

"We were fortunate to have two immaculately preserved theropod wrists for this," said Alex Ruebenstahl, a student in Yale's Graduate School of Arts and Sciences and member of the lab of Yale paleontologist Bhart-Anjan Bhullar. Both Ruebenstahl and Bhullar, as well as Norell, are co-authors of the new study.

"Wrist bones are small and even when they are preserved, they are not in the positions they would occupy in life, having shifted during decay and preservation," Ruebenstahl said. "Seeing this little bone in the right position cracked it wide open and helped us interpret the wrists of fossils we had on hand and other fossils described in the past."

The evolution of theropod dinosaurs into birds included significant anatomical modifications, such as the enlargement of the brain, changes in the pelvis and its surrounding musculature -- and a transformation of the dinosaur forelimbs.

One of the key changes in the forelimb transformation was the replacement of a particular dinosaur wrist bone -- the ulnare -- with a bone called the pisiform in birds. In the fossil record, pisiform bones appeared in very early theropods, then disappeared, only to return in birds.

"The pisiform, in living birds, is an unusual wrist bone in that it initially forms within a muscle tendon, as do bones like your kneecap -- but it comes to occupy the position of a 'normal' wrist bone called the ulnare," said Bhullar, associate professor of Earth and planetary sciences in Yale's Faculty of Arts and Sciences. "Because it is so intimately associated with arm musculature, its incorporation into the wrist ties the muscular flight machinery to wrist motion. This integration is particularly important for stabilizing the wing during flight."

"This discovery pulls back the origin of the integrated pisiform on the bird evolutionary lineage by tens of millions of years," he added.




Ruebenstahl had been studying the forelimb of the unnamed troodontid specimen -- which was discovered in the Gobi Desert by a team led by Yale alumnus Mark Norell, a paleontologist at the American Museum of Natural History -- simply to gain a better understanding of the overall specimen. He was conducting three-dimensional visualizations of bones, based on scans performed by Bhullar, with a technique called computed tomography. When he got to the specimen's wrists, however, he became confused.

"There was this bone that wasn't supposed to be there and was not present in the literature for these groups," he recalled.

After contacting his friend James Napoli, a paleontologist at Stony Brook University, he learned that Napoli had already noticed a similar wrist bone articulation in a different Mongolian dinosaur, a Citipati (also discovered by a Norell-led team).

"It was evident we had an exciting discovery on our hands ... or wrists," Ruebenstahl said.

Further analysis, including CT visualizations of the Citipati wrist, showed the unidentified bones were pisiform bones. The researchers then expanded their efforts to re-identify wrist bones in other dinosaurs -- bones originally thought to be ulnares -- as pisiforms.

"It shows that the integrated pisiform evolved prior to modern avian flight," Bhullar said. "It was diminutive in these near-bird dinosaurs, which is consistent with our emerging understanding of their flight capabilities as being somewhat limited, lacking the power and maneuverability that modern birds enjoy.




"In my lab's earlier paper in Science on inner ear evolution in the bird line, we drew similar conclusions," Bhullar added. "There we found that a primitive sort of flight might have appeared near the common ancestor of troodontids and birds specifically."

Bhullar's lab also studied the development of some of the flight muscles associated with the pisiform in a 2022 Nature Ecology & Evolution paper.

Napoli, of Stony Brook, is the new study's lead author. Co-authors of the study, along with Ruebenstahl and Bhullar, are former Bhullar Lab member Matteo Fabbri, who is now at Johns Hopkins University, Jimgmai O'Connor, of the Field Museum of Natural History, in Chicago, and Norell.

Additionally, the research continues a rich Yale research tradition of advancing human understanding of the evolution of birds from dinosaurs. In the 1960s, Yale paleontologist John Ostrom identified another wrist bone -- the semilunate carpal -- found in both meat-eating dinosaurs and modern birds. In the 1980s, Yale paleontologist Jacques Gauthier was first to definitively show that this wrist bone was a feature linking dinosaurs to birds.
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A 500-million-year-old fossil just rewrote the spider origin story | ScienceDaily
A new analysis of an exquisitely preserved fossil that lived half a billion years ago suggests that arachnids - spiders and their close kin - evolved in the ocean, challenging the widely held belief that their diversification happened only after their common ancestor had conquered the land.


						
Spiders and scorpions have existed for some 400 million years, with little change. Along with closely related arthropods grouped together as arachnids, they have dominated the Earth as the most successful group of arthropodan predators. Based on their fossil record, arachnids appeared to have lived and diversified exclusively on land.

In a study led by Nicholas Strausfeld at the University of Arizona and published in Current Biology, researchers from the U.S. and United Kingdom undertook a detailed analysis of the fossilized features of the brain and central nervous system of an extinct animal called Mollisonia symmetrica. Until now, it was thought to represent an ancestral member of a specific group of arthropods known as chelicerates, which lived during the Cambrian (between 540 and 485 million years ago) and included ancestors of today's horseshoe crabs. To their surprise, the researchers found that the neural arrangements in Mollisonia's fossilized brain are not organized like those in horseshoe crabs, as could be expected, but instead are organized the same way as they are in modern spiders and their relatives.

"It is still vigorously debated where and when arachnids first appeared, and what kind of chelicerates were their ancestors," said Strausfeld, a Regents Professor in the U of A Department of Neuroscience, "and whether these were marine or semi-aquatic like horseshoe crabs."

Mollisonia outwardly resembles some other early chelicerates from the lower and mid-Cambrian in that its body was composed of two parts: a broad rounded "carapace" in the front and a sturdy segmented trunk ending in a broad, tail-like structure. Some scientists have referred to the organization of a carapace in front, followed by a segmented trunk as similar to the body plan of a scorpion. But nobody had claimed that Mollisonia was anything more exotic than a basal chelicerate, even more primitive than the ancestor of the horseshoe crab, for example.

What Strausfeld and his colleagues found indicating Mollisonia's status as an arachnid is its fossilized brain and nervous system. As in spiders and other present-day arachnids, the anterior part of Mollisonia's body (called the prosoma) contains a radiating pattern of segmental ganglia that control the movements of five pairs of segmental appendages. In addition to those arachnid-like features, Mollisonia also revealed an unsegmented brain extending short nerves to a pair of pincer-like "claws," reminiscent of the fangs of spiders and other arachnids.

But the decisive feature demonstrating arachnid identity is the unique organization of the mollisoniid brain, which is the reverse of the front-to-back arrangement found in present-day crustaceans, insects and centipedes, and even horseshoe crabs, such as the genus Limulus.




"It's as if the Limulus-type brain seen in Cambrian fossils, or the brains of ancestral and present days crustaceans and insects, have been flipped backwards, which is what we see in modern spiders," he said.

According to co-author Frank Hirth from King's College London, the latter finding may be a crucial evolutionary development, because studies of existing spider brains suggest that this back-to-front arrangement provides shortcuts from neuronal control centers to underlying circuits that coordinate a spider's (or its relative's) amazing repertoire of movements. This arrangement likely confers stealth in hunting, rapidity in pursuit and in the case of spiders, an exquisite dexterity for the spinning of webs to entrap prey.

"This is a major step in evolution, which appears to be exclusive to arachnids," Hirth said. "Yet already in Mollisonia, we identified brain domains that correspond to living species with which we can predict the underlying genetic makeup that is common to all arthropods."

"The arachnid brain is unlike any other brain on this planet," Strausfeld added, "and it suggests that its organization has something to do with computational speed and the control of motor actions."

The first creatures to come onto land were probably millipede-like arthropods and probably some ancestral, insect-like creatures, an evolutionary branch of crustaceans, according to Strausfeld.

"We might imagine that a Mollisonia-like arachnid also became adapted to terrestrial life making early insects and millipedes their daily diet," he said, adding that the first arachnids on land may have contributed to the evolution of a critical defense mechanism: insect wings, hence flight and escape.




"Being able to fly gives you a serious advantage when you're being pursued by a spider," Strausfeld said. "Yet, despite their aerial mobility, insects are still caught in their millions in exquisite silken webs spun by spiders."

For the study, Strausfeld spent time at the Museum of Comparative Zoology at Harvard University, where the Mollisonia specimen is housed, taking scores of photographs under various directions of illumination, light intensities and polarization light, and magnifications.

To rule out the possibility that the congruence between Mollisonia's brain and that of spiders was the result of parallel evolution - in other words, coincidence rather than derived by a common lineage - co-author David Andrew, a former graduate student in the Strausfeld laboratory who is now at Lycoming College in Pennsylvania, performed a statistical analysis comparing 115 neuronal and related anatomical traits across arthropods, both extinct and living. The results placed Mollisonia as a sister group of modern arachnids, lending further weight to the idea that Mollisonia's lineage gave rise to the clade that today includes spiders, scorpions, sun spiders, vinegarroons and whip scorpions, amongst many others.

Unfortunately, other Mollisonia-like arthropods are not preserved in a way that allows for a detailed analysis of their nervous system. But if they shared the same unique kind of brain, the authors suggest, their descendants might have established diverging terrestrial lineages that today account for the various branches of the arachnid tree of life.
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A deadly virus no one talks about - and the HIV drugs that might stop it | ScienceDaily
Around 10 million people globally live with the life-threatening virus HTLV-1. Yet it remains a poorly understood disease that currently has no preventative treatments and no cure.


						
But a landmark study co-led by Australian researchers could change this, after finding existing HIV drugs can suppress transmission of the HTLV-1 virus in mice.

The study, published in Cell, could lead to the first treatments to prevent the spread of this virus that is endemic among many First Nations communities around the world, including in Central Australia.

The research by WEHI and the Peter Doherty Institute for Infection and Immunity (Doherty Institute) also identifies a new drug target that could lead to the elimination of HTLV-1 positive cells from those with an established infection, and prevent disease progression.

At a glance
    	New research co-led by WEHI and the Doherty Institute could lead to the first preventative treatments for HTLV-1, one of the most complex and neglected viruses in the world.
    	The study found two specific HIV antivirals already on the market can suppress transmission of HTLV-1 in humanized mice and prevent disease, identifying the first prophylactic treatment against HTLV-1.
    	Secondly, when the HIV antivirals were used in combination with a compound that induces cell death, infected cells were killed - flagging a potential future curative strategy for the disease.
    	The unprecedented findings could enable these drugs to enter clinical trials preventing establishment of pathogenic levels of HTLV-1.

Human T-cell leukemia virus type 1 (HTLV-1) is a virus that infects the same cell type as HIV - T cells, a type of blood immune cell that helps the body fight off infections.

A small proportion of people infected with HTLV-1 after a long duration of infection develop serious diseases, such as adult T-cell leukemia and spinal cord inflammation.




Co-lead author and WEHI laboratory head Dr Marcel Doerflinger said the promising results of the new study could help find a desperately needed treatment and prevention strategy for one of the most neglected viruses in the world.

"Our study marks the first time any research group has been able to suppress this virus in a living organism," Dr Doerflinger said.

"As HTLV-1 symptoms can take decades to appear, by the time a person knows they have the infection the immune damage is already in full swing.

"Suppressing the virus at transmission would allow us to stop it before it has the chance to cause irreversible damage to immune function, leading to disease and a premature death."

In a research effort spanning 10 years, the collaborative team isolated the virus and developed a world-first humanized mouse model for HTLV-1 that enabled them to study how the virus behaves in a living organism with a human-like immune system.

The mice were transplanted with human immune cells that are susceptible to HTLV-1 infections, including with Australia's genetically novel HTLV-1 strain. International and Australian strains equally caused leukemia and inflammatory lung disease in these human immune system mice.




The mice were then treated with tenofovir and dolutegravir -two antiviral therapies currently approved to silence HIV and prevent AIDS. The team discovered both drugs could also powerfully suppress HTLV-1.

"What's most exciting is that these antivirals are already in use for millions of HIV patients, meaning there's a direct path for the clinical translation of our findings," Dr Doerflinger said.

"We won't have to start from scratch because we already know these drugs are safe and effective. And now we've shown that their use can very likely be extended to HTLV-1."

In another remarkable finding, the team discovered that human cells containing HTLV-1 could be selectively killed when mice were treated with HIV drugs in combination with another therapy inhibiting a protein (MCL-1) known to help rogue cells stay alive.

The team is now leveraging precision RNA therapies to develop new ways to target MCL-1 and establish combination treatments that can be clinically tested, which they believe could offer a promising curative strategy for HTLV-1.

Crucial insight

The development of the humanised mouse models central to this study at WEHI was spearheaded by first author Dr James Cooney and Professor Marc Pellegrini, study lead author, WEHI Honourary Fellow and Executive Director at Centenary Institute.

Prof Pellegrini said the mouse models were not only critical in identifying potential therapeutic targets, but also allowed researchers to understand how different strains of the HTLV-1 virus can alter disease symptoms and outcomes. This is particularly important for the unique strain that is present in Australia, HTLV-1c.

"It's long been hypothesized that differences in viral subtype may influence disease outcomes, but a lack of research into HTLV-1 has made it difficult for us to find the evidence needed to support this claim - until now.

"Our study provides critical insights that enable us to better understand the consequences of the distinct molecular make-up of the virus affecting our First Nations communities. This will further help us to investigate ways to create the tools needed to control the spread of this virus subtype."

The human HTLV-1 samples needed to develop the mouse models were obtained through the front-line clinical work of Associate Professor Lloyd Einsiedel, a Clinician Scientist at the Doherty Institute and Infectious Diseases Physician, who has provided a clinical service to Central Australia for more than a decade and has dedicated his career to putting HTLV-1 on the map.

Advocacy for a neglected disease

Research by the University of Melbourne's Professor Damian Purcell, Head of Molecular Virology at the Doherty Institute and co-lead author of the study, isolated the virus from First Nations donors and identified significant genetic differences between the HTLV-1c strains from Central Australia compared to the HTLV-1a strains found internationally.

The new findings show that both HTLV-1 strains cause disease in mice, with HTLV-1c showing more aggressive features. The identified drug therapies were found to be equally effective against both strains.

Prof Purcell and Associate Prof Lloyd Einsiedel worked with the National Aboriginal Community Controlled Health Organization (NACCHO) HTLV-1 committee and the Australian Department of Health over many years to advocate for guidance on HTLV-1 from the World Health Organization (WHO) that led to them formally classify the virus as a Threatening Pathogen to Humans in 2021.

This resulted in the development of formal WHO policies to reduce transmission internationally and the development of clinical management guidelines for HTLV-1c in Central Australia under NACCHO leadership.

"Despite Australia's high burden of HTLV-1, the virus and its associated diseases are still not notifiable in most states and true infection rates in the nation remain unknown," Prof Purcell said.

"People at risk from HTLV-1 deserve biomedical tools like those that provide game-changing therapeutic and prevention options for other blood-borne persistent viral infections, such as HIV.

"There is a real opportunity to prevent the transmission of HTLV-1 and end the diseases caused by these infections. Our research findings are a major leap forward in this."

The research team is currently in talks with the companies behind the HIV antivirals used in this study, to see if HTLV-1 patients can be included in their ongoing clinical trials. If successful, this would pave the way for these drugs to become the first approved pre-exposure prophylaxis against HTLV-1 acquisition.

These findings are supported by The Australian Center for HIV and Hepatitis Virology Research, The Phyllis Connor Memorial Trust, Drakensberg Trust and the National Health and Medical Research Council (NHMRC).
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Concrete that lasts centuries and captures carbon? AI just made it possible | ScienceDaily
Imagine the concrete in our homes and bridges not only withstanding the ravages of time and natural disasters like the intense heat of wildfires, but actively self-healing or capturing carbon dioxide from the atmosphere.


						
Now, researchers at the USC Viterbi School of Engineering have developed a revolutionary AI model that can simulate the behavior of billions of atoms simultaneously, opening new possibilities for materials design and discovery at unprecedented scales.

The current state of the world's climate is a dire one. Brutal droughts, evaporating glaciers, and more disastrous hurricanes, rainstorms and wildfires devastate us each year. A major contributor to global warming is the constant emission of carbon dioxide into the atmosphere.

Aiichiro Nakano, a USC Viterbi professor of computer science, physics and astronomy, and quantitative and computational biology, was contemplating these issues after the January wildfires in Los Angeles. So, he reached out to longtime partner Ken-Ichi Nomura, a USC Viterbi professor of chemical engineering and materials science practice, with whom he's collaborated for over 20 years.

Discussing these issues together helped spark their new project: Allegro-FM, an artificial intelligence-driven simulation model. Allegro-FM has made a startling theoretical discovery: it is possible to recapture carbon dioxide emitted in the process of making concrete and place it back into the concrete that it helped produce.

"You can just put the CO2 inside the concrete, and then that makes a carbon-neutral concrete," Nakano said.

Nakano and Nomura, along with Priya Vashishta, a USC Viterbi professor of chemical engineering and materials science, and Rajiv Kalia, a USC professor of physics and astronomy, have been doing research on what they call "CO2 sequestration," or the process of recapturing carbon dioxide and storing it, a challenging process.




By simulating billions of atoms simultaneously, Allegro-FM can test different concrete chemistries virtually before expensive real-world experiments. This could accelerate the development of concrete that acts as a carbon sink rather than just a carbon source -- concrete production currently accounts for about 8% of global CO2 emissions.

The breakthrough lies in the model's scalability. While existing molecular simulation methods are limited to systems with thousands or millions of atoms, Allegro-FM demonstrated 97.5% efficiency when simulating over four billion atoms on the Aurora supercomputer at Argonne National Laboratory.

This represents computational capabilities roughly 1,000 times larger than conventional approaches.

The model also covers 89 chemical elements and can predict molecular behavior for applications ranging from cement chemistry to carbon storage.

"Concrete is also a very complex material. It consists of many elements and different phases and interfaces. So, traditionally, we didn't have a way to simulate phenomena involving concrete material. But now we can use this Allegro-FM to simulate mechanical properties [and] structural properties," Nomura said.

Concrete is a fire-resistant material, making it an ideal building choice in the wake of the January wildfires. But concrete production is also a huge emitter of carbon dioxide, a particularly concerning environmental problem in a city like Los Angeles. In their simulations, Allegro-FM has been shown to be carbon neutral, making it a better choice than other concrete.




This breakthrough doesn't only solve one problem. Modern concrete only lasts about 100 years on average, whereas ancient Roman concrete has lasted for over 2,000 years. But the recapture of CO2 can help this as well.

"If you put in the CO2, the so-called 'carbonate layer,' it becomes more robust," Nakano said.

In other words, Allegro-FM can simulate a carbon-neutral concrete that could also last much longer than the 100 years concrete typically lasts nowadays. Now it's just a matter of building it.

Behind the scenes

The professors led the development of Allegro-FM with an appreciation for how AI has been an accelerator of their complex work. Normally, to simulate the behavior of atoms, the professors would need a precise series of mathematical formulas -- or, as Nomura called them, "profound, deep quantum mechanics phenomena."

But the last two years have changed the way the two research.

"Now, because of this machine-learning AI breakthrough, instead of deriving all these quantum mechanics from scratch, researchers are taking [the] approach of generating a training set and then letting the machine learning model run," Nomura said. This makes the professors' process much faster as well as more efficient in its technology use.

Allegro-FM can accurately predict "interaction functions" between atoms -- in other words, how atoms react and interact with each other. Normally, these interaction functions would require lots of individual simulations.

But this new model changes that. Originally, there were different equations for individual elements within the periodic table, with several unique functions for these elements. With the help of AI and machine-learning, though, we can now potentially simulate these interaction functions with nearly the entire periodic table at the same time, without the requirement for separate formulas.

"The traditional approach is to simulate a certain set of materials. So, you can simulate, let's say, silica glass, but you cannot simulate [that] with, let's say, a drug molecule," Nomura said.

This new system is also a lot more efficient on the technology side, with AI models making lots of precise calculations that used to be done by a large supercomputer, simplifying tasks and freeing up that supercomputer's resources for more advanced research.

"[The AI can] achieve quantum mechanical accuracy with much, much smaller computing resources," Nakano said.

Nomura and Nakano say their work is far from over.

"We will certainly continue this concrete study research, making more complex geometries and surfaces," Nomura said.

This research was published recently in The Journal of Physical Chemistry Letters and was featured as the journal's cover image.
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Astronomers capture giant planet forming 440 light-years from Earth | ScienceDaily
Astronomers may have caught a still-forming planet in action, carving out an intricate pattern in the gas and dust that surrounds its young host star. Using ESO's Very Large Telescope (VLT), they observed a planetary disc with prominent spiral arms, finding clear signs of a planet nestled in its inner regions. This is the first time astronomers have detected a planet candidate embedded inside a disc spiral.


						
"We will never witness the formation of Earth, but here, around a young star 440 light-years away, we may be watching a planet come into existence in real time," says Francesco Maio, a doctoral researcher at the University of Florence, Italy, and lead author of this study, published on July 21 in Astronomy & Astrophysics.

The potential planet-in-the-making was detected around the star HD 135344B, within a disc of gas and dust around it called a protoplanetary disc. The budding planet is estimated to be twice the size of Jupiter and as far from its host star as Neptune is from the Sun. It has been observed shaping its surroundings within the protoplanetary disc as it grows into a fully formed planet.

Protoplanetary discs have been observed around other young stars, and they often display intricate patterns, such as rings, gaps or spirals. Astronomers have long predicted that these structures are caused by baby planets, which sweep up material as they orbit around their parent star. But, until now, they had not caught one of these planetary sculptors in the act.

In the case of HD 135344B's disc, swirling spiral arms had previously been detected by another team of astronomers using SPHERE (Spectro-Polarimetric High-contrast Exoplanet REsearch), an instrument on ESO's VLT. However, none of the previous observations of this system found proof of a planet forming within the disc.

Now, with observations from the new VLT's Enhanced Resolution Imager and Spectrograph (ERIS) instrument, the researchers say they may have found their prime suspect. The team spotted the planet candidate right at the base of one of the disc's spiral arms, exactly where theory had predicted they might find the planet responsible for carving such a pattern.

"What makes this detection potentially a turning point is that, unlike many previous observations, we are able to directly detect the signal of the protoplanet, which is still highly embedded in the disc," says Maio, who is based at the Arcetri Astrophysical Observatory, a center of Italy's National Institute for Astrophysics (INAF). "This gives us a much higher level of confidence in the planet's existence, as we're observing the planet's own light."

A star's companion is born




A different team of astronomers have also recently used the ERIS instrument to observe another star, V960 Mon, one that is still in the very early stages of its life. In a study published on 18 July in The Astrophysical Journal Letters, the team report that they have found a companion object to this young star. The exact nature of this object remains a mystery.

The new study, led by Anuroop Dasgupta, a doctoral researcher at ESO and at the Diego Portales University in Chile, follows up observations of V960 Mon made a couple of years ago. Those observations, made with both SPHERE and the Atacama Large Millimeter/submillimeter Array (ALMA), revealed that the material orbiting V960 Mon is shaped into a series of intricate spiral arms. They also showed that the material is fragmenting, in a process known as 'gravitational instability', when large clumps of the material around a star contract and collapse, each with the potential to form a planet or a larger object.

"That work revealed unstable material but left open the question of what happens next. With ERIS, we set out to find any compact, luminous fragments signalling the presence of a companion in the disc -- and we did," says Dasgupta. The team found a potential companion object very near to one of the spiral arms observed with SPHERE and ALMA. The team say that this object could either be a planet in formation, or a 'brown dwarf' -- an object bigger than a planet that didn't gain enough mass to shine as a star.

If confirmed, this companion object may be the first clear detection of a planet or brown dwarf forming by gravitational instability.

More information

This research highlighted in the first part of this release was presented in the paper "Unveiling a protoplanet candidate embedded in the HD 135344B disk with VLT/ERIS" to appear in Astronomy & Astrophysics. The second part of the release highlights the study "VLT/ERIS observations of the V960 Mon system: a dust-embedded substellar object formed by gravitational instability?" published in The Astrophysical Journal Letters.

The team who conducted the first study (on HD 135344B) is composed of F. Maio (University of Firenze, Italy, and INAF-Osservatorio Astrofisico Arcetri, Firenze, Italy [OAA]), D. Fedele (OAA), V. Roccatagliata (University of Bologna, Italy [UBologna] and OAA), S. Facchini (University of Milan, Italy [UNIMI]), G. Lodato (UNIMI), S. Desidera (INAF-Osservatorio Astronomico di Padova, Italy [OAP]), A. Garufi (INAF -- Istituto di Radioastronomia, Bologna, Italy [INAP-Bologna], and Max-Planck-Institut fur Astronomie, Heidelberg, Germany [MPA]), D. Mesa (OAP), A. Ruzza (UNIMI), C. Toci (European Southern Observatory [ESO], Garching bei Munchen, Germany, and OAA), L. Testi (OAA, and UBologna), A. Zurlo (Diego Portales University [UDP], Santiago, Chile, and Millennium Nucleus on Young Exoplanets and their Moons [YEMS], Santiago, Chile), and G. Rosotti (UNIMI).

The team behind the second study (on V960 Mon) is primarily composed of members of the Millennium Nucleus on Young Exoplanets and their Moons (YEMS), a collaborative research initiative based in Chile. Core YEMS contributors include A. Dasgupta (ESO, Santiago, Chile, UDP, and YEMS), A. Zurlo (UDP and YEMS), P. Weber (University of Santiago [Usach], Chile, and YEMS, and Center for Interdisciplinary Research in Astrophysics and Space Exploration [CIRAS], Santiago, Chile), F. Maio (OAA, and University of Firenze, Italy), Lucas A. Cieza (UDP and YEMS), D. Fedele (OAA), A. Garufi (INAF Bologna and MPA), J. Miley (Usach, YEMS, and CIRAS), P. Pathak (Indian Institute of Technology, Kanpur, India), S. Perez (Usach and YEMS, and CIRAS), and V. Roccatagliata (UBologna and OAA).
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Optimists think alike-and brain scans just proved it | ScienceDaily
When thinking about future events, optimists' brains work similarly, while pessimists' brains show a much larger degree of individuality. The Kobe University finding offers an explanation why optimists are seen as more sociable -- they may share a common vision of the future.


						
Optimists tend to be more satisfied with their social relationships and have wider social networks. Kobe University psychologist Kuniaki Yanagisawa says: "But what is the reason for this? Recent studies showed that the brains of people who occupy central social positions react to stimuli in similar ways. So it may be that people who share a similar attitude towards the future, too, truly envision it similarly in their brains and that this makes it easier for them to understand each other's perspectives."

To test this hypothesis, Yanagisawa assembled an interdisciplinary team from both the fields of social psychology and cognitive neuroscience. "The main reason why this question has remained untouched until now is that it exists in a gap between social psychology and neuroscience. However, the intersection of these two fields enabled us to open this black box." They recruited 87 test subjects who covered the whole spectrum from pessimism to optimism and asked them to imagine various future events. While doing so, their brain activity was recorded with a technique called "functional magnetic resonance imaging (fMRI)," enabling the researchers to see how the test subjects' thinking about the future materializes in their brains as patterns of neural activity.

In the journal PNAS, the Kobe University team reports that when optimists think about future events, their neural activity patterns are in fact mutually similar. Pessimists' patterns, on the other hand, showed much more diversity. Inspired by the opening line of Leo Tolstoy's "Anna Karenina," the team summarizes its results, saying, "Optimistic individuals are all alike, but each less optimistic individual imagines the future in their own way." Yanagisawa says, "What was most dramatic about this study is that the abstract notion of 'thinking alike' was literally made visible in the form of patterns of brain activity."

Yanagisawa and his team also found that there is a more pronounced difference in neural patterns when thinking about positive events or negative events in optimists than in pessimists. "This means that more optimistic people perceive a clear distinction between good and bad futures in their brains. In other words, optimism does not involve positive reinterpretation of negative events. Instead, optimistic individuals typically process negative scenarios in a more abstract and psychologically distant manner, thus mitigating the emotional impact of such scenarios," he explains.

The psychologist sums up the study, saying: "The everyday feeling of 'being on the same wavelength' is not just a metaphor. The brains of optimists may in a very physical sense share a common concept of the future. But this raises new questions. Is this shared mechanism something they are born with or is it woven in later, for example through experience and dialogue?" Yanagisawa's ultimate goal is to gain a deeper understanding of what causes loneliness and what enables people to communicate with each other. He says, "I believe that elucidating the process by which this shared reality emerges is a step towards a society where people can communicate better."

This work was supported by the Japan Society for the Promotion of Science (grants JP26780342, JP19H01747) and the Japan Science and Technology Agency (grant JPMJRX21K3). It was conducted in collaboration with researchers from Kyoto University, the Osaka University of Comprehensive Children Education, La Trobe University, and Kindai University.
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Cancer cells go up in flames-thanks to this deep-sea sugar | ScienceDaily
Promoting pyroptosis -- an inflammatory form of programmed cell death -- has become a promising treatment strategy for cancer. In research published in The FASEB Journal, investigators purified a long-chain sugar molecule, or exopolysaccharide, from deep-sea bacteria and demonstrated that it triggers pyroptosis to inhibit tumor growth.


						
The compound, called EPS3.9, consists of mannose and glucose and is produced by the Spongiibacter nanhainus CSC3.9 bacterial strain and other members of the genus Spongiibacter. Mechanistic analyses showed that EPS3.9 can directly target 5 membrane phospholipid molecules and exert tumor toxicity by stimulating pyroptosis in human leukemia cells. EPS3.9 also had significant anti-tumor effects in the mice with liver cancer and activated anti-tumor immune responses.

"Our work not only provides a theoretical basis for developing more carbohydrate-based drugs but also highlights the importance of exploring marine microbial resources," said corresponding author Chaomin Sun, PhD, of the Chinese Academy of Sciences.

What Is Pyroptosis?

Pyroptosis is a fiery form of programmed cell death that helps the body fight infections and disease. Unlike regular cell death (apoptosis), pyroptosis is dramatic and explosive--cells swell, burst open, and release inflammatory signals that alert the immune system.

Originally discovered as a defense against bacteria and viruses, pyroptosis has recently become a hot topic in cancer research. That's because triggering pyroptosis in tumor cells can not only destroy them directly but also rally the immune system to join the attack, essentially turning the tumor into a signal flare for immune response.
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The fungus that makes bread better for you | ScienceDaily

When investigators grew different types of wheat with and without the arbuscular mycorrhizal fungus Rhizophagus irregularis, they observed that crops grown with fungi developed larger grains with greater amounts of phosphorus and zinc. The higher amount of phosphorus in the grain did not result in an increase in phytate (a compound that can hinder digestion of zinc and iron). As a result, bread wheat grown with fungi had higher bioavailability of zinc and iron overall compared with bread wheat grown in the absence of fungi.

"Beneficial soil fungi could be used as a sustainable option to exploit soil-derived plant nutrients. In this case, we found potential to biofortify wheat with important human micronutrients by inoculating the plants with mycorrhizal fungi," said corresponding author Stephanie J. Watts-Williams, PhD, of the University of Adelaide, in Australia.

Rhizophagus irregularis is a species of arbuscular mycorrhizal fungus that forms beneficial relationships with the roots of many types of plants. It helps plants take in more nutrients--especially phosphorus and micronutrients--by extending its thin, root-like structures deep into the soil.

This fungus is one of the most widely studied and used in agriculture and ecology because of its broad compatibility with crops and its ability to improve plant growth, health, and soil quality. By boosting nutrient uptake naturally, R. irregularis supports more resilient plants and reduces the need for chemical fertilizers, making it a valuable tool in sustainable farming and reforestation efforts.
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Snowless winter? Arctic field team finds flowers and meltwater instead | ScienceDaily

Svalbard, warming at six to seven times the global average rate, is at the forefront of the climate crisis, with winter temperatures rising at nearly double the annual average. The commentary highlights that winter warming in the Arctic is no longer an exception but a recurring feature of a profoundly altered climate system, challenging the long-held assumption of a reliably frozen Arctic winter.

"Standing in pools of water at the snout of the glacier, or on bare, green tundra, was shocking and surreal," Dr Bradley describes his experience. "The thick snowpack covering the landscape vanished within days. The gear I packed felt like a relic from another climate."

The team, accustomed to preparing for extreme cold with thermal layers, thick gloves, and insulated down, found themselves working bare-handed in the rain on the glacier.

Laura Molares Moncayo, a PhD student at Queen Mary and the Natural History Museum and a co-author on the study, added: "The goal of our fieldwork campaign was to study freshly fallen snow. But over a two-week period, we were only able to collect fresh snow once, as most of the precipitation fell as rain. This lack of snowfall in the middle of winter undermines our ability to establish a representative baseline for frozen-season processes. The unexpected melt not only disrupted our sampling plan, but also made us question how safe or feasible winter fieldwork really is under such rapidly changing conditions."

This firsthand experience corroborates long-standing projections about Arctic amplification, but it also underscores the alarming speed at which these changes are taking hold. The crossing of the 0degC melting threshold has a transformative impact on the physical environment, the dynamics of local ecosystems, and the very methodology of conducting scientific research in the Arctic during winter.

The implications of these rapid winter changes for the Arctic ecosystem are far-reaching. Winter warming events can disrupt everything from microbial carbon cycling to the survival of Arctic wildlife. These events may also create a feedback loop, accelerating permafrost thaw, microbial carbon degradation, and the release of greenhouse gases across the Arctic. The observed meltwater pooling above frozen ground, forming vast temporary lakes and reducing snow cover to zero in large areas, further exposes the bare ground surface and leads to widespread blooms of biological activity.




The commentary calls for urgent action and highlights critical policy implications. "Climate policy must catch up to the reality that the Arctic is changing much faster than expected, and winter is at the heart of that shift," states Dr Bradley.

The commentary urgently calls for increased investment in wintertime Arctic monitoring, highlighting a significant lack of data and understanding regarding Arctic systems during this fastest-changing season. More observations and experimentation are crucial, not only to establish baselines but also to project future impacts. Furthermore, the authors stress that policymaking must shift from reactive to anticipatory strategies, recognising winter as a critical season of risk. The challenges already faced by well-equipped scientific bases due to mid-winter warming underscore the immense pressure this might place on remote Indigenous Arctic communities, their infrastructure, transport, and emergency responses.

The unexpected conditions during fieldwork, including the thin and slushy snow that hindered snowmobile access to field sites, forced researchers to reconsider how and even whether they can continue winter science as usual. This also presents new safety concerns, including rescue efforts and the ability for the researchers to retreat quickly to the safety of the research station if they encounter polar bears while working in the field.

The commentary, "Svalbard winter warming is reaching melting point," serves as a stark reminder of the accelerating pace of climate change in the Arctic, emphasising that these anomalies are, in fact, the new Arctic reality.

The article involves authors from Queen Mary University of London, the Mediterranean Institute of Oceanography in Marseille, France, The Natural History Museum in London, University of Naples Federico II in Italy, the CNR Institute of Polar Science in Italy.

"We are still unaware of the consequences that these recurring events are bringing to Arctic ecosystems, especially during the winter period, where conditions are more complex and data is scarce," said Donato Giovannelli, an geomicrobiologist at the University of Naples Federico II in Italy and one of the senior authors on the paper. "We might have been too cautious with our messages. Irreversible changes to the Arctic climate are happening in front of our own eyes."
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Watch the Earth split in real time: Stunning footage reveals a 2.5-meter fault slip in seconds | ScienceDaily
During the midday Friday prayer hours on March 28, 2025, a magnitude 7.7 earthquake struck central Myanmar along the Sagaing Fault. With an epicenter close to Mandalay, the country's second-largest city, it was the most powerful earthquake to strike Myanmar in more than a century and the second deadliest in its modern history.


						
The cause was a strike-slip fault, in which two masses of earth "slip" past each other horizontally along a vertical fault plane. To an observer, it would look like the ground were split in two along a defined line, with both sides being wrenched past each other in opposite directions.

Previous seismological studies have inferred pulse-like rupture behavior and curved slip paths from the analysis of seismic data. However, because the recording instruments were at a considerable distance from the fault itself, these findings were indirect.

This time, however, a CCTV camera caught this slip in action, presenting a unique opportunity for a team researchers at Kyoto University to study the fault motion in real time. (See video link at bottom of article.)

The team applied a technique known as pixel cross-correlation to the CCTV footage to analyze the fault's movement frame-by-frame. Their analysis reveals that the fault slipped sideways 2.5 meters in just 1.3 seconds, with a maximum speed of 3.2 meters per second. The total sideways movement recorded during this earthquake is typical of strike-slip ruptures, but the short duration of the fault slip is a major discovery.

"The brief duration of motion confirms a pulse-like rupture, characterized by a concentrated burst of slip propagating along the fault, much like a ripple traveling down a rug when flicked from one end," says corresponding author Jesse Kearse.

The team's analysis also proves that the slip path was subtly curved, a finding which aligns with previous geological observations from faults around the world. This may suggest that such slips are typically curved, as opposed to being completely linear.

The study demonstrates that video-based monitoring of faults is a powerful tool for seismology, enabling unprecedented insights into earthquake behavior. Capturing this level of detail is fundamental to improving our understanding of earthquake processes and enhancing our ability to anticipate the ground shaking expected in future large events.

"We did not anticipate that this video record would provide such a rich variety of detailed observations. Such kinematic data is critical for advancing our understanding of earthquake source physics," says Kearse.

The next phase of their research will utilize physics-based models to investigate the factors that control fault behavior as revealed by this analysis.
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The sugar that sparked life: Why ribose was RNA's first choice | ScienceDaily
In living organisms today, complex molecules like RNA and DNA are constructed with the help of enzymes. So how did these molecules form before life (and enzymes) existed? Why did some molecules end up as the building blocks of life and not others? A new study by Scripps Research scientists helps answer these longstanding questions.


						
The results, published in the chemistry journal Angewandte Chemie on June 27, 2025, showhow ribose may have become the sugar of choice for RNA development. They found that ribose binds to phosphate -- another molecular component of RNA -- more quickly and effectively than other sugar molecules. This feature could have helped select ribose for inclusion in the molecules of life.

"This gives credence to the idea that this type of prebiotic chemistry could have produced the building blocks of RNA, which then could have led to entities which exhibit lifelike properties," says corresponding author Ramanarayanan Krishnamurthy, professor of chemistry at Scripps Research.

Nucleotides, the building blocks of RNA and DNA, consist of a five-carbon sugar molecule (ribose or deoxyribose) that is bound to a phosphate group and a nitrogen-based base (the part of the molecule that encodes information, e.g., A, C, G or U). Krishnamurthy's research aims to understand how these complex molecules could have arisen on primordial Earth. Specifically, this study focused on phosphorylation, the step within nucleotide-building where ribose connects to the phosphate group.

"Phosphorylation is one of the basic chemistries of life; it's essential for structure, function and metabolism," says Krishnamurthy. "We wanted to know, could phosphorylation also play a fundamental role in the primordial process that got all of these things started?"

From previous work, the team knew that ribose could become phosphorylated when combined with a phosphate-donating molecule called diamidophosphate (DAP). In this study, they wanted to know whether other, similar sugars could also undergo this reaction, or whether there is something special about ribose.

To test this, the researchers used controlled chemical reactions to investigate how quickly and effectively ribose is phosphorylated by DAP compared to three other sugar molecules with the same chemical makeup but a different shape (arabinose, lyxose and xylose). Then, they used an analytical technique called nuclear magnetic resonance (NMR) spectroscopy to characterize the molecules produced by each reaction.




They showed that although DAP was able to phosphorylate all four sugars, it phosphorylated ribose at a much faster rate. Additionally, the reaction with ribose resulted exclusively in ring-shaped structures with five corners (e.g., 5-member rings), whereas the other sugars formed a combination of 5- and 6-member rings.

"This really showed us that there is a difference between ribose and the three other sugars," says Krishnamurthy. "Ribose not only reacts faster than the other sugars, it's also more selective for the five-member ring form, which happens to be the form that we see in RNA and DNA today."

When they added DAP to a solution containing equal amounts of the four different sugars, it preferentially phosphorylated ribose. And whereas the other three sugars got "stuck" at an intermediate point in the reaction, a large proportion of the ribose molecules were converted into a form that could likely react with a nuclear base to form a nucleotide.

"What we got was a 2-in-1: We showed that ribose is selectively phosphorylated from a mixture of sugars, and we also showed that this selective process produces a molecule with a form that is conducive for making RNA," says Krishnamurthy. "That was a bonus. We did not anticipate that the reaction would pause at the stage advantageous for producing nucleotides."

The researchers caution that, even if these reactions can all occur abiotically, it doesn't mean that they are the reactions that necessarily resulted in life.

"Studying these types of chemistries helps us understand what sort of processes might have led to the molecules that constitute life today, but we are not making the claim that this selection is what led to RNA and DNA, because that's quite a leap," says Krishnamurthy. "There are a lot of other things that need to happen before you get to RNA, but this is a good start."

In future research, the team plans to test whether this chemical reaction can occur inside primitive cellular structures called "protocells."




"The next question is, can ribose be selectively enriched within a protocell, and can it further react to make nucleotides within a protocell?" says Krishnamurthy. "If we can make that happen, it might produce enough tension to force the protocell to grow and divide -- which is exactly what underpins how we grow."

In addition to Krishnamurthy, the study "Selection of Ribofuranose-Isomer Among Pentoses by Phosphorylation with Diamidophosphate" was co-authored by Harold A. Cruz of Scripps Research.

The work was supported by the NASA Astrobiology Exobiology grant (80NSSC22K0509).
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Teen bats are spawning new viruses-here's why scientists are paying close attention | ScienceDaily
New research by the University of Sydney offers important insights into how and when new coronavirus variants arise in bats.


						
Bats are beneficial to our ecosystems and economy but, as habitat destruction and environmental stressors put them in closer proximity to humans, disease risks can emerge. The research, published in Nature Communications on July 17, offers an approach to anticipating the emergence of coronaviruses. It found young bats are infected more frequently and could be a key source of viral spillover into other species. The study also reveals the dynamics of coronaviruses circulating in Australian bats, which pose no known risk to humans.

Endemic in bat populations, most coronaviruses never infect humans. When they do, as with the SARS, COVID-19 and MERS outbreaks, they typically spill over from bats via a bridging animal host.

"Coronaviruses tend not to be of major concern to bats," said Dr Alison Peel from the University's School of Veterinary Science, who led the study. "But they can behave differently if they spill over to new species."

In one of the most comprehensive single studies of its type, the researchers collected more than 2,500 faecal samples, via which bats shed coronaviruses, over three years. Samples were taken from black flying foxes and grey-headed flying foxes at five roost sites across Australia's eastern seaboard.

Viral testing of the samples showed coronaviruses were most prevalent in young bats between March and July, when they were weaning and approaching maturity. This was consistent across the three-year study. Particularly notable was the high proportion of bats infected with multiple coronaviruses at once.

"We were surprised by that high rate of co-infection among juveniles and subadults," Dr Peel said. "Co-infection presents the opportunity for a single cell to become infected with multiple viruses, an important natural precursor to the generation of new strains."

The six coronaviruses detected in the study were nobecoviruses, a subclass which does not jump to humans. Three of these were new. They were useful to analyse because they pose minimal risk to people but are the evolutionary cousins of sarbecoviruses, so-called SARS-like viruses which are more prone to spill across to other species. Understanding the evolution of nobecoviruses offers parallel insights into the evolution of more dangerous coronaviruses.




"We safely tracked how and when coronaviruses circulated naturally in bat populations. Using genomics to track infections to individual animals," Dr John-Sebastian Eden, a study co-author from the Westmead Insitute for Medical Research and the University's Faculty of Medicine and Health.

"The results offer a model for scientists looking to understand coronavirus emergence and future risks in bat populations around the world. By focusing on co-infections in young bats during certain periods, researchers might better predict the natural evolution and emergence of riskier coronaviruses before they pose a risk to human health."

Dr Peel said more research is needed to understand why young bats are more susceptible to infection and co-infection.

"It could be the result of newly weaned animals whose immune systems are still developing or the stress faced by teenage bats looking for a mate for the first time," she said.

The changing environment could also be a factor.

"We know from previous research on other viruses that habitat loss caused by encroaching human populations and food shortages can create stress in bats that weakens immunity and makes them susceptible to infections. It will be important to find out if that's also the case for coronaviruses."

Dr Peel and Dr Eden's research began in 2020, as the COVID-19 pandemic took hold. It built on earlier research into the spread of Hendra virus, which also originates in bats.

"It's rare to see this scale and depth of data in virological research, even among human viruses," said Dr Peel. "The gathering of samples from both individual bats and beneath roosts, and the tracking of individual strains across multiple sites and years, provides a strong foundation for ongoing research into the role of environmental stress on coronavirus emergence."
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Beneath the scales: The secret bone armor that helped lizards survive Australia | ScienceDaily
Beneath the scales of Australia's iconic monitor lizards (commonly known as goannas), scientists have discovered an unexpected secret: a hidden layer of bony skin structures known as osteoderms. These structures, which have been long overlooked, may hold the key to understanding how these ancient reptiles not only survived but thrived in one of the world's harshest environments.


						
The findings, published on July 21 in the prestigious Zoological Journal of the Linnean Society, mark the first large-scale global study of osteoderms in lizards and snakes. The international collaboration brought together researchers from Australia, Europe and the United States, who used cutting-edge micro-CT scanning to examine nearly 2,000 reptile specimens from major museum collections including those held at Museums Victoria's Research Institute.

'We were astonished to find osteoderms in 29 Australo-Papuan monitor lizard species that had never been documented before,' said Roy Ebel, lead author and researcher at Museums Victoria Research Institute and the Australian National University. 'It's a fivefold increase in known cases among goannas.'

Osteoderms are most commonly known from crocodiles, armadillos, and even some dinosaurs like Stegosaurus. But their function has remained something of an evolutionary mystery. While they may provide protection, scientists now suspect they may also support heat regulation, mobility and calcium storage during reproduction.

This new research reveals that osteoderms are far more widespread in lizards than previously thought, occurring in nearly half of all lizard species worldwide - an 85% increase on earlier estimates.

At the heart of this discovery lies the power of museum collections. Scientific institutions like Museums Victoria Research Institute play a critical role in preserving biodiversity through time, enabling researchers to study species long after they were collected. Many of the specimens used in this study were decades, and in some cases over 120 years old, but advances in imaging technology enabled scientists to uncover new insights without harming the original material. These collections are not just archives, they're active tools for scientific discovery.

'What's so exciting about this finding is that it reshapes what we thought we knew about reptile evolution,' said Dr Jane Melville, Museums Victoria Research Institute Senior Curator of Terrestrial Vertebrates. 'It suggests that these skin bones may have evolved in response to environmental pressures as lizards adapted to Australia's challenging landscapes.'

Until now, the presence of osteoderms in monitor lizards was considered rare and mostly confined to the famed Komodo dragon. But the discovery of their widespread presence across Australo-Papuan goannas opens up new questions about how these lizards adapted, survived and diversified across the continent.

This landmark study not only tells a new chapter in the story of Australia's goannas, it provides a powerful new dataset for exploring how skin, structure, and survival have intertwined across millions of years of evolution.
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This oat discovery could change your breakfast-and the future of plant-based food | ScienceDaily
New University of South Australia research is providing evidence of biological triggers of oil production in oats, a discovery that will help processing and potentially drive further demand for Australian-grown oats.


						
While Australia is the world's second-largest exporter of oats, high oil content in oat grains creates challenges during milling, reducing processing efficiency and limiting product innovation - particularly in high-demand sectors like oat flour and plant-based proteins.

Researchers from the University of South Australia, the South Australian Research and Development Institute (SARDI), and the University of Adelaide are collaborating on research designed to better understand the biological processes responsible for oil synthesis in oat grains.

In this study, two contemporary varieties of oats were examined using spatial imaging techniques to track oil build-up during grain development. Researchers then applied 'omics' technologies - lipidomics and proteomics - to analyse lipid and protein expression, which provided key insights into the biological mechanisms involved in the actual formation of the grain, including those relating to oil synthesis.

The UniSA findings have provided further evidence of the mechanisms that underlie the amount of oil in an oat grain. These findings will help to guide future breeding efforts for naturally lower-oil oat varieties, improving milling yields and creating new value-added opportunities across the oat supply chain.

UniSA PhD candidate, Darren Lau, says that current oil removal methods are inefficient and that low-oil breeding programs will aid industry growth.

"While oil can be removed from partially milled oat flakes - using supercritical carbon dioxide prior to further milling - this approach is laborious and expensive," he says.




"Breeding low-oil oat varieties is a cost-effective approach but requires further understanding of oil production in oats. This is where our research is critical.

"Our analysis has identified several key enzymes that are involved in oil synthesis which could be genetically manipulated to lower oil content of oat grains.

"Reducing oil content could also unlock new opportunities in sectors like oat flour and alternative proteins, which could significantly strengthen Australia's position in the market."

The economic potential of these opportunities is reflected in the quantity of oats exported globally. For example, in 2022 twenty-six million metric tonnes of oats were produced worldwide, ranking them seventh among cereals in production quantity.

Lowering oil content in oat grains will enhance processing and product versatility, positioning them alongside traditional cereal staples like barley, maize, wheat, and rice, and further driving industry growth.

The UniSA findings are being used by the Grains Research and Development Corporation (GRDC) oat grain quality consortium to improve suitability for milling and food/beverage ingredient development. Additional research is continuing within the consortium that will build on the study's findings to further inform breeding efforts aimed at reducing oil content in oats.




"The consortia are currently working on a larger and more diverse oat cohort to further investigate molecular markers and nutrient partitioning of oil in oats," Lau says.

"The consortia are also investigating one of the key enzymes validated in this study to determine whether manipulating or removing it can lower oil content, and how that affects the growth of the plant."

SARDI Project Lead Dr Janine Croser, says the study's findings provide further evidence of key pathways involved in oat oil biosynthesis.

"This research provides important insights into the biological mechanisms underlying varietal differences of oil production in developing oat grains," Dr Croser says.

"We expect that the development of low-oil lines will improve efficiencies in the flour milling process and potentially lead to novel uses for oats.

"With demand for plant-based foods on the rise, we anticipate the oat grain quality consortium research will help put Australia at the forefront of oat innovation - supporting growers, processors, and exporters alike."

The full paper, Proteomic and lipidomic analyses reveal novel molecular insights into oat (Avena sativa L.) lipid regulation and crosstalk with starch synthesis during grain development, is available online.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/07/250722035552.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Aluminium-20 shatters nuclear norms with explosive triple-proton breakup | ScienceDaily
Radioactive decay is a fundamental process in nature by which an unstable atomic nucleus loses energy by radiation. Studying nuclear decay modes is crucial for understanding properties of atomic nuclei. In particular, exotic decay modes like proton emission provide essential spectroscopic tools for probing the structure of nuclei far from the valley of stability -- the region containing stable nuclei on the nuclear chart.


						
In a study published in Physical Review Letters on July 10, physicists from the Institute of Modern Physics (IMP) of the Chinese Academy of Sciences (CAS) and their collaborators have reported the first observation and spectroscopy of aluminium-20, a previously unknown and unstable isotope that decays via the rare process of three-proton emission.

"Aluminium-20 is the lightest aluminium isotope that has been discovered so far. Located beyond the proton drip line, it has seven fewer neutrons than the stable aluminum isotope," said Associate Prof. Xiaodong Xu from IMP, first author of the study.

Using an in-flight decay technique at the Fragment Separator of the GSI Helmholtz Centre for Heavy Ion Research in Darmstadt, Germany, the researchers measured angular correlations of aluminium-20's decay products and discovered the previously unknown nucleus aluminium-20.

Through detailed analysis of angular correlations, the researchers found that the aluminium-20 ground state first decays by emitting one proton to the intermediate ground state of magnesium-19, followed by subsequent decay of magnesium-19 ground state via simultaneous two-proton emission. Aluminium-20 is the first observed three-proton emitter where its one-proton decay daughter nucleus is a two-proton radioactive nucleus.

The researchers also found that the decay energy of the aluminium-20 ground state is significantly smaller than the predictions inferred from the isospin symmetry, indicating a possible isospin symmetry breaking in aluminium-20 and its mirror partner neon-20.

This finding is supported by state-of-the-art theoretical calculations that predict that the spin-parity of the aluminium-20 ground state differs from the spin-parity of the neon-20 ground state.




"This study advances our understanding of the proton-emission phenomena, and provides insights into the structure and decay of nuclei beyond the proton drip line," said Xu.

To date, scientists have discovered over 3,300 nuclides, yet fewer than 300 are stable and exist naturally. The remainder are unstable nuclides that undergo radioactive decay. Common decay modes, such as a decay, b- decay, b+ decay, electron capture, g radiation, and fission, were discovered by the mid-20th century.

Over the past several decades, owing to the tremendous development in nuclear physics experimental facilities and detection technologies, scientists discovered several exotic decay modes in the study of nuclei far from the stability, particularly in neutron-deficient nuclei.

In the 1970s, scientists discovered single-proton radioactivity, where nuclei decay by emitting a proton. After entering the 21st century, two-proton radioactivity was found in the decays of some extremely neutron-deficient nuclei. In recent years, even rarer decay phenomena such as three-, four-, and five-proton emission were observed.

This collaborative effort included contributions from IMP, GSI, Fudan University, and more than a dozen other institutions.

This work was supported by the National Key R&D Program of China, the CAS President's International Fellowship Initiative, and the National Natural Science Foundation of China, among others.
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What radar found beneath Antarctica could slow ice melt and rising seas | ScienceDaily
The remains of landscapes thought to have formed when ancient rivers flowed across East Antarctica have been discovered - and could help predictions of future loss from the ice sheet.


						
Researchers led by Durham University, UK, examined radar measurements of ice thickness and found extensive, previously unmapped, flat surfaces buried beneath a 3,500 km stretch of the East Antarctic coastline.

These surfaces were once connected and it is believed were formed by large rivers after East Antarctica and Australia broke apart approximately 80 million years ago, and before ice covered Antarctica about 34 million years ago.

The flat surfaces are now hidden beneath the ice sheet and separated by deep troughs, which fast-flowing glaciers are steered through. The ice above the surfaces is moving much more slowly, the researchers say.

Ice loss from Antarctica is increasing, but the flat surfaces act as barriers to ice flow and may currently be regulating the rate of ice loss.

East Antarctica has the potential to raise global sea levels by 52 meters (170 feet) if it were to melt completely.

Adding the newly discovered surfaces' effects into models of future ice-sheet behavior could help refine projections of how the East Antarctic Ice Sheet might react to climate change and what its impact on global sea levels could be, the researchers add.




The findings are published in the journal Nature Geoscience.

Research lead author Dr Guy Paxman, a Royal Society University Research Fellow in the Department of Geography, Durham University, said: "The landscape hidden beneath the East Antarctic Ice Sheet is one of the most mysterious not just on Earth, but on any terrestrial planet in the solar system.

"When we were examining the radar images of the sub-ice topography in this region, these remarkably flat surfaces started to pop out almost everywhere we looked.

"The flat surfaces we have found have managed to survive relatively intact for over 30 million years, indicating that parts of the ice sheet have preserved rather than eroded the landscape.

"Information such as the shape and geology of the newly mapped surfaces will help improve our understanding of how ice flows at the edge of East Antarctica.

"This in turn will help make it easier to predict how the East Antarctic Ice Sheet could affect sea levels under different levels of climate warming in the future."

The extensive flat surfaces were found beneath approximately 40% of the East Antarctic Ice Sheet's 3,500km-long coastline between Princess Elizabeth Land and George V Land.




The preservation of these enigmatic surfaces over tens of millions of years indicates a lack of intense, selective erosion of these areas throughout Antarctica's glacial history.

The research team also included the universities of Newcastle, Edinburgh and Exeter, UK, the British Antarctic Survey, the Alfred Wegener Institute, Germany, the Polar Research Institute of China, and Beijing University of Technology.

Research co-author Professor Neil Ross, Professor of Polar Science and Environmental Geophysics, Newcastle University, said: "We've long been intrigued and puzzled about fragments of evidence for 'flat' landscapes beneath the Antarctic ice sheets.

"This study brings the jigsaw pieces of data together, to reveal the big picture: how these ancient surfaces formed, their role in determining the present-day flow of the ice, and their possible influence on how the East Antarctic Ice Sheet will evolve in a warming world."

The researchers emphasize the need to further explore the influence of these flat surfaces on ice sheet movement during past warmer climates.

This would include drilling through the ice to retrieve rock from the flat surfaces to understand when they were last free from ice cover. This will help improve predictions for how the ice around this large section of the East Antarctic margin will respond as the climate and ocean warms.

The research was funded by the UK's Natural Environment Research Council, a Leverhulme Trust Early Career Fellowship, the European Research Council, the AWI INSPIRES III program and the Natural Science Foundation of China.
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NASA's Roman telescope will catch 100,000 explosions - and rewrite the Universe's story | ScienceDaily
Scientists predict one of the major surveys by NASA's upcoming Nancy Grace Roman Space Telescope may reveal around 100,000 celestial blasts, ranging from exploding stars to feeding black holes. Roman may even find evidence of some of the universe's first stars, which are thought to completely self-destruct without leaving any remnant behind.


						
Cosmic explosions offer clues to some of the biggest mysteries of the universe. One is the nature of dark energy, the mysterious pressure thought to be accelerating the universe's expansion.

"Whether you want to explore dark energy, dying stars, galactic powerhouses, or probably even entirely new things we've never seen before, this survey will be a gold mine," said Benjamin Rose, an assistant professor at Baylor University in Waco, Texas, who led a study about the results. The paper is published in The Astrophysical Journal.

Called the High-Latitude Time-Domain Survey, this observation program will scan the same large region of the cosmos every five days for two years. Scientists will stitch these observations together to create movies that uncover all sorts of cosmic fireworks.

Chief among them are exploding stars. The survey is largely geared toward finding a special class of supernova called type Ia. These stellar cataclysms allow scientists to measure cosmic distances and trace the universe's expansion because they peak at about the same intrinsic brightness. Figuring out how fast the universe has ballooned during different cosmic epochs offers clues to dark energy.

In the new study, scientists simulated Roman's entire High-Latitude Time-Domain Survey. The results suggest Roman could see around 27,000 type Ia supernovae -- about 10 times more than all previous surveys combined.

Beyond dramatically increasing our total sample of these supernovae, Roman will push the boundaries of how far back in time we can see them. While most of those detected so far occurred within approximately the last 8 billion years, Roman is expected to see vast numbers of them earlier in the universe's history, including more than a thousand that exploded more than 10 billion years ago and potentially dozens from as far back as 11.5 billion years. That means Roman will almost certainly set a new record for the farthest type Ia supernova while profoundly expanding our view of the early universe and filling in a critical gap in our understanding of how the cosmos has evolved over time.




"Filling these data gaps could also fill in gaps in our understanding of dark energy," Rose said. "Evidence is mounting that dark energy has changed over time, and Roman will help us understand that change by exploring cosmic history in ways other telescopes can't."

But type Ia supernovae will be hidden among a much bigger sample of exploding stars Roman will see once it begins science operations in 2027. The team estimates Roman will also spot about 60,000 core-collapse supernovae, which occur when a massive star runs out of fuel and collapses under its own weight.

That's different from type Ia supernovae, which originate from binary star systems that contain at least one white dwarf -- the small, hot core remnant of a Sun-like star -- siphoning material from a companion star. Core-collapse supernovae aren't as useful for dark energy studies as type Ias are, but their signals look similar from halfway across the cosmos.

"By seeing the way an object's light changes over time and splitting it into spectra -- individual colors with patterns that reveal information about the object that emitted the light -- we can distinguish between all the different types of flashes Roman will see," said Rebekah Hounsell, an assistant research scientist at the University of Maryland-Baltimore County working at NASA's Goddard Space Flight Center in Greenbelt, Maryland and a co-author of the study.

"With the dataset we've created, scientists can train machine-learning algorithms to distinguish between different types of objects and sift through Roman's downpour of data to find them," Hounsell added. "While searching for type Ia supernovae, Roman is going to collect a lot of cosmic 'bycatch' -- other phenomena that aren't useful to some scientists, but will be invaluable to others."

Hidden Gems

Thanks to Roman's large, deep view of space, scientists say the survey should also unearth extremely rare and elusive phenomena, including even scarcer stellar explosions and disintegrating stars.




Upon close approach to a black hole, intense gravity can shred a star in a so-called tidal disruption event. The stellar crumbs heat up as they swirl around the black hole, creating a glow astronomers can see from across vast stretches of space-time. Scientists think Roman's survey will unveil 40 tidal disruption events, offering a chance to learn more about black hole physics.

The team also estimates Roman will find about 90 superluminous supernovae, which can be 100 times brighter than a typical supernova. They pack a punch, but scientists aren't completely sure why. Finding more of them will help astronomers weigh different theories.

Even rarer and more powerful, Roman could also detect several kilonovae. These blasts occur when two neutron stars -- extremely dense cores leftover from stars that exploded as supernovae -- collide. To date, there has been only one definitive kilonova detection. The team estimates Roman could spot five more.

That would help astronomers learn much more about these mysterious events, potentially including their fate. As of now, scientists are unsure whether kilonovae result in a single neutron star, a black hole, or something else entirely.

Roman may even spot the detonations of some of the first stars that formed in the universe. These nuclear furnaces were giants, up to hundreds of times more massive than our Sun, and unsullied by heavy elements that hadn't yet formed.

They were so massive that scientists think they exploded differently than modern massive stars do. Instead of reaching the point where a heavy star today would collapse, intense gamma rays inside the first stars may have turned into matter-antimatter pairs (electrons and positrons). That would drain the pressure holding the stars up until they collapsed, self-destructing in explosions so powerful they're thought to leave nothing behind.

So far, astronomers have found about half a dozen candidates of these "pair-instability" supernovae, but none have been confirmed.

"I think Roman will make the first confirmed detection of a pair-instability supernova," Rose said -- in fact the study suggests Roman will find more than 10. "They're incredibly far away and very rare, so you need a telescope that can survey a lot of the sky at a deep exposure level in near-infrared light, and that's Roman."

A future rendition of the simulation could include even more types of cosmic flashes, such as variable stars and active galaxies. Other telescopes may follow up on the rare phenomena and objects Roman discovers to view them in different wavelengths of light to study them in more detail.

"Roman's going to find a whole bunch of weird and wonderful things out in space, including some we haven't even thought of yet," Hounsell said. "We're definitely expecting the unexpected."
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Goodbye plastic? Scientists create new supermaterial that outperforms metals and glass | ScienceDaily
Scientists at Rice University and University of Houston have developed an innovative, scalable approach to engineer bacterial cellulose into high-strength, multifunctional materials. The study, published in Nature Communications, introduces a dynamic biosynthesis technique that aligns bacterial cellulose fibers in real-time, resulting in robust biopolymer sheets with exceptional mechanical properties.


						
Plastic pollution persists because traditional synthetic polymers degrade into microplastics, releasing harmful chemicals like bisphenol A (BPA), phthalates and carcinogens. Seeking sustainable alternatives, the research team led by Muhammad Maksud Rahman, assistant professor of mechanical and aerospace engineering at the University of Houston and adjunct assistant professor of materials science and nanoengineering at Rice, leveraged bacterial cellulose -- one of Earth's most abundant and pure biopolymers -- as a biodegradable alternative.

"Our approach involved developing a rotational bioreactor that directs the movement of cellulose-producing bacteria, aligning their motion during growth," said M.A.S.R. Saadi, the study's first author and a doctoral student in material science and nanoengineering at Rice. "This alignment significantly enhances the mechanical properties of microbial cellulose, creating a material as strong as some metals and glasses yet flexible, foldable, transparent and environment friendly."

Bacterial cellulose fibers usually form randomly, which limits their mechanical strength and functionality. By harnessing controlled fluid dynamics within their novel bioreactor, the researchers achieved in situ alignment of cellulose nanofibrils, creating sheets with tensile strength reaching up to 436 megapascals.

Moreover, incorporating boron nitride nanosheets during synthesis resulted in a hybrid material with even greater strength -- around 553 megapascals -- and improved thermal properties, demonstrating a heat dissipation rate three times faster than control samples.

"This dynamic biosynthesis approach enables the creation of stronger materials with greater functionality," Saadi said. "The method allows for the easy integration of various nanoscale additives directly into the bacterial cellulose, making it possible to customize material properties for specific applications."

Shyam Bhakta, a postdoctoral fellow in the Department of BioSciences at Rice, played an important role in advancing the biological aspects of the study. Other Rice collaborators included Pulickel Ajayan, the Benjamin M. and Mary Greenwood Anderson Professor of Materials Science and NanoEngineering; Matthew Bennett, professor of biosciences; and Matteo Pasquali, the A.J. Hartsook Professor of Chemical and Biomolecular Engineering.




"The synthesis process is essentially like training a disciplined bacterial cohort," Saadi explained. "Instead of having the bacteria move randomly, we instruct them to move in a specific direction, thus precisely aligning their cellulose production. This disciplined motion and the versatility of the biosynthesis technique allows us to simultaneously engineer both alignment and multifunctionality."

The scalable, single-step process holds significant promise for numerous industrial applications, including structural materials, thermal management solutions, packaging, textiles, green electronics and energy storage systems.

"This work is a great example of interdisciplinary research at the intersection of materials science, biology and nanoengineering," Rahman added. "We envision these strong, multifunctional and eco-friendly bacterial cellulose sheets becoming ubiquitous, replacing plastics in various industries and helping mitigate environmental damage."

The research was supported by the National Science Foundation (2234567), the U.S. Endowment for Forestry and Communities (23-JV[?]11111129-042) and the Welch Foundation (C-1668). The content herein is solely the responsibility of the authors and does not necessarily represent the official views of the funding organizations and institutions.
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Scientists just solved the mystery of the missing ocean plastic-now we're all in trouble | ScienceDaily
"This estimate shows that there is more plastic in the form of nanoparticles floating in the this part of the ocean, than there is in larger micro- or macroplastics floating in the Atlantic or even all the world's oceans!," said Helge Niemann, researcher at NIOZ and professor of geochemistry at Utrecht University. Mid-June, he received a grant of 3.5 million euros to conduct more research into nanoplastics in the sea and their fate.


						
Ocean expedition For this research, Utrecht master student Sophie ten Hietbrink worked for four weeks aboard the research vessel RV Pelagia. On a trip from the Azores to the continental shelf of Europe, she took water samples at 12 locations where she filtered out anything larger than one micrometer. "By drying and heating the remaining material, we were able to measure the characteristic molecules of different types of plastics in the Utrecht laboratory, using mass spectrometry," Ten Hietbrink says.

First real estimate The research by NIOZ and Utrecht University provides the first estimate of the amount of nanoplastics in the oceans. Niemann: "There were a few publications that showed that there were nanoplastics in the ocean water, but until now no estimate of the amount could ever be made." This first estimate was made possible, according to Niemann, by the joining of forces of ocean scientists and the knowledge of atmospheric scientist Dusan Materic of Utrecht University.

Shocking amount Extrapolating the results from different locations to the whole of the North Atlantic Ocean, the researchers arrived at the immense amount of 27 million tons of nanoplastics. "A shocking amount," Ten Hietbrink believes. "But with this we do have an important answer to the paradox of the missing plastic." Until now, not all the plastic that was ever produced in the world could be recovered. So, it turns out that a large portion is now floating in the water as tiny particles.

Sun, rivers and rain The nanoplastics can reach water by various routes. In part, this happens because larger particles disintegrate under the influence of sunlight. Another part probably flows along with river water. It also appears that nanoplastics reach the oceans through the air, as suspended particles fall down with rainwater or fall from the air onto the water surface as 'dry deposition'.

Consequences The consequences of all those nanoplastics in the water could be fundamental, Niemann emphasizes. "It is already known that nanoplastics can penetrate deep into our bodies. They are even found in brain tissue. Now that we know they are so ubiquitous in the oceans, it's also obvious that they penetrate the entire ecosystem; from bacteria and other microorganisms to fish and top predators like humans. How that pollution affects the ecosystem needs further investigation."

Other oceans In the future, Niemann and colleagues also want to do further research on, for example, the different types of plastics that have not yet been found in the fraction of 1 micrometer or smaller. "For example, we have not found polyethylene or polypropylene among the nanoplastics. It may well be that those were masked by other molecules in the study. We also want to know if nanoplastics are as abundant in the other oceans. It is to be feared that they do, but that remains to be proven.

Not cleaning up but preventing Niemann emphasizes that the amount of nanoplastics in ocean water was an important missing piece of the puzzle, but now there is nothing to do about it. "The nanoplastics that are there, can never be cleaned up. So an important message from this research is that we should at least prevent the further pollution of our environment with plastics."
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A strange fossil at the edge of the solar system just shook up Planet Nine theories | ScienceDaily
Subaru Telescope has made an exciting discovery: a small body beyond Pluto, with implications for the formation, evolution, and current structure of the outer Solar System.


						
The object was found as part of the survey project FOSSIL (Formation of the Outer Solar System: An Icy Legacy), which takes advantage of the Subaru Telescope's wide field of view. The object was discovered through observations taken in March, May, and August 2023 using the Subaru Telescope. The object is currently designated 2023 KQ14; a more classical name will be assigned later by the International Astronomical Union. After that, follow-up observations in July 2024 with the Canada-France-Hawaii Telescope and a search for unrecognized sightings of the object in old data from other observatories allowed astronomers to track the object's orbit over 19 years. Due to its peculiar distant orbit, 2023 KQ14 has been classified as a "sednoid," making it only the fourth known example of this rare type of object.

Numerical simulations conducted by the FOSSIL team, some of which used the PC cluster operated by the National Astronomical Observatory of Japan, indicate that 2023 KQ14 has maintained a stable orbit for at least 4.5 billion years. Although its current orbit differs from those of the other sednoids, the simulations suggest that their orbits were remarkably similar around 4.2 billion years ago.

The fact that 2023 KQ14 now follows an orbit different from the other sednoids indicates that the outer Solar System is more diverse and complex than previously thought. This discovery also places new constraints on the hypothetical Planet Nine. If Planet Nine exists, its orbit must lie farther out than typically predicted.

Dr. Yukun Huang of the National Astronomical Observatory of Japan who conducted simulations of the orbit comments, "The fact that 2023 KQ14's current orbit does not align with those of the other three sednoids lowers the likelihood of the Planet Nine hypothesis. It is possible that a planet once existed in the Solar System but was later ejected, causing the unusual orbits we see today."

Regarding the significance of this discovery, Dr. Fumi Yoshida states, "2023 KQ14 was found in a region far away where Neptune's gravity has little influence. The presence of objects with elongated orbits and large perihelion distances in this area implies that something extraordinary occurred during the ancient era when 2023 KQ14 formed. Understanding the orbital evolution and physical properties of these unique, distant objects is crucial for comprehending the full history of the Solar System. At present, the Subaru Telescope is among the few telescopes on Earth capable of making such discoveries. I would be happy if the FOSSIL team could make many more discoveries like this one and help draw a complete picture of the history of the Solar System."
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Mysterious object found dancing with Neptune | ScienceDaily
A team of astronomers led by the Center for Astrophysics | Harvard & Smithsonian has discovered a rare object far beyond Neptune, from a class known as trans-Neptunian objects, that is moving in rhythm with the giant planet. This object, called 2020 VN40, is the first confirmed body that orbits the sun once for every ten orbits Neptune completes.


						
This discovery helps scientists understand how objects in the outer solar system behave and how they got there. It supports the idea that many distant objects are temporarily "caught" in Neptune's gravity as they drift through space.

"This is a big step in understanding the outer solar system," said Rosemary Pike, lead researcher from the Center for Astrophysics | Harvard & Smithsonian. "It shows that even very distant regions influenced by Neptune can contain objects, and it gives us new clues about how the solar system evolved."

The finding was published this month in The Planetary Science Journal, a publication of the American Astronomical Society.

The discovery was made by the Large inclination Distant Objects (LiDO) survey, which searched for unusual objects in the outer solar system. This survey used the Canada-France-Hawaii Telescope for the main survey operations, and Gemini Observatory and Magellan Baade for additional observations.

The survey was designed to search for bodies with orbits that extend far above and below the plane of the Earth's orbit around the sun, part of the outer solar system that hasn't been well-studied.

"It has been fascinating to learn how many small bodies in the solar system exist on these very large, very tilted orbits," said Dr. Samantha Lawler (University of Regina), a core member of the LiDO team. The object's average distance is about 140 times farther from the sun than Earth and follows a very tilted path around the solar system.




What makes 2020 VN40 even more interesting is how it moves compared to Neptune. Most objects with a simple ratio of the duration of their orbit compared to the duration of Neptune's orbit always come closest to the sun when Neptune is far away. In contrast, 2020 VN40 comes closest to the sun when Neptune is very close by, if you look at their positions from above the solar system. The tilt of 2020 VN40's orbit means that the objects are not actually close, because 2020 VN40 is actually far below the solar system- they only appear close when flattened onto a map. All other known resonant trans-Neptunian objects orbit such that they avoid this alignment at their closest approach to the sun, even in the flattened view.

"This new motion is like finding a hidden rhythm in a song we thought we knew," said Ruth Murray-Clay (University of California Santa Cruz), co-author of the study. "It could change how we think about the way distant objects move."

These findings suggest that highly tilted orbits can lead to new and unexpected types of motion. The LiDO survey has already found over 140 distant objects, and more discoveries are expected from future surveys. With telescopes like the Vera C. Rubin Observatory, scientists hope to find many more objects like 2020 VN40.

"This is just the beginning," said Kathryn Volk of the Planetary Science Institute. "We're opening a new window into the solar system's past."
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Astronomers just witnessed planets being born around a baby star 1300 light-years away | ScienceDaily
International researchers have, for the first time, pinpointed the moment when planets began to form around a star beyond the Sun. Using the ALMA telescope, in which the European Southern Observatory (ESO) is a partner, and the James Webb Space Telescope, they have observed the creation of the first specks of planet-forming material -- hot minerals just beginning to solidify. This finding marks the first time a planetary system has been identified at such an early stage in its formation and opens a window to the past of our own Solar System.


						
"For the first time, we have identified the earliest moment when planet formation is initiated around a star other than our Sun," says Melissa McClure, a professor at Leiden University in the Netherlands and lead author of the new study, published on July 16 in Nature.

Co-author Merel van 't Hoff, a professor at Purdue University, USA, compares their findings to "a picture of the baby Solar System," saying that "we're seeing a system that looks like what our Solar System looked like when it was just beginning to form."

This newborn planetary system is emerging around HOPS-315, a 'proto' or baby star that sits some 1300 light-years away from us and is an analogue of the nascent Sun. Around such baby stars, astronomers often see discs of gas and dust known as 'protoplanetary discs', which are the birthplaces of new planets. While astronomers have previously seen young discs that contain newborn, massive, Jupiter-like planets, McClure says, "we've always known that the first solid parts of planets, or 'planetesimals', must form further back in time, at earlier stages."

In our Solar System, the very first solid material to condense near Earth's present location around the Sun is found trapped within ancient meteorites. Astronomers age-date these primordial rocks to determine when the clock started on our Solar System's formation. Such meteorites are packed full of crystalline minerals that contain silicon monoxide (SiO) and can condense at the extremely high temperatures present in young planetary discs. Over time, these newly condensed solids bind together, sowing the seeds for planet formation as they gain both size and mass. The first kilometer-sized planetesimals in the Solar System, which grew to become planets such as Earth or Jupiter's core, formed just after the condensation of these crystalline minerals.

With their new discovery, astronomers have found evidence of these hot minerals beginning to condense in the disc around HOPS-315. Their results show that SiO is present around the baby star in its gaseous state, as well as within these crystalline minerals, suggesting it is only just beginning to solidify. "This process has never been seen before in a protoplanetary disc -- or anywhere outside our Solar System," says co-author Edwin Bergin, a professor at the University of Michigan, USA.

These minerals were first identified using the James Webb Space Telescope, a joint project of the US, European and Canadian space agencies. To find out where exactly the signals were coming from, the team observed the system with ALMA, the Atacama Large Millimeter/submillimeter Array, which is operated by ESO together with international partners in Chile's Atacama Desert.




With these data, the team determined that the chemical signals were coming from a small region of the disc around the star equivalent to the orbit of the asteroid belt around the Sun. "We're really seeing these minerals at the same location in this extrasolar system as where we see them in asteroids in the Solar System," says co-author Logan Francis, a postdoctoral researcher at Leiden University.

Because of this, the disc of HOPS-315 provides a wonderful analogue for studying our own cosmic history. As van 't Hoff says, "this system is one of the best that we know to actually probe some of the processes that happened in our Solar System." It also provides astronomers with a new opportunity to study early planet formation, by standing in as a substitute for newborn solar systems across the galaxy.

ESO astronomer and European ALMA Program Manager Elizabeth Humphreys, who did not take part in the study, says: "I was really impressed by this study, which reveals a very early stage of planet formation. It suggests that HOPS-315 can be used to understand how our own Solar System formed. This result highlights the combined strength of JWST and ALMA for exploring protoplanetary discs."

The team is composed of M. K. McClure (Leiden Observatory, Leiden University, The Netherlands [Leiden]), M. van 't Hoff (Department of Astronomy, The University of Michigan, Michigan, USA [Michigan] and Purdue University, Department of Physics and Astronomy, Indiana, USA), L. Francis (Leiden), Edwin Bergin (Michigan), W.R. M. Rocha (Leiden), J. A. Sturm (Leiden), D. Harsono (Institute of Astronomy, Department of Physics, National Tsing Hua University, Taiwan), E. F. van Dishoeck (Leiden), J. H. Black (Chalmers University of Technology, Department of Space, Earth and Environment, Onsala Space Observatory, Sweden), J. A. Noble (Physique des Interactions Ioniques et Moleculaires, CNRS, Aix Marseille Universite, France), D. Qasim (Southwest Research Institute, Texas, USA), E. Dartois (Institut des Sciences Moleculaires d'Orsay, CNRS, Universite Paris-Saclay, France.)
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NASA's IXPE tracked a rare pulsar-and found an unexpected power source | ScienceDaily
An international team of astronomers has uncovered new evidence to explain how pulsing remnants of exploded stars interact with surrounding matter deep in the cosmos, using observations from NASA's IXPE (Imaging X-ray Polarimetry Explorer) and other telescopes.


						
Scientists based in the U.S., Italy, and Spain, set their sights on a mysterious cosmic duo called PSR J1023+0038, or J1023 for short. The J1023 system is comprised of a rapidly rotating neutron star feeding off of its low-mass companion star, which has created an accretion disk around the neutron star. This neutron star is also a pulsar, emitting powerful twin beams of light from its opposing magnetic poles as it rotates, spinning like a lighthouse beacon.

The J1023 system is rare and valuable to study because the pulsar transitions clearly between its active state, in which it feeds off its companion star, and a more dormant state, when it emits detectable pulsations as radio waves. This makes it a "transitional millisecond pulsar."

"Transitional millisecond pulsars are cosmic laboratories, helping us understand how neutron stars evolve in binary systems," said researcher Maria Cristina Baglio of the Italian National Institute of Astrophysics (INAF) Brera Observatory in Merate, Italy, and lead author of a paper in The Astrophysical Journal Letters illustrating the new findings.

The big question for scientists about this pulsar system was: Where do the X-rays originate? The answer would inform broader theories about particle acceleration, accretion physics, and the environments surrounding neutron stars across the universe.

The source surprised them: The X-rays came from the pulsar wind, a chaotic stew of gases, shock waves, magnetic fields, and particles accelerated near the speed of light, that hits the accretion disk.

To determine this, astronomers needed to measure the angle of polarization in both X-ray and optical light. Polarization is a measure of how organized light waves are. They looked at X-ray polarization with IXPE, the only telescope capable of making this measurement in space, and comparing it with optical polarization from the European Southern Observatory's Very Large Telescope in Chile. IXPE launched in Dec. 2021 and has made many observations of pulsars, but J1023 was the first system of its kind that it explored.




NASA's NICER (Neutron star Interior Composition Explorer) and Neil Gehrels Swift Observatory provided valuable observations of the system in high-energy light. Other telescopes contributing data included the Karl G. Jansky Very Large Array in Magdalena, New Mexico.

The result: scientists found the same angle of polarization across the different wavelengths.

"That finding is compelling evidence that a single, coherent physical mechanism underpins the light we observe," said Francesco Coti Zelati of the Institute of Space Sciences in Barcelona, Spain, co-lead author of the findings.

This interpretation challenges the conventional wisdom about neutron star emissions of radiation in binary systems, the researchers said. Previous models had indicated that the X-rays come from the accretion disk, but this new study shows they originate with the pulsar wind.

"IXPE has observed many isolated pulsars and found that the pulsar wind powers the X-rays," said NASA Marshall astrophysicist Philip Kaaret, principal investigator for IXPE at NASA's Marshall Space Flight Center in Huntsville, Alabama. "These new observations show that the pulsar wind powers most of the energy output of the system."

Astronomers continue to study transitional millisecond pulsars, assessing how observed physical mechanisms compare with those of other pulsars and pulsar wind nebulae. Insights from these observations could help refine theoretical models describing how pulsar winds generate radiation - and bring researchers one step closer, Baglio and Coti Zelati agreed, to fully understanding the physical mechanisms at work in these extraordinary cosmic systems.

More about IXPE

IXPE, which continues to provide unprecedented data enabling groundbreaking discoveries about celestial objects across the universe, is a joint NASA and Italian Space Agency mission with partners and science collaborators in 12 countries. IXPE is led by NASA's Marshall Space Flight Center in Huntsville, Alabama. BAE Systems, Inc., headquartered in Falls Church, Virginia, manages spacecraft operations together with the University of Colorado's Laboratory for Atmospheric and Space Physics in Boulder.
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Scientists just discovered a secret code hidden in your DNA | ScienceDaily
A new international study suggests that ancient viral DNA embedded in our genome, which were long dismissed as genetic "junk," may actually play powerful roles in regulating gene expression. Focusing on a family of sequences called MER11, researchers from Japan, China, Canada, and the US have shown that these elements have evolved to influence how genes turn on and off, particularly in early human development.


						
Transposable elements (TEs) are repetitive DNA sequences in the genome that originated from ancient viruses. Over millions of years, they spread throughout the genome via copy-and-paste mechanisms. Today, TEs make up nearly half of the human genome. While they were once thought to serve no useful function, recent research has found that some of them act like "genetic switches," controlling the activity of nearby genes in specific cell types.

However, because TEs are highly repetitive and often nearly identical in sequence, they can be difficult to study. In particular, younger TE families like MER11 have been poorly categorized in existing genomic databases, limiting our ability to understand their role.

To overcome this, the researchers developed a new method for classifying TEs. Instead of using standard annotation tools, they grouped MER11 sequences based on their evolutionary relationships and how well they were conserved in the primate genomes. This new approach allowed them to divide MER11A/B/C into four distinct subfamilies, namely, MER11_G1 through G4, ranging from oldest to youngest.

This new classification revealed previously hidden patterns of gene regulatory potential. The researchers compared the new MER11 subfamilies to various epigenetic markers, which are chemical tags on DNA and associated proteins that influence gene activity. This showed that this new classification aligned more closely with actual regulatory function compared with previous methods.

To directly test whether MER11 sequences can control gene expression, the team used a technique called lentiMPRA (lentiviral massively parallel reporter assay). This method allows thousands of DNA sequences to be tested at once by inserting them into cells and measuring how much each one boosts gene activity. The researchers applied this method to nearly 7000 MER11 sequences from humans and other primates, and measured their effects in human stem cells and early-stage neural cells.

The results showed that MER11_G4 (the youngest subfamily) exhibited a strong ability to activate gene expression. It also had a distinct set of regulatory "motifs," which are short stretches of DNA that serve as docking sites for transcription factors, the proteins that control when genes are turned on. These motifs can dramatically influence how genes respond to developmental signals or environmental cues.

Further analysis revealed that the MER11_G4 sequences in humans, chimpanzees, and macaques had each accumulated slightly different changes over time. In humans and chimpanzees, some sequences gained mutations that could increase their regulatory potential during in human stem cells.Young MER11_G4 binds to a distinct set of transcription factors, indicating that this group gained different regulatory functions through sequence changes and contributes to speciation,leading researcher Dr. Xun Chen explains.

The study offers a model for understanding how "junk" DNA can evolve into regulatory elements with important biological roles. By tracing the evolution of these sequences and directly testing their function, the researchers have demonstrated how ancient viral DNA has been co-opted into shaping gene activity in primates.

"Our genome was sequenced long ago, but the function of many of its parts remain unknown," co-responding author Dr. Inoue notes. Transposable elements are thought to play important roles in genome evolution, and their significance is expected to become clearer as research continues to advance.
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AI uncovers 86,000 hidden earthquakes beneath Yellowstone's surface | ScienceDaily
Yellowstone, a popular tourist destination and namesake of an equally popular TV show, was the first-ever national park in the United States. And bubbling beneath it - to this day - is one of Earth's most seismically active networks of volcanic activity.


						
In a new study, published July 18 in the high impact journal Science Advances, Western engineering professor Bing Li and his collaborators at Universidad Industrial de Santander (Industrial University of Santander) in Colombia and the United States Geological Survey used machine learning to re-examine historical earthquake data from the Yellowstone caldera over a 15-year period. The team was able to retroactively detect and assign magnitudes to approximately 10 times more seismic events, or earthquakes, than previously recorded.

A caldera - like the one at Yellowstone Park spanning parts of Wyoming, Idaho and Montana - is a large depression or hollow formed when a volcano erupts and the magma chamber beneath it empties, leading to the collapse of the land above. This is different than a volcanic crater, which is formed by outward blasting.

The historical catalogue for the Yellowstone caldera now contains 86,276 earthquakes spanning the years 2008 to 2022, significantly improving previous understanding of volcanic and seismic systems through better data collection and systematic analyses.

A key finding in the study is that more than half of the earthquakes recorded in Yellowstone were part of earthquake swarms - groups of small, interconnected earthquakes that spread and shift within a relatively small area over a relatively short period of time. This is unlike an aftershock, which is a smaller earthquake that follows a larger mainshock in the same general area.

"While Yellowstone and other volcanoes each have unique features, the hope is that these insights can be applied elsewhere," said Li, an expert in fluid-induced earthquakes and rock mechanics. "By understanding patterns of seismicity, like earthquake swarms, we can improve safety measures, better inform the public about potential risks, and even guide geothermal energy development away from danger in areas with promising heat flow."

Molten-detecting machines

Prior to the application of machine learning, earthquakes were generally detected through manual inspection by trained experts. This process takes time, is cost-intensive and often detects fewer events than possible now with machine learning. Machine learning has sparked a data-mining gold rush in recent years as seismologists revisit the wealth of historical waveform data stored in datacenters across the world and learn more about current and previously unknown seismic regions around the world.




"If we had to do it old school with someone manually clicking through all this data looking for earthquakes, you couldn't do it. It's not scalable," said Li.

The study also shows that earthquake swarms beneath the Yellowstone caldera have occurred along relatively immature, rougher fault structures, compared to more typical mature fault structures seen in regions such as southern California and even immediately outside the caldera.

The roughness was measured by characterizing earthquakes as fractals, which are geometric shapes that exhibit self-similarity, meaning they appear similar at different scales. First visualized by Benoit Mandelbrot in 1980, fractal patterns are seen in coastlines, snowflakes, broccoli, and even the branching of blood vessels. The fractal-based models, targeting roughness versus regularity, were able to characterize these earthquake swarms, which the researchers believe were caused by the mix of slowly moving underground water and sudden bursts of fluid.

"To a large extent, there is no systematic understanding of how one earthquake triggers another in a swarm. We can only indirectly measure space and time between events," said Li. "But now, we have a far more robust catalogue of seismic activity under the Yellowstone caldera, and we can apply statistical methods that help us quantify and find new swarms that we haven't seen before, study them, and see what we can learn from them."
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Cracking the carbene code: A 100x faster path to life-saving drugs | ScienceDaily
Chemists have developed a novel way to generate a variety of highly useful chemical building blocks by harnessing metal carbenes, suggests new research.


						
Typically used in chemical reactions essential for drug synthesis and materials development, carbenes are short-lived, highly reactive carbon atoms. In the lab, this can make carbenes especially tricky to create, as methods to form them are limited and often hazardous.

Now, for the first time, an approach discovered by researchers at The Ohio State University has made producing these metal carbenes much easier, said David Nagib, co-author of the study, a distinguished professor in arts and sciences and a professor of chemistry and biochemistry at The Ohio State University,

"Our goal all along was to determine if we could come up with new methods of accessing carbenes that others hadn't found before," he said. "Because if you could harness them in a milder catalytic way, you could reach new reactivity, which is essentially what we did."

Researchers came upon this carbene-crafting method by using iron as a metal catalyst and then combining it with chlorine-based molecules that easily generate free radicals. Together, these ingredients worked to form the carbene of their choice, including many that had never been made before. Then, to create a chemical reaction, these carbenes quickly attach to another molecule in a strained bond to form a cyclopropane, which is shaped like a triangle.

These three-sided molecular fragments are vital to the synthesis of medicines and agrichemicals, in part due to their small size and unusual energy. But while there are many ways to synthesize this shape, which is one of the most common found in medicines, this team's work was inspired by looking for the best ways to create them.

"Our lab is obsessed with trying to get the best methods for making cyclopropanes out there as soon as possible," said Nagib. "We have the eye on the prize of inventing better tools to make better medicines, and along the way, we've solved a huge problem in the carbene world."

The study was recently published in Science.




In decoding one of chemistry's greatest challenges, the team also found that their method works well in water, suggesting that metal carbenes might one day even be reliably created inside a living cell to discover new drug targets. According to Nagib, this new approach is about 100 times better than previous chemical tools that his lab has produced over the last decade.

"Our lab is very much a tool development lab," he said. "And to me, the way you gauge if it's valuable or interesting is if others use your tool."

The team expects their discovery to become extremely impactful because for scientists, accessing a new way of creating and classifying carbenes means that the current wasteful, multistep process of producing them can be made both simpler and safer. For consumers, this method suggests that future drugs developed by this technology may be cheaper, more potent, faster-acting, and longer-lasting.

The work could prevent shortages of important medicines like antibiotics and antidepressants, as well as drugs that treat heart disease, COVID and HIV infections, Nagib said.

Additionally, because this team's work is so groundbreaking, they'd like to ensure this transformational organic chemistry tool is accessible to both big and small research labs and drug manufacturers around the world. One of the most effective ways to guarantee this and establish the future of their strategy is to keep improving the current technique, said Nagib.

"Our team at Ohio State came together in the coolest, most collaborative way to develop this tool," he said. "So we're going to continue racing to show how many different types of catalysts it could work on and make all kinds of challenging and valuable molecules."

Other Ohio State co-authors include Khue Nguyen, Xueling Mo, Bethany DeMuynck, Mohamed Elsayed, Jacob Garwood, Duong Ngo and Ilias Khan Rana. This work was supported by the National Science Foundation, the National Institutes of Health and the Brown Institute for Basic Science.
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This genetic breakthrough could help thousands of species cheat extinction | ScienceDaily
Gene editing technologies -- such as those used in agriculture and de-extinction projects -- can be repurposed to offer what an international team of scientists is calling a transformative solution for restoring genetic diversity and saving endangered species.


						
In a new Nature Reviews Biodiversity Perspective article published on July 18, the authors explore the promises, challenges and ethical considerations of genome engineering, and propose an approach for its implementation into biodiversity conservation.

They argue that gene editing could recover lost genetic diversity in species at risk of extinction using historical samples, such as DNA from museum collections, biobanks and related species.

The multidisciplinary team of conservation geneticists and biotechnologists is co-led by Prof Cock van Oosterhout at the University of East Anglia (UEA) and Dr Stephen Turner from Colossal Biosciences, in collaboration with the Colossal Foundation, the Durrell Institute of Conservation and Ecology (University of Kent), Globe Institute (University of Copenhagen), Mauritius Wildlife Foundation (MWF), the Mauritius National Parks and Conservation Service (NPCS), and Durrell Wildlife Conservation Trust.

"We're facing the fastest environmental change in Earth's history, and many species have lost the genetic variation needed to adapt and survive," said Prof van Oosterhout. "Gene engineering provides a way to restore that variation, whether it's reintroducing DNA variation that has been lost from immune-system genes that we can retrieve from museum specimens or borrowing climate-tolerance genes from closely related species.

"To ensure the long-term survival of threatened species, we argue that it is essential to embrace new technological advances alongside traditional conservation approaches."

Conservation successes such as captive breeding and habitat protection often focus on boosting population numbers but do little to replenish the gene variants lost when a species' numbers crash.




As populations rebound, they can remain trapped with a diminished genetic variation and a high load of harmful mutations, a phenomenon known as genomic erosion. Without intervention, species that recovered from a population crash may remain genetically compromised, with reduced resilience to future threats like new diseases or shifting climates.

One example of this is the pink pigeon, whose population has been brought back from the brink of extinction -- from about 10 individuals to a population now of more than 600 birds -- by decades of captive-breeding and reintroduction efforts in Mauritius.

Several of the authors have studied the pigeon's genetics to reveal that, despite its recovery, it continues to experience substantial genomic erosion and is likely to go extinct in the next 50 to 100 years. The next challenge is to restore the genetic diversity it has lost, enabling it to adapt to future environmental change -- genome engineering could make this possible.

The technology is already common in agriculture: crops resistant to pests and drought cover millions of hectares worldwide. More recently, announcements of plans to bring extinct species back to life have further highlighted its potential.

"The same technological advances that allow us to introduce genes of mammoths into the genome of an elephant can be harnessed to rescue species teetering on the brink of extinction," said Dr Beth Shapiro, Chief Science Officer at Colossal Biosciences. "It is our responsibility to reduce the extinction risk faced today by thousands of species."

The scientists outline three key applications for gene editing in conservation:
    	Restoring lost variation -- bringing back genetic diversity that has been lost from the gene pool of the modern populations of threatened species, using DNA from samples of the species collected decades or even centuries ago, which are stored in natural history museums all over the world.
    	Facilitated adaptation -- introducing genes from related, better-adapted species to confer traits like heat tolerance or pathogen resistance, equipping threatened species to adapt to rapid environmental change.
    	Reducing harmful mutations -- populations that have previously crashed in numbers often carry harmful mutations that have become fixed by chance, so targeted gene edits could replace these mutations with the healthy variant from before the population crash, with the potential to improve fertility, survival rates, and overall health.

They also address the risks, such as off-target genetic modifications and unintentional further reductions in genetic diversity, cautioning that the approaches remain experimental.




The need for phased, small-scale trials, and rigorous long-term monitoring of evolutionary and ecological impacts is emphasized, as well as robust engagement with local communities, indigenous groups and the wider public, before broader implementation. The authors stress that genetic interventions must complement, not replace, habitat restoration and traditional conservation actions.

"Biodiversity faces unprecedented threats that demand unprecedented solutions," said Associate Professor Hernan Morales of the Globe Institute. "Genome editing is not a replacement for species protection and will never be a magical fix -- its role must be carefully evaluated alongside established conservation strategies as part of a broader, integrated approach with species protection as a guiding principle."

Biotech-driven initiatives could also attract new investors and expertise, potentially creating new benefits for existing endangered species program.

'Genome engineering in biodiversity conservation and restoration', Cock van Oosterhout et al, is published in Nature Reviews Biodiversity on 18 July.
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Scientists twist DNA into self-building nanostructures that could transform technology | ScienceDaily
Researchers are creating new moire materials at the nanometer scale using advanced DNA nanotechnology: DNA moire superlattices form when two periodic DNA lattices are overlaid with a slight rotational twist or positional offset. This creates a new, larger interference pattern with completely different physical properties. A new approach developed by researchers at the University of Stuttgart and the Max Planck Institute for Solid State Research not only facilitates the complex construction of these superlattices; it also unlocks entirely new design possibilities at the nanoscale. The study has been published in the journal Nature Nanotechnology.


						
Moire superlattices have become central to modern condensed matter and photonic research. However, realizing such structures typically involves delicate and laborious fabrication steps, including precise alignment and transfer of pre-fabricated layers under highly controlled conditions. "Our approach bypasses traditional constraints of creating moire superlattices," says Prof. Laura Na Liu, director of the 2nd Physics Institute at the University of Stuttgart.

New paradigm for the construction of moire superlattices

"Unlike conventional methods that rely on mechanical stacking and twisting of two-dimensional materials, our platform leverages a bottom-up assembly process," explains Laura Na Liu. The assembly process refers to the linking of individual DNA strands to form larger, ordered structures. It is based on self-organization: The DNA strands join together without external intervention, solely through molecular interactions. The Stuttgart research team is taking advantage of this special feature. "We encode the geometric parameters of the superlattice -- such as rotation angle, sublattice spacing, and lattice symmetry -- directly into the molecular design of the initial structure, known as the nucleation seed. We then allow the entire architecture to self-assemble with nanometer precision." The seed acts as a structural blueprint, directing the hierarchical growth of 2D DNA lattices into precisely twisted bilayers or trilayers, all achieved within a single solution-phase assembly step.

Exploring Uncharted Territory: Moire Structures on the Intermediate Nanometer Scale

While moire superlattices have been widely explored at the atomic (angstrom) and photonic (submicron) scales, the intermediate nanometer regime, where both molecular programmability and material functionality converge, has remained largely inaccessible. The Stuttgart researchers have closed this gap with their current study. The team combines two powerful DNA nanotechniques: DNA origami and single-stranded tile (SST) assembly.

Using this hybrid strategy, the researchers constructed micrometer-scale superlattices with unit cell dimensions as small as 2.2 nanometers, featuring tunable twist angles and various lattice symmetries, including square, kagome, and honeycomb. They also demonstrated gradient moire superlattices, in which the twist angle and hence moire periodicity varies continuously across the structure. "These superlattices reveal well-defined moire patterns under transmission electron microscopy, with observed twist angles closely matching those encoded in the DNA origami seed," notes co-author Prof. Peter A. van Aken from the Max Planck Institute for Solid State Research.




The study also introduces a new growth process for moire superlattices. The process is initiated by spatially defined capture strands on the DNA seed that act as molecular 'hooks' to precisely bind SSTs and direct their interlayer alignment. This enables the controlled formation of twisted bilayers or trilayers with accurately aligned SST sublattices.

Broad implications across molecular engineering, nanophotonics, spintronics, and materials science

Their high spatial resolution, precise addressability, and programmable symmetry endow the new moire superlattices with significant potential for diverse applications in research and technology. For example, they are ideal scaffolds for nanoscale components -- such as fluorescent molecules, metallic nanoparticles or semiconductors in customized 2D and 3D architectures.

When chemically transformed into rigid frameworks, these lattices could be repurposed as phononic crystals or mechanical metamaterials with tunable vibrational responses. Their spatial gradient design also opens avenues for transformation optics and gradient-index photonic devices, where moire periodicity could steer light or sound along controlled trajectories.

One particularly promising application lies in spin-selective electron transport. DNA has been shown to act as a spin filter, and these well-ordered superlattices with defined moire symmetries could serve as a platform to explore topological spin transport phenomena in a highly programmable setting.

"This is not about mimicking quantum materials," says Laura Na Liu. "It's about expanding the design space and making it possible to build new types of structured matter from the bottom up, with geometric control embedded directly into the molecules."
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Lasers just unlocked a hidden side of gold, copper, and aluminum | ScienceDaily
A team of scientists has developed a powerful new way to detect subtle magnetic signals in common metals like copper, gold, and aluminum--using nothing more than light and a clever technique. Their research, recently published in the prestigious journal Nature Communications, could pave the way for advances in everything from smartphones to quantum computing.


						
The Longstanding Puzzle: Why Can't We See the Optical Hall Effect?

For over a century, scientists have known that electric currents bend in a magnetic field--a phenomenon known as the Hall effect. In magnetic materials like iron, this effect is strong and well understood. But in ordinary, non-magnetic metals like copper or gold, the effect is much weaker.

In theory, a related phenomenon--the optical Hall effect--should help scientists visualize how electrons behave when light and magnetic fields interact. But at visible wavelengths, this effect has remained far too subtle to detect. The scientific world has known it was there, but lacked the tools to measure it.

"It was like trying to hear a whisper in a noisy room for decades," said Prof. Amir Capua. "Everyone knew the whisper was there, but we didn't have a microphone sensitive enough to hear it."

Cracking the Code: A Closer Look at the Invisible

Led by Ph.D. candidate Nadav Am Shalom and Prof. Amir Capua from the Institute of Electrical Engineering and Applied Physics at Hebrew University, in collaboration with Prof. Binghai Yan from the Weizmann Institute of Science, Pennsylvania State University, and Prof. Igor Rozhansky from the University of Manchester, the study focuses on a tricky challenge in physics: how to detect tiny magnetic effects in materials that aren't magnetic.




"You might think of metals like copper and gold as magnetically 'quiet'--they don't stick to your fridge like iron does," explained Prof. Capua. "But in reality, under the right conditions, they do respond to magnetic fields--just in extremely subtle ways."

The challenge has always been how to detect these tiny effects--especially using light in the visible spectrum where laser sources are readily available. Until now, the signal was simply too faint to observe.

Turning Up the Volume on Magnetic Whispers

To solve this, the researchers upgraded a method called the magneto-optical Kerr effect (MOKE), which uses a laser to measure how magnetism alters light's reflection. Think of it like using a high-powered flashlight to catch the faintest glint off a surface in the dark.

By combining a 440-nanometer blue laser with large-amplitude modulation of the external magnetic field, they dramatically boosted the technique's sensitivity. The result: they were able to pick up magnetic "echoes" in non-magnetic metals like copper, gold, aluminum, tantalum, and platinum--a feat previously considered near-impossible.

Why It Matters: When Noise Becomes a Signal

The Hall effect is a pivotal tool in the semiconductor industry and in studying materials at the atomic scale: it helps scientists figure out how many electrons are in a metal. But traditionally, measuring the Hall effect means physically attaching tiny wires to the device, a process that is time-consuming and tricky, especially when dealing with nanometer-sized components. The new approach, however, is much simpler: it merely requires to shine a laser on the electrical device, no wires needed.




Digging deeper, the team found that what appeared to be random "noise" in their signal wasn't random at all. Instead, it followed a clear pattern tied to a quantum property called spin-orbit coupling, which links how electrons move to how they spin--a key behavior in modern physics.

This connection also affects how magnetic energy dissipates in materials. These insights have direct implications for the design of magnetic memory, spintronic devices, and even quantum systems.

"It's like discovering that static on a radio isn't just interference--it's someone whispering valuable information," said Ph.D. candidate Am Shalom. "We're now using light to 'listen' to these hidden messages from electrons."

Looking Ahead: A New Window into Spin and Magnetism

The technique offers a non-invasive, highly sensitive tool for exploring magnetism in metals--without the need for massive magnets or cryogenic conditions. Its simplicity and precision could help engineers build faster processors, more energy-efficient systems, and sensors with unprecedented accuracy.

"This research turns a nearly 150-year-old scientific problem into a new opportunity," said Prof. Capua.

"Interestingly, even Edwin Hall, the greatest scientists of all, who discovered the Hall effect, attempted to measure his effect using a beam of light with no success. He summarizes in the closing sentence of his notable paper from 1881: "I think that, if the action of silver had been one tenth as strong as that of iron, the effect would have been detected. No such effect was observed." (E. Hall, 1881)."

"By tuning in to the right frequency--and knowing where to look--we've found a way to measure what was once thought invisible."
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Three-person DNA IVF stops inherited disease-eight healthy babies born in UK first | ScienceDaily
The UK's pioneering licensed IVF technique to reduce the risk of mitochondrial diseases carried out in Newcastle has seen eight babies born, published research shows.


						
All eight babies show no signs of having mitochondrial DNA disease. The babies, four girls and four boys, including one set of identical twins, were born to seven women at high risk of transmitting serious disease caused by mutations in mitochondrial DNA. The findings, reported on July 16 by the Newcastle team who pioneered mitochondrial donation using fertilized human eggs, indicate that the new treatment, known as pronuclear transfer, is effective in reducing the risk of otherwise incurable mitochondrial DNA diseases. 

Published in two papers in The New England Journal of Medicine (NEJM), the findings describe the reproductive and clinical outcomes of pronuclear transfer treatments performed to date. All babies were healthy at birth, meeting their developmental milestones, and the mother's disease-causing mitochondrial DNA mutations were either undetectable or present at levels that are very unlikely to cause disease.

The technique was pioneered in human eggs by a team based at Newcastle University, UK and the Newcastle upon Tyne Hospitals NHS Foundation Trust in work funded by Wellcome and NHS England.

The mother of a baby girl born following mitochondrial donation said: "As parents, all we ever wanted was to give our child a healthy start in life. Mitochondrial donation IVF made that possible. After years of uncertainty this treatment gave us hope--and then it gave us our baby. We look at them now, full of life and possibility, and we're overwhelmed with gratitude. Science gave us a chance." 

The mother of a baby boy added: "We are now proud parents to a healthy baby--a true mitochondrial replacement success. This breakthrough has lifted the heavy cloud of fear that once loomed over us.

"Thanks to this incredible advancement and the support we received, our little family is complete. The emotional burden of mitochondrial disease has been lifted, and in its place is hope, joy, and deep gratitude." 

The NHS Mitochondrial Reproductive Care Pathway offers mitochondrial donation, through a research study, in addition to other reproductive options for women with mitochondrial disease.




Professor Sir Doug Turnbull, Newcastle University part of the Newcastle team said: "Mitochondrial disease can have a devastating impact on families. Today's news offers fresh hope to many more women at risk of passing on this condition who now have the chance to have children growing up without this terrible disease. Within the framework of the NHS in a well-regulated environment, we are able to offer mitochondrial donation as part of a research study to affected women in the UK."

Mitochondrial DNA disease

Every year, around one in 5,000 children is born with mitochondrial DNA mutations that can cause devastating disease. Mitochondria produce the energy required for life and contain a small piece of DNA that only encodes some of the instructions required for energy production.  Harmful mutations in mitochondrial DNA can result in reduced availability of energy, particularly affecting tissues that have high energy demands - for example heart, muscle and brain. Mitochondrial DNA is maternally inherited, and these diseases are therefore passed from mother to child. Although males can be affected, they do not pass on the disease. Despite years of research there is still no cure for people with mitochondrial DNA disease.

In the absence of a cure for mitochondrial DNA diseases, attention has focused on IVF-based technologies to reduce the risk of disease by limiting transmission of disease-causing mitochondrial DNA mutations from mother to child. The new IVF-based mitochondrial donation technology, pronuclear transfer, which was legalized in the UK in 2015, is designed to reduce the risk of mitochondrial DNA disease in children born to women who carry high levels of disease-causing mitochondrial DNA mutations. 

The Newcastle team now include pronuclear transfer as part of a research study along with a range of reproductive options offered to women at risk of transmitting mitochondrial disease to their children.

Pronuclear transfer 

The technique, known as pronuclear transfer is performed after the egg is fertilized. It involves transplanting the nuclear genome (which contains all the genes essential for our individual characteristics, for example, hair color and height) from an egg carrying a mitochondrial DNA mutation to an egg donated by an unaffected woman that has had its nuclear genome removed. The resulting embryo inherits its parents' nuclear DNA, but the mitochondrial DNA is inherited predominantly from the donated egg.




The reproductive outcomes paper 

The UK-based Newcastle team who developed and optimized pronuclear transfer for use in fertilized human eggs now report on outcomes of pronuclear-transfer treatment to reduce the risk of mitochondrial DNA disease.

Levels of disease-causing mitochondrial DNA detected in babies born after pronuclear transfer treatment ranged from undetectable to 16% in neonatal blood. The presence of mitochondrial DNA mutations in babies born after pronuclear transfer treatment results from carryover of maternal mitochondria surrounding the nuclear DNA at the time of transplantation. Carryover of maternal mitochondrial DNA is a known limitation of mitochondrial donation technologies.

The team is seeking to better understand and address this issue as part of an underpinning research program.

Professor Mary Herbert, lead author of the reproductive outcomes paper who carried out the research at Newcastle University said: "The findings give grounds for optimism. However, research to better understand the limitations of mitochondrial donation technologies, will be essential to further improve treatment outcomes.

"Mitochondrial donation technologies are currently regarded as risk reduction treatments owing to carryover of maternal mitochondrial DNA during the mitochondrial donation procedure. Our ongoing research seeks to bridge the gap between risk reduction and prevention of mitochondrial DNA disease by addressing this problem." 

Pronuclear-transfer treatment is offered as part of an integrated program that includes preimplantation genetic testing (PGT) for reducing the risk of mitochondrial DNA disease. In accordance with HFEA regulations, pronuclear transfer is offered only to those women who are unlikely to benefit from PGT treatment.

At the time of reporting the integrated program of PGT and pronuclear transfer, clinical pregnancies were confirmed in 8 of 22 (36%) patients who underwent pronuclear transfer and 16 of 39 (41%) of patients who underwent PGT. Pronuclear transfer has resulted in eight births and one further pregnancy. PGT has resulted in 18 births. In the children from pronuclear transfer, levels of disease-causing mitochondrial DNA mutations were either undetectable or well below the levels at which disease symptoms are observed. 

The clinical outcomes paper

The Newcastle team describe the pathway developed to provide the best possible care for women with pathogenic mitochondrial DNA mutations. It describes in detail how the mothers of the first children born with the technique were monitored and supported in pregnancy, and their babies closely followed from birth.

Some of the mothers already had symptoms of mitochondrial disease including vision loss and heart problems. Others had family members with the disease and remain at risk of developing symptoms and passing it on.

All eight babies, including a set of identical twins, were healthy at birth and are described as developing normally - five have had no medical problems since. In the paper, the team note that three babies overcame some early health issues that they believe they are not able to attribute directly to mitochondrial donation.

The Newcastle team offers advice and treatment to women with harmful mitochondrial DNA mutations in the UK. They are carefully monitored during pregnancy and after mitochondrial donation, six of seven progressed without incident. One woman developed a rare complication of pregnancy with a high level of fats detected in her blood (hyperlipidaemia) which responded well to a reduced fat diet. 

All eight babies, including the set of twins, were born by normal vaginal delivery or elective caesarean section. All babies had normal weight for gestational age. The level of disease-causing mitochondrial DNA mutation was measured in blood and urine cells and was undetectable in five babies. Three babies had low levels of disease-causing mitochondrial DNA mutations - 5 and 9%, 12 and 13%, 16 and 20% in blood and urine respectively.  These levels are well below the 80% level required for clinical disease for these mutations. The researchers note that at follow-up at 18 months, the level of the disease-causing mutation in the child with 5 and 9% was undetectable in blood and urine.

All children are enrolled in an 18-month developmental study and at the date of reporting all the babies were meeting their relevant developmental milestones.

One child developed some brief startles (involving neck flexion and eye blinking) at age 7 months, which resolved without treatment after 3 months. Another, a breast-fed baby, developed high blood fats (hyperlipidaemia) which had also affected the mother during pregnancy, and was successfully treated through a low-fat diet. This child was also diagnosed with an abnormal heart rhythm (cardiac arrhythmia) which is being successfully treated with a reducing amount of anti-arrhythmic medication. (Although the children born following PGT are not routinely followed-up, the team note that a cardiac anomaly was detected in one child.)  A third child had a urinary tract infection that responded quickly to antibiotic treatment.

The authors say that the children's health conditions are not thought to be related to the maternal mitochondrial DNA mutations as the low levels detected in these babies would not be expected to cause disease symptoms. Symptoms for these mutations are only seen with levels above 80%. Any effect of the pronuclear transfer procedure itself would be expected to have a more uniform clinical manifestation, that is, to affect children in the same way. However, follow-up studies will be of paramount importance in detecting any patterns in childhood conditions.

The team emphasize that follow-up studies are essential for detecting any patterns in childhood conditions and say they will continue to offer assessments up to the age of 5 years.

Professor Bobby McFarland, Director of the NHS Highly Specialised Service for Rare Mitochondrial Disorders (Newcastle Hospitals NHS Foundation Trust) and Professor of Paediatric Mitochondrial Medicine at Newcastle University is first author of one of the papers. He said: "While longer term follow-up of children born following mitochondrial donation is of paramount importance, these early results are very encouraging. Seeing the joy and relief these children have brought to their parents is such a privilege.

"We believe the follow-up process we have put in place is thorough, since it allows us to detect and review even minor health conditions in children born after pronuclear transfer such as a urinary tract infection." 

The Lily Foundation, a charity dedicated to fighting mitochondrial disease has supported the Newcastle work. "We're absolutely delighted with the results of these published papers," said Liz Curtis, Lily founder and CEO. "We fought long and hard for this change so that families could have choices. After years of waiting, we now know that eight babies have been born using this technique, all showing no signs of mito. For many affected families, it's the first real hope of breaking the cycle of this inherited condition."

FACT FILE 

Law - In a first worldwide and following extensive public debate and scientific and ethical review, UK legalization was press/articles/archive/2015/10/worldfirstledbynewcastleuniversity/">approved  in 2015 to enable the Human Fertilisation and Embryology Authority  (HFEA) to allow mitochondrial donation treatments for women at high risk  of transmitting serious mitochondrial DNA disease to their children.  Following this, the law has now changed in Australia.

Licence - Licences are regulated and granted by the  HFEA. Newcastle Fertility Centre part of Newcastle Hospitals NHS  Foundation Trust was granted the press/articles/archive/2017/03/mitochondrialicence/">first license  to perform clinical mitochondrial donation by pronuclear transfer in  2017.  A clinical pathway was established with mitochondrial clinicians  as part of NHS England's Highly Specialised Service.

Mitochondrial disease refers to a group of genetic conditions that disrupt how our mitochondria - the energy producers in our cells - function.

Pre-implantation genetic testing (PGT) is a  procedure that helps couples avoid passing on genetic conditions to  their children. This extra step tests embryos for genetic conditions.

Pronuclear transfer (PNT)  involves transferring the nuclear DNA of a fertilized egg into a  fertilized donor egg to prevent the transmission of mitochondrial DNA  (mtDNA) disease.

Funding

The team acknowledge that the Mitochondrial Reproductive Care Pathway is supported by the NHS at The Newcastle upon Tyne Hospitals NHS Foundation Trust (NUTH). Support was provided by Wellcome. Infrastructural support was provided by Newcastle University, a National Institute for Health and Care Research (NIHR) Biomedical Research Centre award to NUTH. The NHS Highly Specialised Services for Rare Mitochondrial Disorders is supported by NHS England and a career development award was made to Dr Hyslop from Health Education England and the NIHR.
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11,000-year-old feast uncovered: Why hunters hauled wild boars across mountains | ScienceDaily
Magnets and shot glasses serve as fun holiday souvenirs, but certain foods synonymous with a country's identity can make for extra meaningful gifts for friends and loved ones; think French cheese, Dutch Stroopwafels and Canadian maple syrup.


						
According to new research, communities that lived in western Iran about 11,000 years ago during the Early Neolithic period took a similar approach when it came to gift-giving.

They invested significant effort to bring wild boars hunted in dispersed parts of the landscape as gifts to be eaten at a communal celebration that took place at what is now the archaeological site of Asiab in the Zagros Mountains.

The findings, conducted by an international team of researchers including scientists from The Australian National University (ANU), suggest this practice of offering gifts that have geographical symbolism can be traced back to prehistory.

"Food and long-standing culinary traditions form an integral component of cultures all over the globe. It is for this reason holidays, festivals, and other socially meaningful events commonly involve food. For example, we cannot imagine Christmas without the Christmas meal, Eid without the food gifts, or Passover without matzo ball soup," Dr Petra Vaiglova from ANU said.

The scientists unearthed the skulls of 19 wild boars that were neatly packed and sealed inside a pit within a round building at the Asiab site. Butchery marks on the animals' skulls suggest they were used for feasting, but until now scientists were unsure where these boars came from.

Dr Vaiglova and the international research team examined the tooth enamel of five of these wild boars. The researchers analysed microscopic growth patterns and chemical signatures inside the enamel that offered "tell-tale" signs indicating that at least some of the boars used for the feast were not from the area where the gathering took place.




"Just like trees and their annual growth rings, teeth deposit visible layers of enamel and dentine during growth that we can count under the microscope. This is the first time these growth layers have been used to guide geochemical analysis of animal teeth to answer questions about human-animal interactions," Dr Vaiglova said.

"Rainfall and bedrock have distinct isotopic values in different geographical locations. These isotopic values get incorporated into animal tissues through drinking water and food. Measuring the isotopic values of tooth enamel allowed us to assess whether all the animals came from the same part of the region or whether they originated from more dispersed locations.

"Because the values we measured across the five teeth showed a high amount of variability, it is unlikely that all the animals originated from the same location. It is possible that some of them originated roughly 70 kilometers (~43 miles) away from the site where the feast took place."

The researchers said it is surprising that these hunters went through such effort to kill and transport boars from their local region over difficult mountainous terrain during a journey that likely would have taken several days, especially considering boars were not the most hunted animal during the Early Neolithic period.

Dr Vaiglova said communities living in the Zagros Mountains at this time had a "very diverse hunting strategy" and were hunting lots of different animal species.

"Boars are especially aggressive and so displaying them as hunting trophies or presenting them at a feast carries with it a certain element of significance. Bringing these animals from distant locations would have undoubtedly helped celebrate the importance of the social event that took place at Asiab," she said.




"What is special about the feast at Asiab is not only its early date and that it brought together people from across the wider region, but also the fact that people who participated in this feast invested substantial amounts of effort to ensure that their contributions involved an element of geographic symbolism. This feast also took place at a time that pre-dates agriculture and farming practices.

"This was clearly a very meaningful event and the fact that people put in so much effort to transport the boars over such challenging terrain provides us with a glimpse of how old the tradition of bringing geographically meaningful gifts to social events really is.

"These people were clearly the ultimate dinner party guests."

The research is published in Nature Communications Earth and Environment and involved scientists from Australia, Germany, Denmark and Iran.
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Do dogs know who's kind? Scientists put it to the test-and got a surprise | ScienceDaily
Kyoto, Japan -- Many people tend to trust dogs' instincts regarding humans. If dogs gravitate towards you, dog lovers will likely see you as safe and trustworthy, but if dogs are apprehensive around you, some may begin to question your character. Yet how and even if dogs socially evaluate people remains a mystery.


						
Studies have demonstrated that cognitively complex and social animal species -- such as chimpanzees -- can form reputations of humans either through direct interaction or by observing third-party interactions. The historically intimate relationship dogs have with humans has also made them the focus of considerable research, but findings have proven inconsistent.

Previous research conducted at the Wolf Science Center in Austria found that pack-living dogs and wolves did not form reputations of individual humans after both direct and indirect experience with them. This nonjudgmental attitude may be due to the animals' limited experience interacting with humans, so further study required the participation of more experienced dogs.

In a new study, a research team observed 40 pet dog participants to investigate whether age and development influences how they form reputations of humans. They first arranged for the dogs to eavesdrop on another dog's interactions with two humans, one of whom was generous and fed the dog demonstrator, while the other did not feed the dog.

After observing another dog's experience, the dogs interacted with the two humans directly while the researchers analyzed their behavior, taking note of who the dogs approached first, along with behaviors like jumping up and their proximity to each person.

The results revealed that dogs across all age groups did not significantly prefer the generous person who fed the dog compared to the selfish person who refused to feed the dog. Their behavior toward the two humans did not exceed chance levels following indirect eavesdropping or direct experience with them.

"It's clear that reputation formation may be more complex than previously thought, even for animals like dogs that closely cooperate with humans," says corresponding researcher Hoi-Lam Jim, who recently joined the faculty at Kyoto University.




This study highlights the methodological challenges in accurately capturing dogs' understanding and evaluation of humans. Since direct reputation formation is a prerequisite for eavesdropping, the researchers were not surprised to find no evidence of reputation formation, but they did not expect the lack of evidence for it after direct interaction.

"It is possible that methodological challenges in the experimental design, particularly the use of a two-choice test, may explain our negative findings, rather than an absence of capacity," says Jim.

To better understand what influences dogs' sociocognitive abilities, the research team says future research should systematically compare dogs of all ages from different populations and life experiences, expanding to include free-ranging dogs, service dogs, and police dogs.

To many of us, it seems reasonable to believe that dogs socially evaluate people, but for now we simply do not know.

###

The paper "Do dogs form reputations of humans? No effect of age after indirect and direct experience in a food-giving situation" appeared on 28 June 2025 in Animal Cognition, with doi: 10.1007/s10071-025-01967-w

About Kyoto University

Kyoto University is one of Japan and Asia's premier research institutions, founded in 1897 and responsible for producing numerous Nobel laureates and winners of other prestigious international prizes. A broad curriculum across the arts and sciences at undergraduate and graduate levels complements several research centers, facilities, and offices around Japan and the world. For more information, please see: http://www.kyoto-u.ac.jp/en
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CRISPR uncovers gene that supercharges vitamin D-and stops tumors in their tracks | ScienceDaily
Vitamin D is not only an essential nutrient, but also the precursor of the hormone calcitriol, indispensable for health: it regulates the uptake of phosphate and calcium necessary for bones by the intestines, as well as cell growth and the proper function of muscles, nerve cells, and the immune system.


						
Now, researchers have shown for the first time in Frontiers in Endocrinology that a particular gene, called SDR42E1, is crucial for taking up vitamin D from the gut and further metabolizing it - a discovery with many possible applications in precision medicine, including cancer therapy.

"Here we show that blocking or inhibiting SDR42E1 may selectively stop the growth of cancer cells," said Dr Georges Nemer, a professor and associate dean for research at the University of College of Health and Life Sciences at Hamad Bin Khalifa University in Qatar, and the study's corresponding author.

Faulty copy

Nemer and colleagues were inspired by earlier research that had found a specific mutation in the SDR42E1 gene on chromosome 16 to be associated with vitamin D deficiency. The mutation caused the protein to be cut short, rendering it inactive.

The researchers used CRISPR/Cas9 gene editing to transform the active form of SDR42E1 in a line of cells from a patient with colorectal cancer, called HCT116, into its inactive form. In HCT116 cells, the expression of SDR42E1 is usually abundant, suggesting that the protein is essential for their survival.

Once the faulty SDR42E1 copy had been introduced, the viability of the cancer cells plummeted by 53%. No fewer than 4,663 'downstream' genes changed their expression levels, suggesting that SDR42E1 is a crucial molecular switch in many reactions necessary for the health of cells. Many of these genes are normally involved in cancer-related cell signaling and the absorption and metabolism of cholesterol-like molecules - consistent with the central role of SDR42E1 in calcitriol synthesis.




These results suggest that inhibiting the gene can selectively kill cancer cells, while leaving neighboring cells unharmed.

Cuts two ways

"Our results open new potential avenues in precision oncology, though clinical translation still requires considerable validation and long-term development," said Dr Nagham Nafiz Hendi, a professor at Middle East University in Amman, Jordan, and the study's first author.

But starving selected cells of vitamin D is not the only possible application that immediately sprang to the mind of the researchers. The present results suggest that SDR42E1 cuts two ways: artificially 'dialing up' levels of SDR42E1 in local tissues through gene technology might likewise be beneficial, leveraging the many known health effects of calcitriol.

"Because SDR42E1 is involved in vitamin D metabolism, we could also target it in any of the many diseases where vitamin D plays a regulatory role," said Nemer.

"For example, nutrition studies have indicated that the hormone can lower the risk of cancer, kidney disease, and autoimmune and metabolic disorders."

"But such broader applications must be done with caution, as long-term effects of SDR42E1 on vitamin D balance remain to be fully understood," warned Hendi.
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Selfies, sugar, and death: How tourists are endangering elephants | ScienceDaily
A study led by a scientist at the University of California San Diego offers new warnings on the dangers of human interactions with wildlife.


						
Assistant Professor Shermin de Silva of the School of Biological Sciences studies endangered Asian elephants and has reported on their shrinking habitats, a downturn that has resulted in territorial conflicts between people and elephants.

Along with her study coauthors, de Silva now provides fresh evidence in the journal Ecological Solutions and Evidence on the serious consequences of humans supplying food to wild animals. The report indicates that such provisioning can lead wildlife to become habituated to people, causing the animals to become bolder and more prone to causing problems. Even for those who live in areas without native elephant populations, the new study provides cautionary information about interactions with any wildlife species living among us.

Wild elephants are a prime attraction in Asia, with Sri Lanka and India featuring some of the world's last abundant populations of Asian elephants.

In Sri Lanka, de Silva studied 18 years of elephant-tourist interactions at Udawalawe National Park. She found that the elephants congregating near tourists at the park's southern boundary have developed "begging" behavior and have become habituated to sugary foods, sometimes breaking through fences to continue being fed. As a result of elephants being drawn to the fence, several people have been killed or injured, and at least three elephants have been killed, while others have ingested plastic food bags and other contaminants. Such close human-wildlife encounters, including tourists feeding animals from sightseeing vehicles, also increases the risk of disease transmission to animals.

In India's Sigur region, study coauthors Priya Davidar and Jean-Philippe Puyravaud of the Sigur Nature Trust observed feeding interactions with 11 male Asian elephants, four of which died from suspected human causes. One elephant was successfully rehabilitated and returned to natural foraging behavior.

"Many people, especially foreign tourists, think Asian elephants are tame and docile, like domestic pets," said de Silva, a faculty member in the Department of Ecology, Behavior and Evolution and founder of the non-profit conservation organization Trunks & Leaves. "They don't realize these are formidable wild animals and try to get too close in order to take photographs or selfies, which can end badly for both parties."

Of the 800 to 1,200 elephants estimated living in Udawalawe National Park, the study found that 66 male elephants, or nine to 15% of the local male population of Asian elephants, were observed begging for food. Some elephants, including a popular male named Rambo, became local celebrities as they solicited food from tourists over several years.




"Food-conditioned animals can become dangerous, resulting in the injury and death of wildlife, people or both," the researchers note in their paper. "These negative impacts counteract potential benefits."

Since wild elephant feeding cannot be adequately regulated as an ongoing activity, the authors of the study recommend that feeding bans should be strictly enforced.

The researchers recognize that tourists are for the most part acting with good intentions, like people in many areas around the world who feed or leave food for wild animals in their regions. They can act from a motivation that they are helping friends in nature and take gratification from such interactions. "But this encourages wild animals to seek food from people, attracting them to areas that can put themselves or people at risk," said de Silva. "It can be a conduit for disease transfer between species. Such feeding can also cause animals to lose their ability to forage for themselves if the behavior becomes prevalent, especially with young animals."

Such interactions, de Silva says, can change animals' movement patterns and possibly force them to lose knowledge of natural food sources if they become too dependent on handouts.

With rare exceptions, people should avoid feeding wild animals, de Silva urges, and encourages people to engage in responsible tourism.
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Ancient recipes or rituals? Neanderthal bones reveal a prehistoric culinary mystery | ScienceDaily
Did Neanderthals have family recipes? A new study suggests that two groups of Neanderthals living in the caves of Amud and Kebara in northern Israel butchered their food in strikingly different ways, despite living close by and using similar tools and resources. Scientists think they might have been passing down different food preparation practices. 


						
"The subtle differences in cut-mark patterns between Amud and Kebara may reflect local traditions of animal carcass processing," said Anaelle Jallon, PhD candidate at the Hebrew University of Jerusalem and lead author of the article in Frontiers in Environmental Archaeology. "Even though Neanderthals at these two sites shared similar living conditions and faced comparable challenges, they seem to have developed distinct butchery strategies, possibly passed down through social learning and cultural traditions. 

"These two sites give us a unique opportunity to explore whether Neanderthal butchery techniques were standardized," explained Jallon. "If butchery techniques varied between sites or time periods, this would imply that factors such as cultural traditions, cooking preferences, or social organization influenced even subsistence-related activities such as butchering." 

Written in the bones 

Amud and Kebara are close to each other: only 70 kilometers apart. Neanderthals occupied both caves during the winters between 50 and 60,000 years ago, leaving behind burials, stone tools, hearths, and food remains. Both groups used the same flint tools and relied on the same prey for their diet -- mostly gazelles and fallow deer. But there are some subtle differences between the two. The Neanderthals living at Kebara seem to have hunted more large prey than those at Amud, and they also seem to have carried more large kills home to butcher them in the cave rather than at the site of the kill.  

At Amud, 40% of the animal bones are burned and most are fragmented. This could be caused by deliberate actions like cooking or by later accidental damage. At Kebara, 9% of the bones are burned, but less fragmented, and are thought to have been cooked. The bones at Amud also seem to have undergone less carnivore damage than those found at Kebara.  

To investigate the differences between food preparation at Kebara and at Amud, the scientists selected a sample of cut-marked bones from contemporaneous layers at the two sites. They examined these macroscopically and microscopically, recording the cut-marks' different characteristics. Similar patterns of cut-marks might suggest there were no differences in butchery practices, while different patterns might indicate distinct cultural traditions. 

The cut-marks were clear and intact, largely unaffected by later damage caused by carnivores or the drying out of the bones. The profiles, angles, and surface widths of these cuts were similar, likely due to the two groups' similar toolkits. However, the cut-marks found at Amud were more densely packed and less linear in shape than those at Kebara.  




Cooking from scratch 

The researchers considered several possible explanations for this pattern. It could have been driven by the demands of butchering different prey species or different types of bones -- most of the bones at Amud, but not Kebara, are long bones -- but when they only looked at the long bones of small ungulates found at both Amud and Kebara, the same differences showed up in the data. Experimental archaeology also suggests this pattern couldn't be accounted for by less skilled butchers or by butchering more intensively to get as much food as possible. The different patterns of cut-marks are best explained by deliberate butchery choices made by each group.  

One possible explanation is that the Neanderthals at Amud were treating meat differently before butchering it: possibly drying their meat or letting it decompose, like modern-day butchers hanging meat before cooking. Decaying meat is harder to process, which would account for the greater intensity and less linear form of the cut-marks. A second possibility is that different group organization -- for example, the number of butchers who worked on a given kill -- in the two communities of Neanderthals played a role. 

However, more research will be needed to investigate these possibilities. 

"There are some limitations to consider," said Jallon. "The bone fragments are sometimes too small to provide a complete picture of the butchery marks left on the carcass. While we have made efforts to correct for biases caused by fragmentation, this may limit our ability to fully interpret the data. Future studies, including more experimental work and comparative analyses, will be crucial for addressing these uncertainties -- and maybe one day reconstructing Neanderthals' recipes." 
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        People with eating disorders say cannabis and psychedelics help more than antidepressants
        A massive global survey has revealed that people with eating disorders often turn to cannabis and psychedelics like magic mushrooms and LSD to ease their symptoms, rating them more effective than traditional medications. Surprisingly, common prescriptions like antidepressants were seen as helpful for overall mental health but fell short for eating disorder relief.

      

      
        Even without catching COVID, the pandemic may have quietly aged your brain
        Even people who never caught Covid-19 may have aged mentally faster during the pandemic, according to new brain scan research. This large UK study shows how the stress, isolation, and upheaval of lockdowns may have aged our brains, especially in older adults, men, and disadvantaged individuals. While infection itself impacted some thinking skills, even those who stayed virus-free showed signs of accelerated brain aging--possibly reversible. The study highlights how major life disruptions, not just...

      

      
        Scientists analyzed 100,000 exams and found the best time to take one
        Italian students taking oral exams have a better shot at success if they're scheduled around midday, according to new research. Analyzing over 100,000 assessments, scientists found a clear bell curve in pass rates, peaking between 11 AM and 1 PM. This time-based trend might not be limited to academia--job interviews and court decisions could be affected too. The researchers suggest biological rhythms, decision fatigue, and misaligned chronotypes between students and professors might all contribute...

      

      
        Your brain sees faces in everything--and science just explained why
        You may be seeing faces in clouds, toast, or cars--and it turns out your brain is wired to notice them. A fascinating new study shows how our attention is hijacked not just by real faces, but by face-like illusions, through entirely different mental mechanisms. These imaginary expressions actually spark a stronger response, and the research even hints at clever ways advertisers could use this effect to grab your attention.

      

      
        Scientists just resurrected the 1918 "Spanish Flu" virus--here's what they found
        Scientists in Switzerland have cracked open a century-old viral mystery by decoding the genome of the 1918 influenza virus from a preserved Zurich patient. This ancient RNA revealed that the virus had already adapted to humans at the very start of the pandemic, carrying mutations that made it both more infectious and more immune-resistant. By pioneering a new method to recover fragile RNA from preserved tissue, researchers gained rare insights into how flu viruses evolve. The study not only reviv...

      

      
        A simple twist fooled AI--and revealed a dangerous flaw in medical ethics
        Even the most powerful AI models, including ChatGPT, can make surprisingly basic errors when navigating ethical medical decisions, a new study reveals. Researchers tweaked familiar ethical dilemmas and discovered that AI often defaulted to intuitive but incorrect responses--sometimes ignoring updated facts. The findings raise serious concerns about using AI for high-stakes health decisions and underscore the need for human oversight, especially when ethical nuance or emotional intelligence is invo...

      

      
        Just two workouts a week could cut heart death risk by 33% in diabetics
        Even if you're cramming your workouts into the weekend, you might be doing your heart a big favor--especially if you have diabetes. A large study of over 50,000 adults with diabetes found that both "weekend warriors" and those who spread out their exercise during the week saw significant reductions in all-cause and cardiovascular mortality risks. Surprisingly, the pattern of exercise didn't matter as long as the total time met current health guidelines. That means squeezing in your 150 minutes of ...

      

      
        A deadly virus no one talks about -- and the HIV drugs that might stop it
        HIV antivirals may be the key to stopping HTLV-1, a deadly virus with no cure. In a decade-long study, researchers successfully suppressed the virus in mice and discovered a way to kill infected cells, offering hope for the first preventative and curative treatments.

      

      
        Optimists think alike--and brain scans just proved it
        When imagining the future, optimists' brains tend to look remarkably alike, while pessimists show more varied neural activity. This neurological alignment could explain why optimists are often more socially in sync with others.

      

      
        Breakthrough: How radiation helps the immune system kill cancer
        Radiation therapy, once thought of mainly as a local cancer treatment, is now showing power to awaken the immune system in surprising ways. Researchers discovered that combining radiation with immunotherapy can transform stubborn, unresponsive lung tumors into targets for immune attack--especially those considered "cold" and typically resistant. This happens through a rare and poorly understood effect where immune cells are activated systemically, not just at the radiation site. Patients whose tum...

      

      
        Cancer cells go up in flames--thanks to this deep-sea sugar
        Scientists have discovered a sugar compound from deep-sea bacteria that can destroy cancer cells in a dramatic way. This natural substance, produced by microbes living in the ocean, causes cancer cells to undergo a fiery form of cell death, essentially making them self-destruct. In lab tests and in mice with liver cancer, the compound not only stopped tumors from growing, but also activated the immune system to fight back. This finding could pave the way for entirely new cancer treatments based o...

      

      
        The fungus that makes bread better for you
        Scientists have discovered that pairing bread wheat with a special soil fungus can significantly enhance its nutritional value. This partnership leads to bigger grains rich in zinc and phosphorus--without increasing anti-nutrients that block absorption. As a result, the wheat becomes a healthier option for human diets. Researchers believe this fungal strategy could offer a natural, sustainable way to fortify global crops with essential nutrients.

      

      
        New genetic test predicts obesity before you start kindergarten
        A groundbreaking study involving genetic data from over five million people has uncovered how our DNA can predict obesity risk as early as childhood. The new polygenic risk score outperforms previous methods, helping to identify high-risk children before weight issues develop paving the way for early lifestyle interventions.

      

      
        Teen bats are spawning new viruses--here's why scientists are paying close attention
        New research from the University of Sydney sheds light on how coronaviruses emerge in bat populations, focusing on young bats as hotspots for infections and co-infections that may drive viral evolution. By analyzing thousands of samples over three years, scientists discovered that juvenile bats frequently host multiple coronaviruses simultaneously--offering a real-time window into how new strains might arise. These findings, while involving non-human-infecting viruses, provide a powerful model to ...

      

      
        Magic mushrooms rewind aging in mice--could they do the same for humans?
        A surprising discovery from Emory University shows that psilocin, the active metabolite of psychedelic mushrooms, can delay cellular aging and extend lifespan. Human cells lived over 50% longer, and mice treated with psilocybin not only lived 30% longer but also looked and aged better.

      

      
        Scientists just discovered a secret code hidden in your DNA
        What scientists once dismissed as junk DNA may actually be some of the most powerful code in our genome. A new international study reveals that ancient viral DNA buried in our genes plays an active role in controlling how other genes are turned on or off, especially during early human development. These sequences, originally from long-extinct viruses, have evolved to act like tiny genetic switches. Using new analysis tools and large-scale experiments, researchers discovered that certain viral DNA...

      

      
        One pregnancy shot slashes baby RSV hospitalizations by 72% -- and shields for months
        A new UK study shows that vaccinating pregnant women against RSV has led to a staggering 72% drop in hospitalizations of newborns with severe lung infections. By passing virus-fighting antibodies to their babies, vaccinated mothers are helping shield infants during their most vulnerable early months.

      

      
        A tiny chemistry hack just made mRNA vaccines safer, stronger, and smarter
        What if mRNA vaccines could be made more powerful and less irritating? Scientists at the University of Pennsylvania have found a way to do just that--by tweaking a key molecule in the vaccine's delivery system. Using a century-old chemical trick called the Mannich reaction, they added anti-inflammatory phenol groups to the lipids that carry mRNA into cells. The result? A new class of lipids that reduce side effects, boost gene-editing success, fight cancer more effectively, and supercharge vaccine...

      

      
        Active but still gaining weight? Duke scientists reveal why
        People in richer countries aren t moving less they re just eating more. A new Duke study shows that diet, not laziness, is fueling the obesity epidemic across industrialized nations.

      

      
        Popular sugar substitute linked to brain cell damage and stroke risk
        Erythritol, a widely used sugar substitute found in many low-carb and sugar-free products, may not be as harmless as once believed. New research from the University of Colorado Boulder reveals that even small amounts of erythritol can harm brain blood vessel cells, promoting constriction, clotting, and inflammation--all of which may raise the risk of stroke.

      

      
        Dirty water, warm trucks, and the real reason romaine keeps making us sick
        Romaine lettuce has a long history of E. coli outbreaks, but scientists are zeroing in on why. A new study reveals that the way lettuce is irrigated--and how it's kept cool afterward--can make all the difference. Spraying leaves with untreated surface water is a major risk factor, while switching to drip or furrow irrigation cuts contamination dramatically. Add in better cold storage from harvest to delivery, and the odds of an outbreak plummet. The research offers a clear, science-backed path to s...

      

      
        Doctors used music instead of medication--what they saw in dementia patients was remarkable
        A groundbreaking pilot in NHS dementia wards is using live music therapy--called MELODIC--to ease patient distress without relying on drugs. Developed by researchers and clinicians with input from patients and families, this low-cost approach embeds music therapists directly into care teams. Early results show improved patient wellbeing and less disruptive behavior, sparking hope for wider NHS adoption.

      

      
        Three-person DNA IVF stops inherited disease--eight healthy babies born in UK first
        In a groundbreaking UK first, eight healthy babies have been born using an IVF technique that includes DNA from three people--two parents and a female donor. The process, known as pronuclear transfer, was designed to prevent the inheritance of devastating mitochondrial diseases passed down through the mother's DNA. The early results are highly promising: all the babies are developing normally, and the disease-causing mutations are undetectable or present at levels too low to cause harm. For famili...

      

      
        CRISPR uncovers gene that supercharges vitamin D--and stops tumors in their tracks
        A gene called SDR42E1 has been identified as a key player in how our bodies absorb and process vitamin D. Researchers found that disabling this gene in colorectal cancer cells not only crippled their survival but also disrupted thousands of other genes tied to cancer and metabolism. This opens the door to highly targeted cancer therapies--by either cutting off vitamin D supply to tumors or enhancing the gene's activity to boost health. The findings hint at vast possibilities in treating diseases i...

      

      
        Why Trump's leg swelling could be a warning sign for millions
        President Trump s diagnosis of Chronic Venous Insufficiency (CVI) has brought renewed attention to a frequently overlooked yet dangerous condition. CVI affects the ability of veins especially in the legs to return blood to the heart, often leading to swelling, pain, skin changes, and ulcers. The American Heart Association warns that CVI isn t just a cosmetic issue; it's strongly linked to cardiovascular disease and increased mortality, even when other risk factors are accounted for. Seniors, smok...

      

      
        The silent threat: How hearing loss and loneliness are fueling memory decline
        A massive European study has uncovered a powerful connection between hearing loss, loneliness, and memory decline. Researchers at the University of Geneva found that older adults with hearing impairments who also feel lonely--regardless of actual social isolation--experience faster cognitive decline.

      

      
        Nature's longevity hack: How human eggs stay fresh for 50 years
        Human eggs stay dormant for decades by slowing down their waste disposal systems, according to new research involving over 100 freshly donated eggs. This clever energy-saving strategy appears to help protect the eggs from damage over time, allowing them to remain viable for years.
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People with eating disorders say cannabis and psychedelics help more than antidepressants | ScienceDaily
A pioneering international survey of people living with eating disorders has found that cannabis and psychedelics, such as 'magic mushrooms' or LSD, were best rated as alleviating symptoms by respondents who self-medicated with the non-prescribed drugs.


						
The worst-rated drugs were alcohol, tobacco, nicotine and cocaine.

Prescribed drugs, such as antidepressants, were generally not well rated for treating eating-disorder symptoms but were positively rated for effects on general mental health.

The research, led by PhD student Sarah-Catherine Rodan at the University of Sydney's Lambert Initiative for Cannabinoid Therapeutics, is published on July 22 in JAMA Network Open.

Ms Rodan said: "Our results provide important insights into the lived experiences of people with eating disorders and their drug use, highlighting promising avenues for future research into treatments.

"The findings suggest more research, including large clinical trials, should be undertaken around the beneficial effects of cannabis and psychedelics for people with eating disorders."

The Lambert Initiative researchers will shortly launch a clinical trial of psilocybin in treating anorexia nervosa in collaboration with the Inside Out Institute at the University of Sydney.




Scope and response of survey

The study analyzed responses from over 7600 self-allocated participants in 83 countries, making it the most comprehensive survey ever conducted on this topic.

The research focused on how people with different types of eating disorders use prescription and non-prescription drugs, and how they perceive these substances' effects on their mental health and eating disorder symptoms.

The major categories of eating disorders were well-represented in the survey: anorexia nervosa (40%); bulimia nervosa (19%); binge-eating disorder (11%); and avoidant/restrictive food intake disorder (ARFID) (9%). About one third of respondents were not formally diagnosed with an eating disorder but self-reported an eating disorder that caused distress.

Co-morbid mental health conditions, which are often found in these populations, were frequently reported including depression (65%), generalised anxiety disorder (55%), ADHD (33%), drug dependence (15%) and alcohol dependence (9%).

Respondents were predominantly female (94%), with most from English-speaking places, like Australia (30%), the UK (21.3%) and the US (18%).




The results revealed patients with eating disorders have high rates of cannabis and psychedelic use relative to the general populations and rate their effects positively in terms of managing symptoms. Notably, cannabis was highly rated by respondents with restrictive eating disorders such as anorexia and ARFID, most likely because it enhances the rewarding value of food, addressing a core issue in these eating disorders.

In contrast, prescription stimulants such as lisdexamfetamine, which have strong appetite suppressing effects and are sometimes prescribed for binge eating disorder (BED), were positively rated by people with BED but poorly rated by those with restrictive type disorders.

Psychedelics, typically only taken once or twice a year by respondents, were reported to have remarkable long-lasting benefits, supporting recent research showing their therapeutic potential in treating conditions such as depression and anxiety. Conversely, commonly prescribed medications - such as antidepressants - which are typically taken daily, were generally rated as relatively ineffective for reducing ED symptoms but were widely acknowledged to help with overall mental health.

The survey also found that drugs like alcohol, nicotine, and cocaine, although quite widely used, led to negative outcomes on eating disorder symptoms and general mental health.

Ms Rodan said: "These findings highlight an important pattern: with traditional medications often falling short in treating eating disorders directly, while many individuals are self-medicating with substances they perceive as helpful. This underlines the urgent need to better investigate these substances in rigorously controlled clinical trials."

Next steps: clinical trials

The insights gained by this study have already prompted further research initiatives. The Lambert Initiative, in collaboration with the Inside Out Institute at the University of Sydney, is preparing to launch a clinical trial of psilocybin in treating anorexia nervosa. Additionally, a pilot study examining the therapeutic potential of the non-intoxicating cannabis component, cannabidiol (CBD), in treating severe anorexia in young people, is nearing completion.

Professor Iain McGregor, the senior author on this paper and Academic Director of the Lambert Initiative, said: "This research suggests that cannabis and psychedelics hold significant promise for improving quality of life in individuals suffering eating disorders. This is particularly salient since current pharmacological options for these patients are severely limited and current treatment outcomes so disappointing.

"Of course, rigorous clinical trials are needed to confirm these benefits and better determine safety profiles."

Ms Rodan said: "I hope this study gives a voice to people living with eating disorders, revealing that their often-stigmatized experiences with drugs might in fact have therapeutic potential. We are extremely grateful to the many thousands of respondents who took the time to provide such detailed responses around their lived experiences. This should spur further research and open new treatment pathways for these challenging conditions."

The study was funded by the Lambert Initiative for Cannabinoid Therapeutics, a philanthropically funded research program at the University of Sydney. Researchers report funding support from the National Health and Medical Research Council of Australia. Dr Anastasia Suraev reports consulting fees from the Medicinal Cannabis Industry Australia (MCIA). Professor Iain McGregor receives fees from Althea, Jannssen and the MCIA. He also has share options with Kinoxis Therapeutics, consultancies with Psylo and Emyria and patents with Kinoxis.
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Even without catching COVID, the pandemic may have quietly aged your brain | ScienceDaily
A new study, led by experts at the University of Nottingham, has found that the Covid-19 pandemic may have accelerated people's brain health, even if they were never infected with the virus.


						
What does it mean to grow older, not just in years, but in terms of brain health? Can stress, isolation, and global disruption leave their mark on people's minds?

The findings of this new study, which are published in Nature Communications, showed that people who lived through the Covid-19 pandemic showed signs of faster brain aging over time than those scanned entirely before it. The changes were most noticeable in older individuals, in men, and in people from more disadvantaged backgrounds.

Only participants who were infected by Covid-19 between their scans showed a drop in certain cognitive abilities, such as mental flexibility and processing speed. This may suggest that the pandemic's brain aging effect, on its own (without infection) may not cause symptoms. Also, the authors highlight that the observed brain aging may be reversible.

The study was led by a team of experts from the University's School of Medicine and was supported by the National Institute for Health and Care Research (NIHR) Nottingham Biomedical Research Centre and the Medical Research Council (MRC) DEMISTIFI program.

Dr Ali-Reza Mohammadi-Nejad led the study, he said: "What surprised me most was that even people who hadn't had Covid showed significant increases in brain aging rates. It really shows how much the experience of the pandemic itself, everything from isolation to uncertainty, may have affected our brain health."

The research team looked at longitudinal brain scans from nearly 1,000 healthy adults, taken as part of the UK Biobank study. Some participants had scans before and after the pandemic; others, only before. Using advanced imaging and machine learning, the researchers estimated each person's "brain age" -- how old their brain appeared to be compared to their actual age.

The brain age model was developed using brain scans from over 15,000 healthy individuals, without comorbidities, allowing the researchers to build an accurate model for estimating brain age.

"This study reminds us that brain health is shaped not only by illness, but by our everyday environment," said Dorothee Auer, Professor of Neuroimaging and senior author on the study. "The pandemic put a strain on people's lives, especially those already facing disadvantage. We can't yet test whether the changes we saw will reverse, but it's certainly possible, and that's an encouraging thought."

Stamatios Sotiropoulos, Professor of Computational Neuroimaging, and co-lead author added: "The longitudinal MRI data acquired before and after the pandemic from the UK Biobank gave us a rare window to observe how major life events can affect the brain."
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Scientists analyzed 100,000 exams and found the best time to take one | ScienceDaily
To succeed at university, Italian students need to pass interview-style oral exams. Now scientists have found that the time of the exam could be a critical factor influencing their success... or failure. Even when other factors were excluded, the chances of passing were highest around lunchtime, and lowest at the beginning or end of the day.


						
"We show that academic assessment outcomes vary systematically across the day, with a clear peak in passing rates around midday," said Prof Carmelo Mario Vicario, director of the Social-Cognitive Neuroscience Lab at the University of Messina and lead author of the article in Frontiers in Psychology. "Students were more likely to pass in late morning compared to early morning or late afternoon."

"We believe this pattern could extend to job interviews or any evaluative process scheduled throughout the day," added Vicario. "We would be very interested in investigating whether hiring decisions, too, fluctuate in fairness or outcome depending on time of day."

Timing is everything 

The researchers were inspired by work which showed that judges were most likely to rule in favor of a defendant after meal breaks or at the beginning of a session. However, this could have been influenced by different types of case being presented at different times. So the researchers looked at oral exams, which are more subjective than legal decisions. If the time of day influences people's judgement, large-scale data on exam outcomes should show evidence of it.

"Oral exams in Italian universities are scheduled at set times, typically lasting 10 to 30 minutes per student," explained Vicario. "There's no standardized format: professors ask questions based on the course content, and grades are assigned on the spot. These exams can be highly stressful due to their unpredictable nature and the strong weight they carry in academic progression."

A database from the University of Messina allowed researchers to access the results of exams conducted between October 2018 and February 2020. The researchers collected the time, date, and outcome of 104,552 assessments delivered by 680 examiners for 1,243 courses. They also used the number of credits granted towards a degree per exam to measure the difficulty of individual exams. This allowed them to exclude the difficulty of the exam as a factor and carry out statistical analysis evaluating the likelihood of passing based on the time when the exam began.




Beating the curve 

The researchers found that only 57% of the exams were passed. The passing rate followed a bell curve with a peak at noon: there was no significant difference in your chance of passing if you sat your exam at 11:00 or 13:00, but your chances of passing were lower if you took the exam at 08:00 or 09:00, or at 15:00 or 16:00. The chance of passing was equivalent in the early morning and in the late afternoon.

"These findings have wide-ranging implications," commented Prof Alessio Avenanti of the University of Bologna, co-author of the study. "They highlight how biological rhythms -- often overlooked in decision-making contexts -- can subtly but significantly shape the outcome of high-stakes evaluations."

Although the study can't identify the mechanisms behind this pattern, the peak in passes at midday is consistent with evidence that cognitive performance improves over the course of the morning before declining during the afternoon. Students' falling energy levels could lead to diminishing focus, compromising their performance. Professors might also be experiencing decision fatigue, leading them to mark more harshly.

Meanwhile, poorer results earlier in the day could be down to competing chronotypes. People in their early 20s are usually night owls, while people in their 40s or older tend to be morning larks. The students might be least cognitively sharp at the time when the professors are most alert.

"To counteract time-of-day effects, students might benefit from strategies like ensuring quality sleep, avoiding scheduling important exams during personal 'low' periods, and taking mental breaks before performance tasks," suggested Vicario. "For institutions, delaying morning sessions or clustering key assessments in the late morning may improve outcomes."

But more research is needed to fully understand the factors which contribute to the time of day's influence on students' performance, and develop ways of improving the fairness of assessments.

"While we controlled for exam difficulty, we can't entirely exclude other unmeasured factors," said Prof Massimo Mucciardi of the University of Messina, senior author. "We couldn't access detailed student- or examiner-level data such as sleep habits, stress, or chronotype. This is why we encourage follow-up studies using physiological or behavioral measures to uncover the underlying mechanisms."
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Your brain sees faces in everything-and science just explained why | ScienceDaily

If you have ever spotted faces or human-like expressions in everyday objects, you may have experienced the phenomenon of face pareidolia. Now, a new study by the University of Surrey has looked into how this phenomenon grabs our attention, which could be used by advertisers in promoting future products.

The study, published in i-Perception, investigated the differences between our attention being directed by averted gazes - when a subject looks away from another subject's eyes or face - and when it's directed by pareidolia - imagined face-like objects.

The researchers conducted four "gaze cueing task" experiments with a total of 54 participants, to measure how our attention is influenced by the direction of another subject's gaze. They found that participants consistently shifted their attention in response to the appearance of both averted gazes and pareidolia.

However, the underlying mechanisms through which attention is drawn are quite different. While we are primarily drawn to the eye region of averted gazes, we are drawn to pareidolia's holistic structure of their "faces," and as a result, experienced a stronger response and attention.

Dr Di Fu, Lecturer in Cognitive Neuroscience at the University of Surrey, said:

"Our research shows that both averted gazes from real faces and perceived faces in objects can direct where we look, but they do so through different pathways. We process real faces through focusing on specific features, like the direction of the eyes. However, with face-like objects, we process their overall structure and where their "eye-like features" are positioned, resulting in a stronger attention response."

The findings of the study may have implications that go beyond a better understanding of how our brain processes information. Dr Fu adds:

"Our findings may have practical implications too, particularly in areas like product advertising. Advertisers could potentially incorporate face-like arrangements with prominent eye-like elements into their designs, increasing consumer attention and leaving a more memorable impression of their products."




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/07/250724040925.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Scientists just resurrected the 1918 "Spanish Flu" virus-here's what they found | ScienceDaily
Researchers from the universities of Basel and Zurich have used a historical specimen from UZH's Medical Collection to decode the genome of the virus responsible for the 1918-1920 influenza pandemic in Switzerland. The genetic material of the virus reveals that it had already developed key adaptations to humans at the outset of what became the deadliest influenza pandemic in history.


						
New viral epidemics pose a major challenge to public health and society. Understanding how viruses evolve and learning from past pandemics are crucial for developing targeted countermeasures. The so-called Spanish flu of 1918-1920 was one of the most devastating pandemics in history, claiming some 20 to 100 million lives worldwide. And yet, until now, little has been known about how that influenza virus mutated and adapted over the course of the pandemic.

More than 100-year-old flu virus sequenced

An international research team led by Verena Schunemann, a paleogeneticist and professor of archaeological science at the University of Basel (formerly at the University of Zurich) has now reconstructed the first Swiss genome of the influenza virus responsible for the pandemic of 1918-1920. For their study, the researchers used a more than 100-year-old virus taken from a formalin-fixed wet specimen sample in the Medical Collection of the Institute of Evolutionary Medicine at UZH. The virus came from an 18-year-old patient from Zurich who had died during the first wave of the pandemic in Switzerland and underwent autopsy in July 1918.

Three key adaptations in Swiss virus genome

"This is the first time we've had access to an influenza genome from the 1918-1920 pandemic in Switzerland. It opens up new insights into the dynamics of how the virus adapted in Europe at the start of the pandemic," says last author Verena Schunemann. By comparing the Swiss genome with the few influenza virus genomes previously published from Germany and North America, the researchers were able to show that the Swiss strain already carried three key adaptations to humans that would persist in the virus population until the end of the pandemic.

Two of these mutations made the virus more resistant to an antiviral component in the human immune system - an important barrier against the transmissions of avian-like flu viruses from animals to humans. The third mutation concerned a protein in the virus's membrane that improved its ability to bind to receptors in human cells, making the virus more resilient and more infectious.




New genome-sequencing method

Unlike adenoviruses, which cause common colds and are made up of stable DNA, influenza viruses carry their genetic information in the form of RNA, which degrades much faster. "Ancient RNA is only preserved over long periods under very specific conditions. That's why we developed a new method to improve our ability to recover ancient RNA fragments from such specimens," says Christian Urban, the study's first author from UZH. This new method can now be used to reconstruct further genomes of ancient RNA viruses and enables researchers to verify the authenticity of the recovered RNA fragments.

Invaluable archives 

For their study, the researchers worked hand in hand with UZH's Medical Collection and the Berlin Museum of Medical History of the Charite University Hospital. "Medical collections are an invaluable archive for reconstructing ancient RNA virus genomes. However, the potential of these specimens remains underused," says Frank Ruhli, co-author of the study and head of the Institute of Evolutionary Medicine at UZH.

The researchers believe the results of their study will prove particularly important when it comes to tackling future pandemics. "A better understanding of the dynamics of how viruses adapt to humans during a pandemic over a long period of time enables us to develop models for future pandemics," Verena Schunemann says. "Thanks to our interdisciplinary approach that combines historico-epidemiological and genetic transmission patterns, we can establish an evidence-based foundation for calculations," adds Kaspar Staub, co-author from UZH. This will require further reconstructions of virus genomes as well as in-depth analyses that include longer intervals.
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A simple twist fooled AI-and revealed a dangerous flaw in medical ethics | ScienceDaily
A study by investigators at the Icahn School of Medicine at Mount Sinai, in collaboration with colleagues from Rabin Medical Center in Israel and other collaborators, suggests that even the most advanced artificial intelligence (AI) models can make surprisingly simple mistakes when faced with complex medical ethics scenarios.


						
The findings, which raise important questions about how and when to rely on large language models (LLMs), such as ChatGPT, in health care settings, were reported in the July 22 online issue of NPJ Digital Medicine[10.1038/s41746-025-01792-y].

The research team was inspired by Daniel Kahneman's book "Thinking, Fast and Slow," which contrasts fast, intuitive reactions with slower, analytical reasoning. It has been observed that large language models (LLMs) falter when classic lateral-thinking puzzles receive subtle tweaks. Building on this insight, the study tested how well AI systems shift between these two modes when confronted with well-known ethical dilemmas that had been deliberately tweaked.

"AI can be very powerful and efficient, but our study showed that it may default to the most familiar or intuitive answer, even when that response overlooks critical details," says co-senior author Eyal Klang, MD, Chief of Generative AI in the Windreich Department of Artificial Intelligence and Human Health at the Icahn School of Medicine at Mount Sinai. "In everyday situations, that kind of thinking might go unnoticed. But in health care, where decisions often carry serious ethical and clinical implications, missing those nuances can have real consequences for patients."

To explore this tendency, the research team tested several commercially available LLMs using a combination of creative lateral thinking puzzles and slightly modified well-known medical ethics cases. In one example, they adapted the classic "Surgeon's Dilemma," a widely cited 1970s puzzle that highlights implicit gender bias. In the original version, a boy is injured in a car accident with his father and rushed to the hospital, where the surgeon exclaims, "I can't operate on this boy -- he's my son!" The twist is that the surgeon is his mother, though many people don't consider that possibility due to gender bias. In the researchers' modified version, they explicitly stated that the boy's father was the surgeon, removing the ambiguity. Even so, some AI models still responded that the surgeon must be the boy's mother. The error reveals how LLMs can cling to familiar patterns, even when contradicted by new information.

In another example to test whether LLMs rely on familiar patterns, the researchers drew from a classic ethical dilemma in which religious parents refuse a life-saving blood transfusion for their child. Even when the researchers altered the scenario to state that the parents had already consented, many models still recommended overriding a refusal that no longer existed.

"Our findings don't suggest that AI has no place in medical practice, but they do highlight the need for thoughtful human oversight, especially in situations that require ethical sensitivity, nuanced judgment, or emotional intelligence," says co-senior corresponding author Girish N. Nadkarni, MD, MPH, Chair of the Windreich Department of Artificial Intelligence and Human Health, Director of the Hasso Plattner Institute for Digital Health, Irene and Dr. Arthur M. Fishberg Professor of Medicine at the Icahn School of Medicine at Mount Sinai, and Chief AI Officer of the Mount Sinai Health System. "Naturally, these tools can be incredibly helpful, but they're not infallible. Physicians and patients alike should understand that AI is best used as a complement to enhance clinical expertise, not a substitute for it, particularly when navigating complex or high-stakes decisions. Ultimately, the goal is to build more reliable and ethically sound ways to integrate AI into patient care."

"Simple tweaks to familiar cases exposed blind spots that clinicians can't afford," says lead author Shelly Soffer, MD, a Fellow at the Institute of Hematology, Davidoff Cancer Center, Rabin Medical Center. "It underscores why human oversight must stay central when we deploy AI in patient care."




Next, the research team plans to expand their work by testing a wider range of clinical examples. They're also developing an "AI assurance lab" to systematically evaluate how well different models handle real-world medical complexity.

The paper is titled "Pitfalls of Large Language Models in Medical Ethics Reasoning."

The study's authors, as listed in the journal, are Shelly Soffer, MD; Vera Sorin, MD; Girish N. Nadkarni, MD, MPH; and Eyal Klang, MD.

About Mount Sinai's Windreich Department of AI and Human Health 

Led by Girish N. Nadkarni, MD, MPH -- an international authority on the safe, effective, and ethical use of AI in health care -- Mount Sinai's Windreich Department of AI and Human Health is the first of its kind at a U.S. medical school, pioneering transformative advancements at the intersection of artificial intelligence and human health.

The Department is committed to leveraging AI in a responsible, effective, ethical, and safe manner to transform research, clinical care, education, and operations. By bringing together world-class AI expertise, cutting-edge infrastructure, and unparalleled computational power, the department is advancing breakthroughs in multi-scale, multimodal data integration while streamlining pathways for rapid testing and translation into practice.




The Department benefits from dynamic collaborations across Mount Sinai, including with the Hasso Plattner Institute for Digital Health at Mount Sinai -- a partnership between the Hasso Plattner Institute for Digital Engineering in Potsdam, Germany, and the Mount Sinai Health System -- which complements its mission by advancing data-driven approaches to improve patient care and health outcomes.

At the heart of this innovation is the renowned Icahn School of Medicine at Mount Sinai, which serves as a central hub for learning and collaboration. This unique integration enables dynamic partnerships across institutes, academic departments, hospitals, and outpatient centers, driving progress in disease prevention, improving treatments for complex illnesses, and elevating quality of life on a global scale.

In 2024, the Department's innovative NutriScan AI application, developed by the Mount Sinai Health System Clinical Data Science team in partnership with Department faculty, earned Mount Sinai Health System the prestigious Hearst Health Prize. NutriScan is designed to facilitate faster identification and treatment of malnutrition in hospitalized patients. This machine learning tool improves malnutrition diagnosis rates and resource utilization, demonstrating the impactful application of AI in health care.

* Mount Sinai Health System member hospitals: The Mount Sinai Hospital; Mount Sinai Brooklyn; Mount Sinai Morningside; Mount Sinai Queens; Mount Sinai South Nassau; Mount Sinai West; and New York Eye and Ear Infirmary of Mount Sinai
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Just two workouts a week could cut heart death risk by 33% in diabetics | ScienceDaily
A prospective cohort study examined the associations of different physical activity patterns with all-cause, cardiovascular (CV) and cancer mortality among adults with diabetes. The study found that weekend warrior and regular activity patterns meeting current physical activity recommendations were associated with similarly reduced risks for all-cause and cardiovascular mortality compared to physical inactivity, demonstrating the importance of any physical activity for people with diabetes. The results are published in Annals of Internal Medicine.


						
Researchers from Harvard T.H. Chan School of Public Health, Boston University School of Public Health, Vanderbilt University Medical Center, Capital Medical University, and colleagues studied data from 51,650 adults with self-reported diabetes who participated in the National Health Interview Survey (NHIS) between 1997 and 2018. Current guidelines recommend at least 150 minutes per week of moderate-to-vigorous physical activity (MVPA) distributed across a minimum of three days. Participants were categorized into four activity patterns: inactive (no reported MVPA); insufficiently active (MVPA less than 150 minutes per week); weekend warrior (MVPA 150 or more minutes per week across one to two sessions); and regularly active (MVPA 150 or more minutes per week across at least three sessions).

The researchers found that insufficiently active, weekend warrior, and regularly active participants had lower risks for all-cause and cardiovascular mortality compared to inactive participants. Weekend warriors and regularly active participants had a 21% and 17% lower all-cause mortality risk and 33% and 19% lower risks of cardiovascular mortality, respectively, compared with inactive participants. There were fewer differences by cancer mortality compared with physical inactivity.
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A deadly virus no one talks about - and the HIV drugs that might stop it | ScienceDaily
Around 10 million people globally live with the life-threatening virus HTLV-1. Yet it remains a poorly understood disease that currently has no preventative treatments and no cure.


						
But a landmark study co-led by Australian researchers could change this, after finding existing HIV drugs can suppress transmission of the HTLV-1 virus in mice.

The study, published in Cell, could lead to the first treatments to prevent the spread of this virus that is endemic among many First Nations communities around the world, including in Central Australia.

The research by WEHI and the Peter Doherty Institute for Infection and Immunity (Doherty Institute) also identifies a new drug target that could lead to the elimination of HTLV-1 positive cells from those with an established infection, and prevent disease progression.

At a glance
    	New research co-led by WEHI and the Doherty Institute could lead to the first preventative treatments for HTLV-1, one of the most complex and neglected viruses in the world.
    	The study found two specific HIV antivirals already on the market can suppress transmission of HTLV-1 in humanized mice and prevent disease, identifying the first prophylactic treatment against HTLV-1.
    	Secondly, when the HIV antivirals were used in combination with a compound that induces cell death, infected cells were killed - flagging a potential future curative strategy for the disease.
    	The unprecedented findings could enable these drugs to enter clinical trials preventing establishment of pathogenic levels of HTLV-1.

Human T-cell leukemia virus type 1 (HTLV-1) is a virus that infects the same cell type as HIV - T cells, a type of blood immune cell that helps the body fight off infections.

A small proportion of people infected with HTLV-1 after a long duration of infection develop serious diseases, such as adult T-cell leukemia and spinal cord inflammation.




Co-lead author and WEHI laboratory head Dr Marcel Doerflinger said the promising results of the new study could help find a desperately needed treatment and prevention strategy for one of the most neglected viruses in the world.

"Our study marks the first time any research group has been able to suppress this virus in a living organism," Dr Doerflinger said.

"As HTLV-1 symptoms can take decades to appear, by the time a person knows they have the infection the immune damage is already in full swing.

"Suppressing the virus at transmission would allow us to stop it before it has the chance to cause irreversible damage to immune function, leading to disease and a premature death."

In a research effort spanning 10 years, the collaborative team isolated the virus and developed a world-first humanized mouse model for HTLV-1 that enabled them to study how the virus behaves in a living organism with a human-like immune system.

The mice were transplanted with human immune cells that are susceptible to HTLV-1 infections, including with Australia's genetically novel HTLV-1 strain. International and Australian strains equally caused leukemia and inflammatory lung disease in these human immune system mice.




The mice were then treated with tenofovir and dolutegravir -two antiviral therapies currently approved to silence HIV and prevent AIDS. The team discovered both drugs could also powerfully suppress HTLV-1.

"What's most exciting is that these antivirals are already in use for millions of HIV patients, meaning there's a direct path for the clinical translation of our findings," Dr Doerflinger said.

"We won't have to start from scratch because we already know these drugs are safe and effective. And now we've shown that their use can very likely be extended to HTLV-1."

In another remarkable finding, the team discovered that human cells containing HTLV-1 could be selectively killed when mice were treated with HIV drugs in combination with another therapy inhibiting a protein (MCL-1) known to help rogue cells stay alive.

The team is now leveraging precision RNA therapies to develop new ways to target MCL-1 and establish combination treatments that can be clinically tested, which they believe could offer a promising curative strategy for HTLV-1.

Crucial insight

The development of the humanised mouse models central to this study at WEHI was spearheaded by first author Dr James Cooney and Professor Marc Pellegrini, study lead author, WEHI Honourary Fellow and Executive Director at Centenary Institute.

Prof Pellegrini said the mouse models were not only critical in identifying potential therapeutic targets, but also allowed researchers to understand how different strains of the HTLV-1 virus can alter disease symptoms and outcomes. This is particularly important for the unique strain that is present in Australia, HTLV-1c.

"It's long been hypothesized that differences in viral subtype may influence disease outcomes, but a lack of research into HTLV-1 has made it difficult for us to find the evidence needed to support this claim - until now.

"Our study provides critical insights that enable us to better understand the consequences of the distinct molecular make-up of the virus affecting our First Nations communities. This will further help us to investigate ways to create the tools needed to control the spread of this virus subtype."

The human HTLV-1 samples needed to develop the mouse models were obtained through the front-line clinical work of Associate Professor Lloyd Einsiedel, a Clinician Scientist at the Doherty Institute and Infectious Diseases Physician, who has provided a clinical service to Central Australia for more than a decade and has dedicated his career to putting HTLV-1 on the map.

Advocacy for a neglected disease

Research by the University of Melbourne's Professor Damian Purcell, Head of Molecular Virology at the Doherty Institute and co-lead author of the study, isolated the virus from First Nations donors and identified significant genetic differences between the HTLV-1c strains from Central Australia compared to the HTLV-1a strains found internationally.

The new findings show that both HTLV-1 strains cause disease in mice, with HTLV-1c showing more aggressive features. The identified drug therapies were found to be equally effective against both strains.

Prof Purcell and Associate Prof Lloyd Einsiedel worked with the National Aboriginal Community Controlled Health Organization (NACCHO) HTLV-1 committee and the Australian Department of Health over many years to advocate for guidance on HTLV-1 from the World Health Organization (WHO) that led to them formally classify the virus as a Threatening Pathogen to Humans in 2021.

This resulted in the development of formal WHO policies to reduce transmission internationally and the development of clinical management guidelines for HTLV-1c in Central Australia under NACCHO leadership.

"Despite Australia's high burden of HTLV-1, the virus and its associated diseases are still not notifiable in most states and true infection rates in the nation remain unknown," Prof Purcell said.

"People at risk from HTLV-1 deserve biomedical tools like those that provide game-changing therapeutic and prevention options for other blood-borne persistent viral infections, such as HIV.

"There is a real opportunity to prevent the transmission of HTLV-1 and end the diseases caused by these infections. Our research findings are a major leap forward in this."

The research team is currently in talks with the companies behind the HIV antivirals used in this study, to see if HTLV-1 patients can be included in their ongoing clinical trials. If successful, this would pave the way for these drugs to become the first approved pre-exposure prophylaxis against HTLV-1 acquisition.

These findings are supported by The Australian Center for HIV and Hepatitis Virology Research, The Phyllis Connor Memorial Trust, Drakensberg Trust and the National Health and Medical Research Council (NHMRC).
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Optimists think alike-and brain scans just proved it | ScienceDaily
When thinking about future events, optimists' brains work similarly, while pessimists' brains show a much larger degree of individuality. The Kobe University finding offers an explanation why optimists are seen as more sociable -- they may share a common vision of the future.


						
Optimists tend to be more satisfied with their social relationships and have wider social networks. Kobe University psychologist Kuniaki Yanagisawa says: "But what is the reason for this? Recent studies showed that the brains of people who occupy central social positions react to stimuli in similar ways. So it may be that people who share a similar attitude towards the future, too, truly envision it similarly in their brains and that this makes it easier for them to understand each other's perspectives."

To test this hypothesis, Yanagisawa assembled an interdisciplinary team from both the fields of social psychology and cognitive neuroscience. "The main reason why this question has remained untouched until now is that it exists in a gap between social psychology and neuroscience. However, the intersection of these two fields enabled us to open this black box." They recruited 87 test subjects who covered the whole spectrum from pessimism to optimism and asked them to imagine various future events. While doing so, their brain activity was recorded with a technique called "functional magnetic resonance imaging (fMRI)," enabling the researchers to see how the test subjects' thinking about the future materializes in their brains as patterns of neural activity.

In the journal PNAS, the Kobe University team reports that when optimists think about future events, their neural activity patterns are in fact mutually similar. Pessimists' patterns, on the other hand, showed much more diversity. Inspired by the opening line of Leo Tolstoy's "Anna Karenina," the team summarizes its results, saying, "Optimistic individuals are all alike, but each less optimistic individual imagines the future in their own way." Yanagisawa says, "What was most dramatic about this study is that the abstract notion of 'thinking alike' was literally made visible in the form of patterns of brain activity."

Yanagisawa and his team also found that there is a more pronounced difference in neural patterns when thinking about positive events or negative events in optimists than in pessimists. "This means that more optimistic people perceive a clear distinction between good and bad futures in their brains. In other words, optimism does not involve positive reinterpretation of negative events. Instead, optimistic individuals typically process negative scenarios in a more abstract and psychologically distant manner, thus mitigating the emotional impact of such scenarios," he explains.

The psychologist sums up the study, saying: "The everyday feeling of 'being on the same wavelength' is not just a metaphor. The brains of optimists may in a very physical sense share a common concept of the future. But this raises new questions. Is this shared mechanism something they are born with or is it woven in later, for example through experience and dialogue?" Yanagisawa's ultimate goal is to gain a deeper understanding of what causes loneliness and what enables people to communicate with each other. He says, "I believe that elucidating the process by which this shared reality emerges is a step towards a society where people can communicate better."

This work was supported by the Japan Society for the Promotion of Science (grants JP26780342, JP19H01747) and the Japan Science and Technology Agency (grant JPMJRX21K3). It was conducted in collaboration with researchers from Kyoto University, the Osaka University of Comprehensive Children Education, La Trobe University, and Kindai University.
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Breakthrough: How radiation helps the immune system kill cancer | ScienceDaily
By sparking the immune system into action, radiation therapy makes certain tumors that resist immunotherapy susceptible to the treatment, leading to positive outcomes for patients, according to new research by investigators at the Johns Hopkins Kimmel Cancer Center Bloomberg~Kimmel Institute for Cancer Immunotherapy and the Netherlands Cancer Institute. The work was supported by the National Institutes of Health.


						
In the study, published July 22 in Nature Cancer, investigators dove deep into the molecular biology of non-small cell lung cancer to pinpoint what happens on a cellular and molecular level over time when the cancer is treated with either radiation therapy followed by immunotherapy or immunotherapy alone. They found that radiation plus immunotherapy induced a systemic anti-tumor immune response in lung cancers that do not typically respond to immunotherapy. The combination therapy also yielded improved clinical response in patients whose tumors harbor features of immunotherapy resistance.

Clinically, the results suggest that radiation therapy can help overcome immunotherapy resistance in certain patients.

"For a fraction of lung cancers where we aren't expecting therapy responses, radiation may be particularly effective to help circumvent primary resistance to immunotherapy; this could potentially be applicable to acquired resistance, too," says senior study author Valsamo "Elsa" Anagnostou, M.D., Ph.D., co-director of the Upper Aerodigestive Malignancies Program, director of the Thoracic Oncology Biorepository, leader of Precision Oncology Analytics, co-leader of the Johns Hopkins Molecular Tumor Board and co-director of the Lung Cancer Precision Medicine Center of Excellence at Johns Hopkins.

Researchers have long sought to better understand why some tumors grow resistant to immunotherapy -- a treatment strategy that leverages the body's own immune system to fight cancer cells -- and how to intercept that resistance.

Radiation therapy has been proposed as one possible way to induce a systemic immune response because of a unique phenomenon called the abscopal effect. Radiation at the site of a primary tumor typically causes tumor cells to die and release their contents into the local microenvironment. Sometimes, the immune system discovers those contents, learns the tumor's molecular footprint, then activates immune cells around the body to attack cancer cells at tumor sites that were not the targets of the radiation, including some far away from the primary cancer in the body.

Because of this effect, radiation therapy could potentially improve how well an immunotherapy works against a cancer, even far from the original radiation site. Yet little has been known about the molecular biology behind the abscopal effect, or how to predict when and in which patients it will occur.




To study this phenomenon, Anagnostou and colleagues obtained samples from patients with lung cancer at different times throughout their treatment journey and from various locations in the body, not just at the primary tumor site. They collaborated with Willemijn Theelen and Paul Baas at the Netherlands Cancer Institute, who were running a phase II clinical trial on the effect of radiation therapy followed by immunotherapy, specifically the PD-1 inhibitor pembrolizumab.

With help from Theelen and Baas, Anagnostou's team analyzed 293 blood and tumor samples from 72 patients, obtained at baseline and after three to six weeks of treatment. Patients in the control group received immunotherapy alone, while the experimental group received radiation followed by immunotherapy.

The team then performed multiomic analyses on the samples -- that is, combining different "omics" tools, including genomics, transcriptomics and various cell assays -- to deeply characterize what was happening to the immune system systemically and in the local microenvironment at tumor sites that were not directly exposed to radiation.

In particular, the team focused on immunologically "cold" tumors -- tumors that typically do not respond to immunotherapy. These tumors can be recognized by particular biomarkers: a low mutation burden, no expression of a protein called PD-L1, or the presence of mutations in a signaling pathway called Wnt.

Following radiation and immunotherapy, the team found that "cold" tumors far from the site of radiation experienced a prominent reshaping of the tumor microenvironment. Anagnostou describes this shift as the tumors "warming up," transitioning from little or no immune activity to inflamed sites with strong immune activity, including the expansion of new and pre-existing T cells.

"Our findings highlight how radiation can bolster the systemic anti-tumor immune response in lung cancers unlikely to respond to immunotherapy alone," says lead study author Justin Huang, who led the multiomic analyses. "Our work underscores the value of international, interdisciplinary collaboration in translating cancer biology insights to clinical relevance." Huang was awarded the 2025 Paul Ehrlich Research Award in recognition of groundbreaking discoveries by young investigators and their faculty mentors at the Johns Hopkins University School of Medicine.




With Kellie Smith, Ph.D., an associate professor of oncology at the Johns Hopkins Kimmel Cancer Center and a Bloomberg~Kimmel Institute for Cancer Immunotherapy researcher, Anagnostou's team focused on patients who attained long-term survival with combination radiotherapy and immunotherapy, and performed a functional test to find out what the patients' own T cells were doing in the body. In cell cultures, they confirmed that the T cells expanding in patients who received radiation and immunotherapy were indeed recognizing specific mutation-associated neoantigens from the patients' tumors.

Finally, by tracking patient outcomes from the clinical trial, the team observed that patients with immunologically cold tumors that "warmed up" due to radiation therapy had better outcomes than those who did not receive radiation therapy.

"It was super exciting, and truly made everything come full circle," says Anagnostou. "We not only captured the abscopal effect, but we linked the immune response with clinical outcomes in tumors where one would not expect to see immunotherapy responses."

Using specimens from the same cohorts of patients, the team has recently been working to capture the body's response to immunotherapy by detecting circulating tumor DNA (ctDNA) in the blood. That work was presented April 28 at the annual meeting of the American Association for Cancer Research in Chicago.

Additional co-authors on the study include Zineb Belcaid, Mimi Najjar, Daphne van der Geest, Dipika Singh, Christopher Cherry, Archana Balan, James R. White, Jaime Wehr, Rachel Karchin, Noushin Niknafs and Victor E. Velculescu. Michel M. van den Heuvel of Radboud University Medical Center also contributed.

The study was supported by the Johns Hopkins Bloomberg~Kimmel Institute for Cancer Immunotherapy and the National Institutes of Health (grant #CA121113).

Anagnostou has received funding to The Johns Hopkins University from AstraZeneca, LabCorp/Personal Genome Diagnostics, Delfi Diagnostics, and Bristol Myers Squibb in the past five years. She is an advisory board member (compensated) for AstraZeneca and Neogenomics, and has received honoraria from Foundation Medicine, Guardant Health and LabCorp/Personal Genome Diagnostics. She is an inventor on six patent applications submitted by The Johns Hopkins University and related to cancer genomic analyses, ctDNA therapeutic response monitoring and immunogenomic features of response to immunotherapy that have been licensed to one or more entities. Under the terms of these license agreements, the university and inventors are entitled to fees and royalty distributions. The terms of these arrangements are managed by The Johns Hopkins University in accordance with its conflict-of-interest policies.
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Cancer cells go up in flames-thanks to this deep-sea sugar | ScienceDaily
Promoting pyroptosis -- an inflammatory form of programmed cell death -- has become a promising treatment strategy for cancer. In research published in The FASEB Journal, investigators purified a long-chain sugar molecule, or exopolysaccharide, from deep-sea bacteria and demonstrated that it triggers pyroptosis to inhibit tumor growth.


						
The compound, called EPS3.9, consists of mannose and glucose and is produced by the Spongiibacter nanhainus CSC3.9 bacterial strain and other members of the genus Spongiibacter. Mechanistic analyses showed that EPS3.9 can directly target 5 membrane phospholipid molecules and exert tumor toxicity by stimulating pyroptosis in human leukemia cells. EPS3.9 also had significant anti-tumor effects in the mice with liver cancer and activated anti-tumor immune responses.

"Our work not only provides a theoretical basis for developing more carbohydrate-based drugs but also highlights the importance of exploring marine microbial resources," said corresponding author Chaomin Sun, PhD, of the Chinese Academy of Sciences.

What Is Pyroptosis?

Pyroptosis is a fiery form of programmed cell death that helps the body fight infections and disease. Unlike regular cell death (apoptosis), pyroptosis is dramatic and explosive--cells swell, burst open, and release inflammatory signals that alert the immune system.

Originally discovered as a defense against bacteria and viruses, pyroptosis has recently become a hot topic in cancer research. That's because triggering pyroptosis in tumor cells can not only destroy them directly but also rally the immune system to join the attack, essentially turning the tumor into a signal flare for immune response.
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The fungus that makes bread better for you | ScienceDaily

When investigators grew different types of wheat with and without the arbuscular mycorrhizal fungus Rhizophagus irregularis, they observed that crops grown with fungi developed larger grains with greater amounts of phosphorus and zinc. The higher amount of phosphorus in the grain did not result in an increase in phytate (a compound that can hinder digestion of zinc and iron). As a result, bread wheat grown with fungi had higher bioavailability of zinc and iron overall compared with bread wheat grown in the absence of fungi.

"Beneficial soil fungi could be used as a sustainable option to exploit soil-derived plant nutrients. In this case, we found potential to biofortify wheat with important human micronutrients by inoculating the plants with mycorrhizal fungi," said corresponding author Stephanie J. Watts-Williams, PhD, of the University of Adelaide, in Australia.

Rhizophagus irregularis is a species of arbuscular mycorrhizal fungus that forms beneficial relationships with the roots of many types of plants. It helps plants take in more nutrients--especially phosphorus and micronutrients--by extending its thin, root-like structures deep into the soil.

This fungus is one of the most widely studied and used in agriculture and ecology because of its broad compatibility with crops and its ability to improve plant growth, health, and soil quality. By boosting nutrient uptake naturally, R. irregularis supports more resilient plants and reduces the need for chemical fertilizers, making it a valuable tool in sustainable farming and reforestation efforts.
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New genetic test predicts obesity before you start kindergarten | ScienceDaily
A new genetic analysis using data from over five million people has provided a clearer understanding of the risk of going on to live with obesity. New research led by the Universities of Copenhagen and Bristol shows analyzing genes at a young age may support early strategies to prevent obesity developing later in life.


						
The World Obesity Federation expects more than half the global population to become overweight or obese by 2035. However, treatment strategies such as lifestyle change, surgery and medications are not universally available or effective.

By drawing on genetic data from over five million people, an international team of researchers, have created a measure called a polygenic risk score (PGS) that is reliably associated with adulthood obesity and shows consistent and indicative patterns in early childhood. The findings could help to identify children and adolescents at higher genetic risk of developing obesity in later life, who could benefit from targeted preventative strategies, such as lifestyle interventions, at a younger age.

"What makes the score so powerful is the consistency of associations between the genetic score and body mass index before the age of five and through to adulthood - timing that starts well before other risk factors start to shape their weight later in childhood. Intervening at this point could theoretically make a huge impact," said Assistant Professor Roelof Smit at the University of Copenhagen and lead author of the research published in the journal Nature Medicine.

Twice as effective at predicting obesity as the next best method

The subtle variations in people's genomes can have a real impact on health when acting together. Thousands of genetic variants have been identified that increase the risk of obesity, for example, variants that act in the brain and influence appetite. A PGS is like a calculator that combines the effects of the different risk variants that a person carries and provides an overall score. The PGS was able to explain almost a fifth (17%) of a person's variation in body mass index - much higher than in previous studies.

To create these PGS, the scientists drew on the genetic data of more than five million people - the largest and most diverse genetic dataset ever - including genetic data from the Genetic Investigation of ANthropometric Traits (GIANT) consortium and consumer DNA testing firm, 23andMe. The researchers then tested whether their new PGS was associated with obesity using datasets of the physical and genetic characteristics of more than 500,000 people, including BMI data tracked over time from the Children of the 90s study. They found that their new PGS was twice as effective as the previous best method at predicting a person's risk of developing obesity.




Dr Kaitlin Wade, Associate Professor in Epidemiology at the University of Bristol and second author on this paper said: "Obesity is a major public health issue, with many factors contributing to its development, including genetics, environment, lifestyle and behaviour. These factors likely vary across a person's life, and we believe that some of these originate in childhood.

"We were delighted to contribute data from the Children of the 90s study to this exceptional and insightful research into the genetic architecture of obesity. We hope this work will contribute to detecting individuals at high risk of developing obesity at an earlier age, which could have a vast clinical and public health impact in the future."

Genetics is not destiny

The research team also investigated the relationship between a person's genetic risk of obesity and the impact of lifestyle weight loss interventions, such as diet and exercise. They discovered that people with a higher genetic risk of obesity were more responsive to interventions but also regained weight more quickly when the interventions ended.

Despite drawing on the genomes of a wider population, the new PGS has its limitations. For example, it was far better at predicting obesity in people with European-like ancestry than in people with African ancestry. This flags the need for work like this in more representative groups.
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Teen bats are spawning new viruses-here's why scientists are paying close attention | ScienceDaily
New research by the University of Sydney offers important insights into how and when new coronavirus variants arise in bats.


						
Bats are beneficial to our ecosystems and economy but, as habitat destruction and environmental stressors put them in closer proximity to humans, disease risks can emerge. The research, published in Nature Communications on July 17, offers an approach to anticipating the emergence of coronaviruses. It found young bats are infected more frequently and could be a key source of viral spillover into other species. The study also reveals the dynamics of coronaviruses circulating in Australian bats, which pose no known risk to humans.

Endemic in bat populations, most coronaviruses never infect humans. When they do, as with the SARS, COVID-19 and MERS outbreaks, they typically spill over from bats via a bridging animal host.

"Coronaviruses tend not to be of major concern to bats," said Dr Alison Peel from the University's School of Veterinary Science, who led the study. "But they can behave differently if they spill over to new species."

In one of the most comprehensive single studies of its type, the researchers collected more than 2,500 faecal samples, via which bats shed coronaviruses, over three years. Samples were taken from black flying foxes and grey-headed flying foxes at five roost sites across Australia's eastern seaboard.

Viral testing of the samples showed coronaviruses were most prevalent in young bats between March and July, when they were weaning and approaching maturity. This was consistent across the three-year study. Particularly notable was the high proportion of bats infected with multiple coronaviruses at once.

"We were surprised by that high rate of co-infection among juveniles and subadults," Dr Peel said. "Co-infection presents the opportunity for a single cell to become infected with multiple viruses, an important natural precursor to the generation of new strains."

The six coronaviruses detected in the study were nobecoviruses, a subclass which does not jump to humans. Three of these were new. They were useful to analyse because they pose minimal risk to people but are the evolutionary cousins of sarbecoviruses, so-called SARS-like viruses which are more prone to spill across to other species. Understanding the evolution of nobecoviruses offers parallel insights into the evolution of more dangerous coronaviruses.




"We safely tracked how and when coronaviruses circulated naturally in bat populations. Using genomics to track infections to individual animals," Dr John-Sebastian Eden, a study co-author from the Westmead Insitute for Medical Research and the University's Faculty of Medicine and Health.

"The results offer a model for scientists looking to understand coronavirus emergence and future risks in bat populations around the world. By focusing on co-infections in young bats during certain periods, researchers might better predict the natural evolution and emergence of riskier coronaviruses before they pose a risk to human health."

Dr Peel said more research is needed to understand why young bats are more susceptible to infection and co-infection.

"It could be the result of newly weaned animals whose immune systems are still developing or the stress faced by teenage bats looking for a mate for the first time," she said.

The changing environment could also be a factor.

"We know from previous research on other viruses that habitat loss caused by encroaching human populations and food shortages can create stress in bats that weakens immunity and makes them susceptible to infections. It will be important to find out if that's also the case for coronaviruses."

Dr Peel and Dr Eden's research began in 2020, as the COVID-19 pandemic took hold. It built on earlier research into the spread of Hendra virus, which also originates in bats.

"It's rare to see this scale and depth of data in virological research, even among human viruses," said Dr Peel. "The gathering of samples from both individual bats and beneath roosts, and the tracking of individual strains across multiple sites and years, provides a strong foundation for ongoing research into the role of environmental stress on coronavirus emergence."
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Magic mushrooms rewind aging in mice-could they do the same for humans? | ScienceDaily
As revenues from the anti-aging market -- riddled with hope and thousands of supplements-- surged past $500 million last year, Emory University researchers identified a compound that actively delays aging in cells and organisms.


						
A newly published study in Nature Partner Journals' Aging demonstrates that psilocin, a byproduct of consuming psilocybin, the active ingredient in psychedelic mushrooms, extended the cellular lifespan of human skin and lung cells by more than 50%.

In parallel, researchers also conducted the first long-term in vivo study evaluating the systemic effects of psilocybin in aged mice of 19 months, or the equivalent of 60-65 human years. Results indicated that the mice that received an initial low dose of psilocybin of 5 mg, followed by a monthly high dose of 15 mg for 10 months, had a 30% increase in survival compared to mice that did not receive any. These mice also displayed healthier physical features, such as improved fur quality, fewer white hairs and hair regrowth.

While traditionally researched for its mental health benefits, this study suggests that psilocybin impacts multiple hallmarks of aging by reducing oxidative stress, improving DNA repair responses, and preserving telomere length. Telomeres are the structured ends of a chromosome, protecting it from damage that could lead to the formation of age-related diseases, such as cancer, neurodegeneration, or cardiovascular disease. These foundational processes influence human aging and the onset of these chronic diseases.

The study concludes that psilocybin may have the potential to revolutionize anti-aging therapies and could be an impactful intervention in an aging population.

"Most cells in the body express serotonin receptors, and this study opens a new frontier for how psilocybin could influence systemic aging processes, particularly when administered later in life," says Louise Hecker, PhD, senior author on the study, and former associate professor at Emory University, where the research was initiated and funded.

While much of what researchers know about psilocybin relates to the brain, few studies have examined its systemic impacts. Many people associate psilocybin with the hallucinogenic impacts, but the majority of the cells in the body express serotonin receptors.




"Our study opens new questions about what long-term treatments can do. Additionally, even when the intervention is initiated late in life in mice, it still leads to improved survival,which is clinically relevant in healthy aging," adds Hecker, currently an associate professor at Baylor College of Medicine.

This news comes on the heels of KFF's recent report that U.S. life expectancy is still below that of other countries similar in income and size, with an average lifespan of 78.4 years, compared to 82.5 years elsewhere. Not only was it the lowest, but as the lifespan in similar countries increased by 7.9 years from 1980-2022, whereas the U.S. life expectancy has only increased by 4.7 years.

"This study provides strong preclinical evidence that psilocybin may contribute to healthier aging -- not just a longer lifespan, but a better quality of life in later years," says Director of Psychedelic Research at Emory University's Department of Psychiatry Ali John Zarrabi, MD. "As a palliative care physician-scientist, one of my biggest concerns is prolonging life at the cost of dignity and function. But these mice weren't just surviving longer -- they experienced better aging," adds Zarrabi, co-investigator of the study.

Zarrabi emphasized the importance of further research in older adults, as well as the well-documented overlap between physical and mental health.

"Emory is actively involved in Phase II and III clinical trials of psilocybin-assisted therapy for depression, and these results suggest we also need to understand psilocybin's systemic effects in aging populations," says Zarrabi. "My hope is also that if psilocybin-assisted therapy is approved as an intervention for depression by the FDA in 2027, then having a better quality of life would also translate into a longer, healthier life."

The study was initiated at Emory University and funded by several awards, including the Imagine, Innovative, and Impact (I3) Award, Emory University School of Medicine; the Georgia CTSA NIH Award; and a grant from Emory's Woodruff Health Sciences Center for Health in Aging.
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Scientists just discovered a secret code hidden in your DNA | ScienceDaily
A new international study suggests that ancient viral DNA embedded in our genome, which were long dismissed as genetic "junk," may actually play powerful roles in regulating gene expression. Focusing on a family of sequences called MER11, researchers from Japan, China, Canada, and the US have shown that these elements have evolved to influence how genes turn on and off, particularly in early human development.


						
Transposable elements (TEs) are repetitive DNA sequences in the genome that originated from ancient viruses. Over millions of years, they spread throughout the genome via copy-and-paste mechanisms. Today, TEs make up nearly half of the human genome. While they were once thought to serve no useful function, recent research has found that some of them act like "genetic switches," controlling the activity of nearby genes in specific cell types.

However, because TEs are highly repetitive and often nearly identical in sequence, they can be difficult to study. In particular, younger TE families like MER11 have been poorly categorized in existing genomic databases, limiting our ability to understand their role.

To overcome this, the researchers developed a new method for classifying TEs. Instead of using standard annotation tools, they grouped MER11 sequences based on their evolutionary relationships and how well they were conserved in the primate genomes. This new approach allowed them to divide MER11A/B/C into four distinct subfamilies, namely, MER11_G1 through G4, ranging from oldest to youngest.

This new classification revealed previously hidden patterns of gene regulatory potential. The researchers compared the new MER11 subfamilies to various epigenetic markers, which are chemical tags on DNA and associated proteins that influence gene activity. This showed that this new classification aligned more closely with actual regulatory function compared with previous methods.

To directly test whether MER11 sequences can control gene expression, the team used a technique called lentiMPRA (lentiviral massively parallel reporter assay). This method allows thousands of DNA sequences to be tested at once by inserting them into cells and measuring how much each one boosts gene activity. The researchers applied this method to nearly 7000 MER11 sequences from humans and other primates, and measured their effects in human stem cells and early-stage neural cells.

The results showed that MER11_G4 (the youngest subfamily) exhibited a strong ability to activate gene expression. It also had a distinct set of regulatory "motifs," which are short stretches of DNA that serve as docking sites for transcription factors, the proteins that control when genes are turned on. These motifs can dramatically influence how genes respond to developmental signals or environmental cues.

Further analysis revealed that the MER11_G4 sequences in humans, chimpanzees, and macaques had each accumulated slightly different changes over time. In humans and chimpanzees, some sequences gained mutations that could increase their regulatory potential during in human stem cells.Young MER11_G4 binds to a distinct set of transcription factors, indicating that this group gained different regulatory functions through sequence changes and contributes to speciation,leading researcher Dr. Xun Chen explains.

The study offers a model for understanding how "junk" DNA can evolve into regulatory elements with important biological roles. By tracing the evolution of these sequences and directly testing their function, the researchers have demonstrated how ancient viral DNA has been co-opted into shaping gene activity in primates.

"Our genome was sequenced long ago, but the function of many of its parts remain unknown," co-responding author Dr. Inoue notes. Transposable elements are thought to play important roles in genome evolution, and their significance is expected to become clearer as research continues to advance.
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One pregnancy shot slashes baby RSV hospitalizations by 72% - and shields for months | ScienceDaily
Vaccination of pregnant women has been linked to a drop in newborns being admitted to hospital with a serious lung infection, research suggests.


						
Researchers found the respiratory syncytial virus (RSV) vaccine, introduced across the UK in late summer 2024, led to a 72 percent reduction in babies hospitalized with the virus if mothers were vaccinated.

The findings are the first to show the real-world effectiveness of the vaccine in pregnant women in the UK.

Uptake of the jab among pregnant women could help to limit the number of sick babies each winter, reducing hospital pressures, experts say.

RSV is a common virus that causes coughs and colds but can lead to a severe lung infection called bronchiolitis, which can be dangerous in babies, with some requiring admission to intensive care. The virus is the main infectious cause of hospitalization for babies in the UK and globally.

Receiving the vaccine during pregnancy helps to protect both mother and baby. Antibodies - proteins which help to prevent the virus causing severe infection - produced by the mother in response to the vaccine are passed to the fetus, providing protection from severe RSV for the first six months after birth.

The research team, led by the Universities of Edinburgh and Leicester, recruited 537 babies across England and Scotland who had been admitted to hospital with severe respiratory disease in the winter of 2024-2025, the first season of vaccine implementation. 391 of the babies tested positive for RSV.




Mothers of babies who did not have RSV were two times more likely to have received the vaccine before delivery than the mothers of RSV-positive babies - 41 percent compared with 19 percent.

Receiving the vaccine more than 14 days before delivery offered a higher protective effect, with a 72 percent reduction in hospital admissions compared with 58 percent for infants whose mothers were vaccinated at any time before delivery.

Experts recommend getting vaccinated as soon as possible from 28 weeks of pregnancy to provide the best protection, as this allows more time for the mother to generate and pass on protective antibodies to the baby, but the jab can be given up to birth.

Previous research has found that only half of expectant mothers in England and Scotland are currently receiving the RSV vaccine, despite its high success at preventing serious illness.

The findings highlight the importance of raising awareness of the availability and effectiveness of the new vaccine to help protect babies, experts say.

The study is published in the journal The Lancet Child and Adolescent Health. The research collaboration also included the Universities of Bristol, Oxford, Queen's University Belfast, UCL and Imperial College London and 30 hospitals across England and Scotland.

The study was funded by the Innovative Medicines Initiative (IMI) Respiratory Syncytial Virus Consortium in Europe (RESCEU), the Wellcome Trust and National Institute for Health and Care Research (NIHR) Health Protection Research Unit in Respiratory Infections, Imperial College London.

Dr Thomas Williams, study lead from the University of Edinburgh's Institute for Regeneration and Repair, and Paediatric Consultant at the Royal Hospital for Children and Young People in Edinburgh, said: "With the availability of an effective RSV vaccine shown to significantly reduce the risk of hospitalization in young infants in the UK, there is an excellent opportunity for pregnant women to get vaccinated and protect themselves and their infants from RSV bronchiolitis this coming winter."

Professor Damian Roland from the Leicester Hospitals and University and Consultant in Paediatric Emergency Medicine, said: "Our work highlights the value of vaccination and in keeping with the treatment to prevention principle of the NHS 10 Year plan we would ask all health care systems to consider how they will optimize the roll out of RSV vaccination for mothers."
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A tiny chemistry hack just made mRNA vaccines safer, stronger, and smarter | ScienceDaily
As millions of people know firsthand, the most common side effect of mRNA vaccines like the COVID-19 shot is inflammation: soreness, redness and a day or two of malaise. But what if mRNA vaccines could be redesigned to sidestep that response altogether?


						
In a new paper in Nature Biomedical Engineering, researchers at the University of Pennsylvania show that tweaking the structure of the ionizable lipid, a key component of the lipid nanoparticles (LNPs) that deliver mRNA, not only reduces inflammation but also boosts vaccine effectiveness for preventing or treating a range of diseases, from COVID-19 to cancer.

The key change? Adding phenol groups, chemical compounds with anti-inflammatory properties famously found in foods like olive oil. "By essentially changing the recipe for these lipids, we were able to make them work better with fewer side effects," says Michael J. Mitchell, Associate Professor in Bioengineering (BE) and the paper's senior author. "It's a win-win."

Revising the Recipe 

Until now, the ionizable lipids in LNPs -- one of four types of lipids in LNPs, and arguably the most important -- have largely been synthesized using chemical reactions that combine two components into a new molecule, much like two halves of a sandwich coming together.

"Because these processes have been so successful, there hasn't been much effort to look for alternatives," says Ninqiang Gong, a former postdoctoral fellow in the Mitchell Lab and co-first author of the paper.

Looking back at the history of chemistry, the team found an alternative approach: the Mannich reaction, named after the German chemist who discovered it more than a century ago.




Rather than two components, the Mannich reaction combines three precursors, allowing for a greater variety of molecular outcomes. "We were able to create hundreds of new lipids," says Gong.

Exploring that "library" of lipids led the team to discover that adding a phenol group -- a combination of hydrogen and oxygen connected to a ring of carbon molecules -- substantially reduced inflammation.

"It's kind of like the secret sauce," says Gong. "The phenol group not only reduces the side effects associated with LNPs, but improves their efficacy."

The Power of Phenols 

Previous studies have found that phenol-containing compounds reduce inflammation by negating the harmful effects of free radicals, molecules with unpaired electrons that can disrupt the body's chemistry.

Too many free radicals and too few antioxidants result in "oxidative stress," which degrades proteins, damages genetic material and can even kill cells.




By checking various markers associated with oxidative stress, the researchers compared the inflammatory effects of LNPs formulated using different lipids.

"The best-performing LNP, which we built using a phenol-containing ionizable lipid produced by the Mannich reaction, actually caused less inflammation," says Emily Han, a doctoral student in BE and co-author of the paper.

Less Inflammation, Higher Performance

With these encouraging signs of reduced inflammation, the researchers next tested whether the new lipids also improved vaccine performance.

Across multiple experiments, C-a16 LNPs, which incorporated the most anti-inflammatory lipid, outperformed LNPs used in on-the-market mRNA technologies.

"Lowering oxidative stress makes it easier for LNPs to do their job," says Dongyoon Kim, a postdoctoral fellow in the Mitchell Lab and co-first author of the paper.

C-a16 LNPs not only produced longer-lasting effects, but also improved the efficacy of gene-editing tools like CRISPR and the potency of vaccines for treating cancer.

Fighting Genetic Disease, Cancer and COVID-19

To test how well the new C-a16 lipids worked in an animal model, the researchers first used them to deliver into cells the gene that makes fireflies glow -- a classic experiment for checking the strength of genetic instructions.

The glow in mice was about 15 times brighter compared to the LNPs used in Onpattro, an FDA-approved treatment for hereditary transthyretin amyloidosis (hATTR), a rare genetic liver disease.

The C-a16 lipids also helped gene-editing tools like CRISPR do a better job fixing the faulty gene that causes hATTR. In fact, they more than doubled the treatment's effectiveness in a mouse model compared to current delivery methods.

In cancer treatments, the results were just as striking. In an animal model of melanoma, an mRNA cancer treatment delivered with C-a16 lipids shrank tumors three times more effectively than the same treatment delivered with the LNPs used in the COVID-19 vaccines. The new lipids also gave cancer-fighting T cells a boost, helping them recognize and destroy tumor cells more efficiently -- and with less oxidative stress.

Finally, when the team used the C-a16 lipids for preparing COVID-19 mRNA vaccines, the immune response in animal models was five times stronger than with standard formulations.

"By causing less disruption to cellular machinery, the new, phenol-containing lipids can enhance a wide range of LNP applications," says Kim.

Old Chemistry, New Frontiers

Besides investigating the immediate potential of the new lipids to reduce side effects in mRNA vaccines, the researchers look forward to exploring how overlooked chemical processes like the Mannich reaction can unlock new LNP-enhancing recipes.

"We tried applying one reaction discovered a century ago, and found it could drastically improve cutting-edge medical treatments," says Mitchell. "It's exciting to imagine what else remains to be rediscovered."

This study was conducted at the University of Pennsylvania School of Engineering and Applied Science (Penn Engineering) and the Perelman School of Medicine (Penn Medicine), and was supported by a U.S. National Institutes of Health (NIH) Director's New Innovator Award (DP2 TR002776), a Burroughs Wellcome Fund Career Award at the Scientific Interface (CASI), a U.S. National Science Foundation CAREER Award (CBET-2145491), the American Cancer Society (RSG-22-122-01-ET), two US National Science Foundation Graduate Research Fellowships (DGE 1845298, DGE 1845298), a GEM Fellowship, and the NIH/National Cancer Institute Pre-doc to Post-doc Transition Award (F99 CA284294).

Additional co-authors include Rohan Palanki, Qiangqiang Shi, Xuexiang Han, Lulu Xue, Junchao Xu and Christian G. Figueroa-Espada of Penn Engineering; Drew Weissman, Mohamad-Gabriel Alameh, Rakan El-Mayta and Garima Dwivedi of Penn Medicine; and Zilin Meng, Tianyu Luo and Jinghong Li of USTC. 
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Active but still gaining weight? Duke scientists reveal why | ScienceDaily
A newly released study from Duke University's Pontzer Lab, housed in the Department of Evolutionary Anthropology in Trinity College of Arts & Sciences, looks at the correlations between economic development, daily energy expenditure and the rise in a country's obesity level.


						
While many experts have offered that rising obesity rates are due to declining physical activity as societies become more industrialized, the findings show that people in wealthier countries expend just as much -- or even more -- energy daily. In an article recently published in PNAS, Duke researchers point instead to higher caloric intake as the primary driver, suggesting that diet rather than idleness plays the bigger role in the global obesity crisis.

"Despite decades of trying to understand the root causes of the obesity crisis in economically developed countries, public health guidance remains stuck with uncertainty as to the relative importance of diet and physical activity. This large, international, collaborative effort allows us to test these competing ideas. It's clear that changes in diet, not reduced activity, are the main cause of obesity in the U.S. and other developed countries," says Herman Pontzer, principal investigator with the Pontzer Lab and professor in the Department of Evolutionary Anthropology.

The researchers analyzed thousands of measurements of daily energy expenditure, body fat percentage and body mass index (BMI) from adults aged 18 to 60 across 34 populations spanning six continents. The more than 4,200 adults included in the study came from a wide range of lifestyles and economies, including hunter-gatherer, pastoralist, farming and industrialized populations. To further categorize the level of industrialization, they also integrated data from the United Nations Human Development Index (HDI) to incorporate measures of lifespan, prosperity and education.

"While we saw a marginal decrease in size-adjusted total energy expenditure with economic development, differences in total energy expenditure explained only a fraction of the increase in body fat that accompanied development. This suggests that other factors, such as dietary changes, are driving the increases in body fat that we see with increasing economic development," says Amanda McGrosky, a Duke postdoctoral alumna and lead investigator for the study who is now an assistant professor of biology at Elon University.

The researchers hope the study helps clarify public health messaging and strategies to tackle the obesity crisis and explain that the findings do not mean that efforts to promote physical activity should be minimized. Instead, the data support an emerging consensus that both diet and exercise should be prioritized. "Diet and physical activity should be viewed as essential and complementary, rather than interchangeable," the study notes. They will next work to identify which aspects of diet in developed countries are most responsible for the rise in obesity.
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Popular sugar substitute linked to brain cell damage and stroke risk | ScienceDaily
From low-carb ice cream to keto protein bars to "sugar-free" soda, the decades-old sweetener erythritol is everywhere.


						
But new University of Colorado Boulder research shows the popular sugar substitute and specialty food additive comes with serious downsides, impacting brain cells in numerous ways that can boost risk of stroke.

The study was published in the Journal of Applied Physiology.

"Our study adds to the evidence suggesting that non-nutritive sweeteners that have generally been purported to be safe, may not come without negative health consequences," said senior author Christopher DeSouza, professor of integrative physiology and director of the Integrative Vascular Biology Lab.

First approved by the Food and Drug Administration in 2001, erythritol is a sugar alcohol, often produced by fermenting corn and found in hundreds of products. It has almost no calories, is about 80% as sweet as table sugar, and has negligible impact on insulin levels, making it a favorite for people trying to lose weight, keep their blood sugar in check or avoid carbohydrates.

But recent research has begun to shed light on its risks.

One recent study involving 4,000 people in the U.S. and Europe found that men and women with higher circulating levels of erythritol were significantly more likely to have a heart attack or stroke within the next three years.




DeSouza and first author Auburn Berry, a graduate student in his lab, set out to understand what might be driving that increased risk.

Researchers in the lab treated human cells that line blood vessels in the brain for three hours with about the same amount of erythritol contained in a typical sugar-free beverage.

They observed that the treated cells were altered in numerous ways: They expressed significantly less nitric oxide, a molecule that relaxes and widens blood vessels, and more endothelin-1, a protein that constricts blood vessels. Meanwhile, when challenged with a clot-forming compound called thrombin, cellular production of the natural clot-busting compound t-PA was "markedly blunted." The erythritol-treated cells also produced more reactive oxygen species (ROS), a.k.a. "free radicals," metabolic byproducts which can age and damage cells and inflame tissue.

"Big picture, if your vessels are more constricted and your ability to break down blood clots is lowered, your risk of stroke goes up," said Berry. "Our research demonstrates not only that, but how erythritol has the potential to increase stroke risk."

DeSouza notes that their study used only a serving-size worth of the sugar substitute. For those who consume multiple servings per day, the impact, presumably, could be worse.

The authors caution that their study was a laboratory study, conducted on cells, and larger studies in people are needed.

That said, De Souza encourages consumers to read labels, looking for erythritol or "sugar alcohol" on the label.

"Given the epidemiological study that inspired our work, and now our cellular findings, we believe it would be prudent for people to monitor their consumption of non-nutrient-sweeteners such as this one," he said.
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Dirty water, warm trucks, and the real reason romaine keeps making us sick | ScienceDaily
E. coli outbreaks in romaine lettuce have long been a public health concern. and now a new Cornell University paper suggests that a combination of efforts in the field, and even postharvest techniques, can minimize risk to human health.


						
Co-authored by Renata Ivanek, a professor in the department of population medicine and diagnostic sciences, and Martin Wiedmann, professor in food safety, the paper outlines interventions likely to make a concrete difference in the safety of the nation's romaine.

"This study supports that interventions should focus on reducing produce contamination via contaminated irrigation water, on assuring that produce washes applied during processing consistently deliver reasonably high reductions of bacterial numbers, and on improving temperature control during distribution," Wiedmann said.

"We tried to describe the system as holistically as possible to account for different risk factors and how they could have interactions," Ivanek said. "There's not just one intervention that will save us all. We spent a lot of time trying to understand the preharvest component, especially the irrigation water piece and how much risk can be explained by that."

Study results suggested that much contamination originates from irrigation with untreated surface water applied through overhead spray irrigation systems. They found that risk from irrigation was reduced either through water treatments or by switching to furrow or drip irrigation.

"While not the most common system, spray irrigation is used in a number of fields for its benefits during germination, its cooling effect on plants and other reasons. But drip or furrow irrigation reduces the probability that water directly touches the leaves," Ivanek said, acknowledging that switching to these other irrigation systems introduces significant potential additional costs to grower.

Ivanek and her co-authors also explored the importance of maintaining proper cold storage temperatures along the entire supply chain to romaine's final destination.

"Time and temperature play a role in food safety, and also in food quality and shelf life," she said, describing a "perfect storm" if contamination happens at the farm or processing level and then improper transportation temperatures allow bacteria to grow.

The comprehensive practices and interventions explored in this study intend to aid decision-makers in establishing and enhancing food safety best management practices, Ivanek said.

"The big message is the American food supply chain is extremely safe compared to other countries," she said. "We're exploring how can we make it even safer and where we should put additional effort."
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Doctors used music instead of medication-what they saw in dementia patients was remarkable | ScienceDaily
A new treatment that uses music therapy on dementia wards could improve care and support for some of the NHS's most vulnerable patients.


						
Researchers at Anglia Ruskin University (ARU) and Cambridgeshire and Peterborough NHS Foundation Trust have piloted a music therapy approach called MELODIC, across two NHS dementia wards.

More alternatives to psychotropic medication are needed to support dementia patients who experience severe distress.

The pilot study involved a music therapist being embedded on hospital wards, the delivery of clinical music sessions and the implementation of musical care plans for each patient, and results from the research have now been published in the journal Frontiers in Psychiatry.

Music therapy, delivered by trained therapists, can include singing, playing or listening to music. The therapist can also identify specific ways that music can be used by families and carers in an individual's daily care routine.

During the study, patient data suggested a slight improvement in quality-of-life scores among patients and a reduction in the severity of distress symptoms and disruptiveness, although agitation scores increased slightly.

There were no increases in routinely reported incidents, and no adverse events related to music therapy interventions were reported. This is relevant for future research on mental health dementia wards where limited studies have been conducted to date.




Lead author Naomi Thompson, a researcher at the Cambridge Institute for Music Therapy Research at Anglia Ruskin University (ARU), said: "People with dementia on inpatient mental health wards are often experiencing very high levels of distress, and staff are under immense pressure to manage this in ways that are safe and compassionate.

"Our study yielded promising results and importantly showed that the MELODIC tool can be used effectively in these highly complex settings, giving an alternative option to current ways of managing severe distress, such as psychotropic medication."

The approach was shaped by interviews with 49 healthcare professionals, patients, and their families about their experiences managing distress on dementia wards and using music in everyday care and life to help develop the intervention, with findings published in the Journal of Geriatric Psychiatry.

Importantly, the intervention -- which has been co-designed by clinicians, researchers, and people with lived experience - cost just PS2,025 per month for the therapist and PS400 initial outlay for equipment, suggesting a low-cost, scalable model.

Dr Ben Underwood, Research and Development Director and Honorary Consultant Psychiatrist at CPFT said: "Some people with dementia can get so confused and distressed that we need to admit them to hospital to keep them safe. It can be difficult to manage distress in a ward environment and hard for patients, families and staff.

"I am very excited that it may now be possible for NHS staff to improve their experience on dementia wards using the power of music, and we look forward to working with ARU to develop this further."

The current study was funded by the National Institute for Health and Care Research (NIHR), and is published in the journal Frontiers in Psychiatry.
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Three-person DNA IVF stops inherited disease-eight healthy babies born in UK first | ScienceDaily
The UK's pioneering licensed IVF technique to reduce the risk of mitochondrial diseases carried out in Newcastle has seen eight babies born, published research shows.


						
All eight babies show no signs of having mitochondrial DNA disease. The babies, four girls and four boys, including one set of identical twins, were born to seven women at high risk of transmitting serious disease caused by mutations in mitochondrial DNA. The findings, reported on July 16 by the Newcastle team who pioneered mitochondrial donation using fertilized human eggs, indicate that the new treatment, known as pronuclear transfer, is effective in reducing the risk of otherwise incurable mitochondrial DNA diseases. 

Published in two papers in The New England Journal of Medicine (NEJM), the findings describe the reproductive and clinical outcomes of pronuclear transfer treatments performed to date. All babies were healthy at birth, meeting their developmental milestones, and the mother's disease-causing mitochondrial DNA mutations were either undetectable or present at levels that are very unlikely to cause disease.

The technique was pioneered in human eggs by a team based at Newcastle University, UK and the Newcastle upon Tyne Hospitals NHS Foundation Trust in work funded by Wellcome and NHS England.

The mother of a baby girl born following mitochondrial donation said: "As parents, all we ever wanted was to give our child a healthy start in life. Mitochondrial donation IVF made that possible. After years of uncertainty this treatment gave us hope--and then it gave us our baby. We look at them now, full of life and possibility, and we're overwhelmed with gratitude. Science gave us a chance." 

The mother of a baby boy added: "We are now proud parents to a healthy baby--a true mitochondrial replacement success. This breakthrough has lifted the heavy cloud of fear that once loomed over us.

"Thanks to this incredible advancement and the support we received, our little family is complete. The emotional burden of mitochondrial disease has been lifted, and in its place is hope, joy, and deep gratitude." 

The NHS Mitochondrial Reproductive Care Pathway offers mitochondrial donation, through a research study, in addition to other reproductive options for women with mitochondrial disease.




Professor Sir Doug Turnbull, Newcastle University part of the Newcastle team said: "Mitochondrial disease can have a devastating impact on families. Today's news offers fresh hope to many more women at risk of passing on this condition who now have the chance to have children growing up without this terrible disease. Within the framework of the NHS in a well-regulated environment, we are able to offer mitochondrial donation as part of a research study to affected women in the UK."

Mitochondrial DNA disease

Every year, around one in 5,000 children is born with mitochondrial DNA mutations that can cause devastating disease. Mitochondria produce the energy required for life and contain a small piece of DNA that only encodes some of the instructions required for energy production.  Harmful mutations in mitochondrial DNA can result in reduced availability of energy, particularly affecting tissues that have high energy demands - for example heart, muscle and brain. Mitochondrial DNA is maternally inherited, and these diseases are therefore passed from mother to child. Although males can be affected, they do not pass on the disease. Despite years of research there is still no cure for people with mitochondrial DNA disease.

In the absence of a cure for mitochondrial DNA diseases, attention has focused on IVF-based technologies to reduce the risk of disease by limiting transmission of disease-causing mitochondrial DNA mutations from mother to child. The new IVF-based mitochondrial donation technology, pronuclear transfer, which was legalized in the UK in 2015, is designed to reduce the risk of mitochondrial DNA disease in children born to women who carry high levels of disease-causing mitochondrial DNA mutations. 

The Newcastle team now include pronuclear transfer as part of a research study along with a range of reproductive options offered to women at risk of transmitting mitochondrial disease to their children.

Pronuclear transfer 

The technique, known as pronuclear transfer is performed after the egg is fertilized. It involves transplanting the nuclear genome (which contains all the genes essential for our individual characteristics, for example, hair color and height) from an egg carrying a mitochondrial DNA mutation to an egg donated by an unaffected woman that has had its nuclear genome removed. The resulting embryo inherits its parents' nuclear DNA, but the mitochondrial DNA is inherited predominantly from the donated egg.




The reproductive outcomes paper 

The UK-based Newcastle team who developed and optimized pronuclear transfer for use in fertilized human eggs now report on outcomes of pronuclear-transfer treatment to reduce the risk of mitochondrial DNA disease.

Levels of disease-causing mitochondrial DNA detected in babies born after pronuclear transfer treatment ranged from undetectable to 16% in neonatal blood. The presence of mitochondrial DNA mutations in babies born after pronuclear transfer treatment results from carryover of maternal mitochondria surrounding the nuclear DNA at the time of transplantation. Carryover of maternal mitochondrial DNA is a known limitation of mitochondrial donation technologies.

The team is seeking to better understand and address this issue as part of an underpinning research program.

Professor Mary Herbert, lead author of the reproductive outcomes paper who carried out the research at Newcastle University said: "The findings give grounds for optimism. However, research to better understand the limitations of mitochondrial donation technologies, will be essential to further improve treatment outcomes.

"Mitochondrial donation technologies are currently regarded as risk reduction treatments owing to carryover of maternal mitochondrial DNA during the mitochondrial donation procedure. Our ongoing research seeks to bridge the gap between risk reduction and prevention of mitochondrial DNA disease by addressing this problem." 

Pronuclear-transfer treatment is offered as part of an integrated program that includes preimplantation genetic testing (PGT) for reducing the risk of mitochondrial DNA disease. In accordance with HFEA regulations, pronuclear transfer is offered only to those women who are unlikely to benefit from PGT treatment.

At the time of reporting the integrated program of PGT and pronuclear transfer, clinical pregnancies were confirmed in 8 of 22 (36%) patients who underwent pronuclear transfer and 16 of 39 (41%) of patients who underwent PGT. Pronuclear transfer has resulted in eight births and one further pregnancy. PGT has resulted in 18 births. In the children from pronuclear transfer, levels of disease-causing mitochondrial DNA mutations were either undetectable or well below the levels at which disease symptoms are observed. 

The clinical outcomes paper

The Newcastle team describe the pathway developed to provide the best possible care for women with pathogenic mitochondrial DNA mutations. It describes in detail how the mothers of the first children born with the technique were monitored and supported in pregnancy, and their babies closely followed from birth.

Some of the mothers already had symptoms of mitochondrial disease including vision loss and heart problems. Others had family members with the disease and remain at risk of developing symptoms and passing it on.

All eight babies, including a set of identical twins, were healthy at birth and are described as developing normally - five have had no medical problems since. In the paper, the team note that three babies overcame some early health issues that they believe they are not able to attribute directly to mitochondrial donation.

The Newcastle team offers advice and treatment to women with harmful mitochondrial DNA mutations in the UK. They are carefully monitored during pregnancy and after mitochondrial donation, six of seven progressed without incident. One woman developed a rare complication of pregnancy with a high level of fats detected in her blood (hyperlipidaemia) which responded well to a reduced fat diet. 

All eight babies, including the set of twins, were born by normal vaginal delivery or elective caesarean section. All babies had normal weight for gestational age. The level of disease-causing mitochondrial DNA mutation was measured in blood and urine cells and was undetectable in five babies. Three babies had low levels of disease-causing mitochondrial DNA mutations - 5 and 9%, 12 and 13%, 16 and 20% in blood and urine respectively.  These levels are well below the 80% level required for clinical disease for these mutations. The researchers note that at follow-up at 18 months, the level of the disease-causing mutation in the child with 5 and 9% was undetectable in blood and urine.

All children are enrolled in an 18-month developmental study and at the date of reporting all the babies were meeting their relevant developmental milestones.

One child developed some brief startles (involving neck flexion and eye blinking) at age 7 months, which resolved without treatment after 3 months. Another, a breast-fed baby, developed high blood fats (hyperlipidaemia) which had also affected the mother during pregnancy, and was successfully treated through a low-fat diet. This child was also diagnosed with an abnormal heart rhythm (cardiac arrhythmia) which is being successfully treated with a reducing amount of anti-arrhythmic medication. (Although the children born following PGT are not routinely followed-up, the team note that a cardiac anomaly was detected in one child.)  A third child had a urinary tract infection that responded quickly to antibiotic treatment.

The authors say that the children's health conditions are not thought to be related to the maternal mitochondrial DNA mutations as the low levels detected in these babies would not be expected to cause disease symptoms. Symptoms for these mutations are only seen with levels above 80%. Any effect of the pronuclear transfer procedure itself would be expected to have a more uniform clinical manifestation, that is, to affect children in the same way. However, follow-up studies will be of paramount importance in detecting any patterns in childhood conditions.

The team emphasize that follow-up studies are essential for detecting any patterns in childhood conditions and say they will continue to offer assessments up to the age of 5 years.

Professor Bobby McFarland, Director of the NHS Highly Specialised Service for Rare Mitochondrial Disorders (Newcastle Hospitals NHS Foundation Trust) and Professor of Paediatric Mitochondrial Medicine at Newcastle University is first author of one of the papers. He said: "While longer term follow-up of children born following mitochondrial donation is of paramount importance, these early results are very encouraging. Seeing the joy and relief these children have brought to their parents is such a privilege.

"We believe the follow-up process we have put in place is thorough, since it allows us to detect and review even minor health conditions in children born after pronuclear transfer such as a urinary tract infection." 

The Lily Foundation, a charity dedicated to fighting mitochondrial disease has supported the Newcastle work. "We're absolutely delighted with the results of these published papers," said Liz Curtis, Lily founder and CEO. "We fought long and hard for this change so that families could have choices. After years of waiting, we now know that eight babies have been born using this technique, all showing no signs of mito. For many affected families, it's the first real hope of breaking the cycle of this inherited condition."

FACT FILE 

Law - In a first worldwide and following extensive public debate and scientific and ethical review, UK legalization was press/articles/archive/2015/10/worldfirstledbynewcastleuniversity/">approved  in 2015 to enable the Human Fertilisation and Embryology Authority  (HFEA) to allow mitochondrial donation treatments for women at high risk  of transmitting serious mitochondrial DNA disease to their children.  Following this, the law has now changed in Australia.

Licence - Licences are regulated and granted by the  HFEA. Newcastle Fertility Centre part of Newcastle Hospitals NHS  Foundation Trust was granted the press/articles/archive/2017/03/mitochondrialicence/">first license  to perform clinical mitochondrial donation by pronuclear transfer in  2017.  A clinical pathway was established with mitochondrial clinicians  as part of NHS England's Highly Specialised Service.

Mitochondrial disease refers to a group of genetic conditions that disrupt how our mitochondria - the energy producers in our cells - function.

Pre-implantation genetic testing (PGT) is a  procedure that helps couples avoid passing on genetic conditions to  their children. This extra step tests embryos for genetic conditions.

Pronuclear transfer (PNT)  involves transferring the nuclear DNA of a fertilized egg into a  fertilized donor egg to prevent the transmission of mitochondrial DNA  (mtDNA) disease.

Funding

The team acknowledge that the Mitochondrial Reproductive Care Pathway is supported by the NHS at The Newcastle upon Tyne Hospitals NHS Foundation Trust (NUTH). Support was provided by Wellcome. Infrastructural support was provided by Newcastle University, a National Institute for Health and Care Research (NIHR) Biomedical Research Centre award to NUTH. The NHS Highly Specialised Services for Rare Mitochondrial Disorders is supported by NHS England and a career development award was made to Dr Hyslop from Health Education England and the NIHR.
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CRISPR uncovers gene that supercharges vitamin D-and stops tumors in their tracks | ScienceDaily
Vitamin D is not only an essential nutrient, but also the precursor of the hormone calcitriol, indispensable for health: it regulates the uptake of phosphate and calcium necessary for bones by the intestines, as well as cell growth and the proper function of muscles, nerve cells, and the immune system.


						
Now, researchers have shown for the first time in Frontiers in Endocrinology that a particular gene, called SDR42E1, is crucial for taking up vitamin D from the gut and further metabolizing it - a discovery with many possible applications in precision medicine, including cancer therapy.

"Here we show that blocking or inhibiting SDR42E1 may selectively stop the growth of cancer cells," said Dr Georges Nemer, a professor and associate dean for research at the University of College of Health and Life Sciences at Hamad Bin Khalifa University in Qatar, and the study's corresponding author.

Faulty copy

Nemer and colleagues were inspired by earlier research that had found a specific mutation in the SDR42E1 gene on chromosome 16 to be associated with vitamin D deficiency. The mutation caused the protein to be cut short, rendering it inactive.

The researchers used CRISPR/Cas9 gene editing to transform the active form of SDR42E1 in a line of cells from a patient with colorectal cancer, called HCT116, into its inactive form. In HCT116 cells, the expression of SDR42E1 is usually abundant, suggesting that the protein is essential for their survival.

Once the faulty SDR42E1 copy had been introduced, the viability of the cancer cells plummeted by 53%. No fewer than 4,663 'downstream' genes changed their expression levels, suggesting that SDR42E1 is a crucial molecular switch in many reactions necessary for the health of cells. Many of these genes are normally involved in cancer-related cell signaling and the absorption and metabolism of cholesterol-like molecules - consistent with the central role of SDR42E1 in calcitriol synthesis.




These results suggest that inhibiting the gene can selectively kill cancer cells, while leaving neighboring cells unharmed.

Cuts two ways

"Our results open new potential avenues in precision oncology, though clinical translation still requires considerable validation and long-term development," said Dr Nagham Nafiz Hendi, a professor at Middle East University in Amman, Jordan, and the study's first author.

But starving selected cells of vitamin D is not the only possible application that immediately sprang to the mind of the researchers. The present results suggest that SDR42E1 cuts two ways: artificially 'dialing up' levels of SDR42E1 in local tissues through gene technology might likewise be beneficial, leveraging the many known health effects of calcitriol.

"Because SDR42E1 is involved in vitamin D metabolism, we could also target it in any of the many diseases where vitamin D plays a regulatory role," said Nemer.

"For example, nutrition studies have indicated that the hormone can lower the risk of cancer, kidney disease, and autoimmune and metabolic disorders."

"But such broader applications must be done with caution, as long-term effects of SDR42E1 on vitamin D balance remain to be fully understood," warned Hendi.
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Why Trump's leg swelling could be a warning sign for millions | ScienceDaily
In light of reports from the White House that President Donald J. Trump has been diagnosed with Chronic Venous Insufficiency (CVI), the American Heart Association is sharing important information on the condition and its association with cardiovascular risk factors, disease and increased risk of death.


						
According to the Association, the world's leading nonprofit organization focused on heart and brain health for all, chronic venous insufficiency (a form of chronic venous disease) is highly prevalent -- especially in older adults. The condition is often underrecognized and undertreated and there is a strong association between chronic venous insufficiency (CVI) and an increased risk for heart issues, specifically cardiovascular disease (CVD) and mortality independent of age, sex and existing cardiovascular risk factors and comorbidities. CVI is associated with the presence of established cardiovascular risk factors and disease, including age, obesity, smoking, sedentary lifestyle and clinically overt cardiovascular disease.

Advanced age is, in general, a significant risk factor for CVI. As people age, the valves in their leg veins, which are responsible for maintaining blood flow towards the heart, can weaken or become damaged. This makes it harder for blood to flow back efficiently, allowing backward flow of blood in the veins, leading to blood pooling in the legs and the development of CVI.

"Chronic Venous Insufficiency can significantly impact your quality of life, but early detection and treatment can make a substantial difference," said past volunteer chair of the American Heart Association's Vascular Health Advisory Committee and Scientific Council on Peripheral Vascular Disease Joshua A. Beckman, M.D., FAHA. "That is why it is vital for individuals to be aware of the signs and symptoms of CVI so they can seek timely medical evaluation and intervention." Dr. Beckman is the Executive Clinical Director of Cardiovascular Services and Chief of the Division of Vascular Medicine and a professor in the Department of Internal Medicine at UT Southwestern Medical Center in Dallas, where he holds the Gayle and Paul Stoffel Distinguished Chair in Cardiology. He also serves as an associate editor of Circulation, the leading scientific journal for cardiovascular medicine, and has been a dedicated American Heart Association volunteer since 2004.

Symptoms of chronic venous disease include edema (swelling), varicose veins, and skin changes commonly called 'venous eczema' or 'stasis dermatitis,' which appear as red, itchy, or scaly patches on the lower legs caused by poor blood flow.and ulcerations. The condition can result in pain, itch or bleeding in the impacted area, as well as aching, cramping, throbbing, leg fatigue, heaviness or restless legs.

White House Press Secretary Karoline Leavitt recently announced that President Donald Trump has been diagnosed with chronic venous insufficiency after experiencing mild swelling in his lower leg. The White House has also stated there was no evidence of deep vein thrombosis or arterial disease, and all laboratory results were within normal limits.

Deep vein thrombosis (DVT) and chronic venous insufficiency (CVI) are related but distinct conditions affecting the veins, usually in the legs. Deep vein thrombosis is a serious condition where a blood clot (thrombus) forms in a deep vein, typically in the legs or pelvis. A potentially life-threatening complication of DVT is pulmonary embolism (PE), where a piece of the blood clot breaks off and travels to the lungs, blocking blood flow.

Treatment for CVI includes compression therapy -- multilayer and short stretch bandaging, elastic garments, graded compression stockings and pneumatic pumps. The use of topical anti-inflammatory steroid medications as well as antibiotic and diuretic therapy may also be prescribed. Some patients may benefit from interventional endovascular therapies -- minimally invasive procedures typically involving inserting a catheter, a thin tube, through a small incision (often in the groin) and guiding it to the location of the blood clot using imaging techniques like X-rays or ultrasound to remove an obstruction.

CVI is diagnosed through duplex ultrasound, magnetic resonance veography (MRV) or computed tomography venography (CTV) of the veins to look for backwards flow, vein obstructions or compressive syndromes.

In the U.S. per the American Heart Association's 2025 Heart Disease and Stroke Statistics:
    	In 2022 (most recent data available), CVI was listed as the principal diagnosis in 5,805 hospital discharges and among all-listed diagnoses in 234,655 hospital discharges
    	Chronic Venous Insufficiency (CVI) was listed as the cause of death in 62 people in the U.S. in 2022.
    	CVI was listed among 'any mention mortality' in 977 deaths in 2022.
    	Pain is the most common symptom (29%) followed by swelling, heaviness, fatigue and cramping.
    	Spider veins are seen in 7%, and varicosities and skin changes are seen in 4% each. Stasis ulcer is present in 1% of all patients with CVI.
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The silent threat: How hearing loss and loneliness are fueling memory decline | ScienceDaily
Isolation, communication difficulties, reduced alertness -- hearing impairment or loss is a real challenge in daily life. Over time, it can also become a risk factor for cognitive decline. A team from the University of Geneva (UNIGE) analysed data from 33,000 older adults across Europe to examine the combined impact of hearing loss and loneliness on memory. They identified three distinct profiles based on the degree of social isolation and perceived loneliness. The findings show that hearing loss accelerates cognitive decline particularly among individuals who feel lonely, regardless of whether they are socially isolated. These results, published in Communications Psychology, support the case for early and preventive hearing care.


						
According to the World Health Organization (WHO), nearly 2.5 billion people will experience hearing loss or impairment by 2050. More than 25% of people over the age of 60 experience disabling hearing impairment. In addition to the social challenges it creates, this loss -- or reduction -- is linked to a significantly increased risk of cognitive decline in later life. That risk may be two to three times higher for those affected.

A joint team from the Lifespan Developmental Psychology Lab and the Cognitive Ageing Lab at the University of Geneva (UNIGE) set out to investigate whether the combination of hearing difficulties and feelings of loneliness -- whether objectively measured or subjectively perceived -- could be associated with accelerated memory decline in older age. ''This is a relatively new approach,'' explains Charikleia Lampraki, postdoctoral researcher in the Lifespan Lab at UNIGE's Faculty of Psychology and Educational Sciences and first author of the study. ''While some studies have suggested that this might be a promising avenue, very few research teams have actually explored it.''

33,000 people studied

To conduct their analyses, the researchers drew on data from the large-scale SHARE study (Survey of Health, Ageing and Retirement in Europe) -- a longitudinal survey launched in 2002 that examines the health and aging of Europeans aged 50 and over.

"We used data from twelve countries, including Switzerland, representing a sample of 33,000 people," explains Andreas Ihle, assistant professor at the Lifespan Lab and director of the study. Participants are surveyed every two years on various aspects of their daily lives -- such as activities, social connections, and perceptions -- and undergo tests on cognitive functions like episodic memory, using standardized exercises.

The UNIGE research team identified three distinct profiles related to the issue:
    	Individuals who are socially isolated and feel lonely
    	Individuals who are not socially isolated but still feel lonely
    	Individuals who are socially isolated but do not feel lonely

Isolation and deafness: an ''explosive'' cocktail

The scientists then examined whether these different profiles had different trajectories of cognitive decline, depending on the type of perceived isolation and the degree of hearing loss. ''We found that people who were not socially isolated but who felt lonely saw their cognitive decline accelerate when they were deaf,'' says Matthias Kliegel, a full professor in the Cognitive Ageing Laboratory in the UNIGE's Faculty of Psychology and Educational Sciences, and co-author of the study.

These findings support the importance of addressing both hearing loss and the social and emotional dimensions of individuals in efforts to prevent cognitive decline. This is particularly crucial for people who are not socially isolated but still feel lonely -- in such cases, simple hearing interventions, like using a hearing aid, may be enough to help them engage more fully in social life. "These individuals are already socially integrated, so it's a matter of removing a sensory barrier in order to reinforce their engagement and protect their cognitive health," concludes Charikleia Lampraki.
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Nature's longevity hack: How human eggs stay fresh for 50 years | ScienceDaily
Human eggs are some of the most patient cells in the body, lying dormant for decades until needed. A study published on July 16 in The EMBO Journal shows that the cells deliberately slow the activity of their internal waste disposal systems as they mature, most likely an evolutionary design which keeps metabolism low and damage at bay.


						
"By looking at more than a hundred freshly donated eggs, the largest dataset of its kind, we found a surprisingly minimalist strategy that helps the cells stay pristine for many years," says Dr. Elvan Boke, corresponding author of the study and Group Leader at the Centre for Genomic Regulation (CRG) in Barcelona.

Women are born with one to two million immature eggs, a stock that dwindles to a few hundred by menopause. Each egg must avoid wear-and-tear for up to five decades before it can support a pregnancy. The new study suggests how they manage it.

Protein recycling is essential housekeeping, and lysosomes and proteasomes are the cell's main waste disposal units. But every time these cellular components degrade proteins, they consume energy. This in turn can create reactive oxygen species (ROS), harmful molecules that can damage DNA and membranes. The team did not measure ROS directly, but hypothesise that by tapping the brakes on recycling, the egg keeps ROS production to a minimum while still doing enough housekeeping to survive.

The idea meshes with the group's previous work, published in 2022, which showed that human oocytes deliberately skip a fundamental metabolic reaction to curb ROS production. Taken together, the two studies suggest that human eggs power down in different ways to keep potential damage as low as possible for as long as possible.

The discovery was made possible by collecting over 100 eggs from 21 healthy donors aged 19-34 at Dexeus Mujer, a Barcelona fertility clinic, 70 of which were fertilization-ready eggs and 30 still-immature oocytes. Using fluorescent probes, they tracked lysosome, proteasome and mitochondrial activity in live cells. All three readouts were roughly 50 percent lower than in the eggs' own surrounding support cells and fell even further as the cells matured.

Live-imaging showed the eggs literally jettisoning lysosomes into the surrounding fluid during the last hours before ovulation. At the same time, mitochondria and proteasomes migrated to the cell's outer rim. "It's a type of spring cleaning we didn't know human eggs were capable of," says first author Dr. Gabriele Zaffagnini.




The research is the largest-scale study of healthy human eggs collected directly from women. Most laboratory research to date has relied on eggs that have been ripened artificially in a dish, yet such in-vitro-matured oocytes often behave abnormally and are linked to poorer IVF results.

The study could lead to new strategies to improve success rates for the millions of IVF cycles attempted worldwide each year. "Fertility patients are routinely advised to take random supplements to improve egg metabolism, but evidence for any benefit for pregnant outcomes is patchy," says Dr. Boke.

"By looking at freshly-donated eggs we've found evidence to suggest the opposite approach, maintaining the egg's naturally quiet metabolism, could be a better idea for preserving quality," she adds.

The team now plans to examine eggs from older donors and failed IVF cycles to see whether throttling the activity of cellular waste disposal units falters with age or disease.
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        One small qubit, one giant leap for quantum computing
        Aalto University physicists in Finland have set a new benchmark in quantum computing by achieving a record-breaking millisecond coherence in a transmon qubit -- nearly doubling prior limits. This development not only opens the door to far more powerful and stable quantum computations but also reduces the burden of error correction.

      

      
        A simple twist fooled AI--and revealed a dangerous flaw in medical ethics
        Even the most powerful AI models, including ChatGPT, can make surprisingly basic errors when navigating ethical medical decisions, a new study reveals. Researchers tweaked familiar ethical dilemmas and discovered that AI often defaulted to intuitive but incorrect responses--sometimes ignoring updated facts. The findings raise serious concerns about using AI for high-stakes health decisions and underscore the need for human oversight, especially when ethical nuance or emotional intelligence is invo...

      

      
        Concrete that lasts centuries and captures carbon? AI just made it possible
        Imagine concrete that not only survives wildfires and extreme weather, but heals itself and absorbs carbon from the air. Scientists at USC have created an AI model called Allegro-FM that simulates billions of atoms at once, helping design futuristic materials like carbon-neutral concrete. This tech could transform cities by reducing emissions, extending building lifespans, and mimicking the ancient durability of Roman concrete--all thanks to a massive leap in AI-driven atomic modeling.

      

      
        Astronomers capture giant planet forming 440 light-years from Earth
        Astronomers have likely witnessed a planet forming in real time, seen inside a spiral arm of the HD 135344B protoplanetary disc--exactly where theory predicted. The direct light detection is what sets this apart from previous hints of forming worlds.

      

      
        Aluminium-20 shatters nuclear norms with explosive triple-proton breakup
        Scientists have observed a brand-new and exotic atomic nucleus: aluminium-20. Unlike anything seen before, it decays through a stunning three-proton emission sequence, shedding light on nuclear behavior far beyond the limits of stability. This breakthrough, involving researchers from China and Germany, not only adds a new isotope to the nuclear chart but also hints at broken symmetry and unexpected quantum properties deep within matter.

      

      
        NASA's Roman telescope will catch 100,000 explosions -- and rewrite the Universe's story
        NASA's Roman Space Telescope is set to embark on a deep-sky survey that could capture nearly 100,000 cosmic explosions, shedding light on everything from dark energy to black hole physics. Its High-Latitude Time-Domain Survey will revisit the same region of the sky every five days for two years, catching transient phenomena like supernovae -- particularly type Ia, which are cosmic mileposts for tracking the universe's expansion. Roman's simulations suggest it could push the boundary of what we kno...

      

      
        Goodbye plastic? Scientists create new supermaterial that outperforms metals and glass
        Scientists at Rice University and the University of Houston have created a powerful new material by guiding bacteria to grow cellulose in aligned patterns, resulting in sheets with the strength of metals and the flexibility of plastic--without the pollution. Using a spinning bioreactor, they've turned Earth's purest biopolymer into a high-performance alternative to plastic, capable of carrying heat, integrating advanced nanomaterials, and transforming packaging, electronics, and even energy storag...

      

      
        A strange fossil at the edge of the solar system just shook up Planet Nine theories
        A tiny object far beyond Pluto, newly discovered by the Subaru Telescope, could reshape our understanding of the early Solar System. Named 2023 KQ14, this rare "sednoid" follows an unusual orbit that doesn't match its known cousins--hinting at ancient celestial upheavals, and possibly even challenging the existence of the elusive Planet Nine. With a stable path lasting over 4 billion years, this cosmic time capsule opens a new window into our system's chaotic youth.

      

      
        Mysterious object found dancing with Neptune
        Astronomers have discovered a bizarre object in the outer solar system, 2020 VN40, that dances to Neptune's gravitational beat in a never-before-seen rhythm. It's the first of its kind, orbiting the Sun once for every ten orbits of Neptune, and could reshape how we understand the movement and evolution of distant cosmic bodies.

      

      
        Astronomers just witnessed planets being born around a baby star 1300 light-years away
        Astronomers have, for the first time, observed the very beginning of planet formation around a star beyond our Solar System. Using the James Webb Space Telescope and ALMA, researchers detected hot minerals starting to solidify in the dusty disc surrounding a young star called HOPS-315, located 1300 light-years from Earth. These minerals mark the earliest seeds of planets, offering a stunning parallel to how Earth and the other planets in our Solar System likely formed. This breakthrough provides ...

      

      
        NASA's IXPE tracked a rare pulsar--and found an unexpected power source
        Astronomers studying a rare neutron star system have uncovered a surprising source of powerful X-rays. Using NASA s IXPE telescope and data from other observatories, an international team found that the radiation doesn't come from the star s surrounding disk of gas, as previously believed, but from a wild and turbulent pulsar wind. This fast-moving stream of particles and magnetic energy slams into the disk, producing the X-rays scientists detected.

      

      
        Cracking the carbene code: A 100x faster path to life-saving drugs
        Using a clever combo of iron and radical chemistry, scientists have unlocked a safer, faster way to create carbenes molecular powerhouses key to modern medicine and materials. It s 100x more efficient than previous methods.

      

      
        This tiny metal switches magnetism without magnets -- and could power the future of electronics
        Researchers at the University of Minnesota Twin Cities have made a promising breakthrough in memory technology by using a nickel-tungsten alloy called Ni4W. This material shows powerful magnetic control properties that can significantly reduce energy use in electronic devices. Unlike conventional materials, Ni4W allows for "field-free" switching--meaning it can flip magnetic states without external magnets--paving the way for faster, more efficient computer memory and logic devices. It's also cheap...

      

      
        Scientists twist DNA into self-building nanostructures that could transform technology
        Scientists have used DNA's self-assembling properties to engineer intricate moire superlattices at the nanometer scale--structures that twist and layer like never before. With clever molecular "blueprints," they've created customizable lattices featuring patterns such as honeycombs and squares, all with remarkable precision. These new architectures are more than just scientific art--they open doors to revolutionizing how we control light, sound, electrons, and even spin in next-gen materials.

      

      
        Lasers just unlocked a hidden side of gold, copper, and aluminum
        Scientists have cracked a century-old physics mystery by detecting magnetic signals in non-magnetic metals using only light and a revamped laser technique. Previously undetectable, these faint magnetic "whispers" are now measurable, revealing hidden patterns of electron behavior. The breakthrough could revolutionize how we explore magnetism in everyday materials--without bulky instruments or wires--and may open new doors for quantum computing, memory storage, and advanced electronics.
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One small qubit, one giant leap for quantum computing | ScienceDaily
On July 8, 2025, physicists from Aalto University in Finland published a transmon qubit coherence dramatically surpassing previous scientifically published records. The millisecond coherence measurement marks a quantum leap in computational technology, with the previous maximum echo coherence measurements approaching 0.6 milliseconds.


						
Longer qubit coherence allows for an extended window of time in which quantum computers can execute error-free operations, enabling more complex quantum computations and more quantum logic operations before errors occur. Not only does this allow for more calculations with noisy quantum computers, but it also decreases the resources needed for quantum error correction, which is a path to noiseless quantum computing.

"We have just measured an echo coherence time for a transmon qubit that landed at a millisecond at maximum with a median of half a millisecond," says Mikko Tuokkola, the PhD student who conducted and analyzed the measurements. The median reading is particularly significant, as it also surpasses current recorded readings.

The findings have been just published in the prestigious peer-reviewed journal Nature Communications.

The researchers report their approach as thoroughly as possible, with the aim of making it reproducible for research groups around the world.

Finland cements position at forefront of quantum

Tuokkala was supervised at Aalto University by postdoctoral researcher Dr. Yoshiki Sunada, who fabricated the chip and built the measurement setup.




"We have been able to reproducibly fabricate high-quality transmon qubits. The fact that this can be achieved in a cleanroom which is accessible for academic research is a testament to Finland's leading position in quantum science and technology," adds Sunada who is currently working in Stanford University, USA.

The work is a result of the Quantum Computing and Devices (QCD) research group which is a part of Aalto University's Department of Applied Physics, Academy of Finland Centre of Excellence in Quantum Technology (QTF), and the Finnish Quantum Flagship (FQF).

The qubit was fabricated by the QCD group at Aalto using high-quality superconducting film supplied by the Technical Research Centre of Finland (VTT). The success reflects the high quality of Micronova cleanrooms at OtaNano, Finland's national research infrastructure for micro-, nano-, and quantum technologies.

"This landmark achievement has strengthened Finland's standing as a global leader in the field, moving the needle forward on what can be made possible with the quantum computers of the future," says Professor of Quantum Technology Mikko Mottonen, who heads the QCD group.

Scaling up the quantum computers of the future requires advancements across several domains. Among them are noise reduction, qubit-count increases, and the qubit coherence time improvements at the center of the new observations from the QCD. The group just opened a senior staff member and two postdocs positions for achieving future breakthroughs faster.
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A simple twist fooled AI-and revealed a dangerous flaw in medical ethics | ScienceDaily
A study by investigators at the Icahn School of Medicine at Mount Sinai, in collaboration with colleagues from Rabin Medical Center in Israel and other collaborators, suggests that even the most advanced artificial intelligence (AI) models can make surprisingly simple mistakes when faced with complex medical ethics scenarios.


						
The findings, which raise important questions about how and when to rely on large language models (LLMs), such as ChatGPT, in health care settings, were reported in the July 22 online issue of NPJ Digital Medicine[10.1038/s41746-025-01792-y].

The research team was inspired by Daniel Kahneman's book "Thinking, Fast and Slow," which contrasts fast, intuitive reactions with slower, analytical reasoning. It has been observed that large language models (LLMs) falter when classic lateral-thinking puzzles receive subtle tweaks. Building on this insight, the study tested how well AI systems shift between these two modes when confronted with well-known ethical dilemmas that had been deliberately tweaked.

"AI can be very powerful and efficient, but our study showed that it may default to the most familiar or intuitive answer, even when that response overlooks critical details," says co-senior author Eyal Klang, MD, Chief of Generative AI in the Windreich Department of Artificial Intelligence and Human Health at the Icahn School of Medicine at Mount Sinai. "In everyday situations, that kind of thinking might go unnoticed. But in health care, where decisions often carry serious ethical and clinical implications, missing those nuances can have real consequences for patients."

To explore this tendency, the research team tested several commercially available LLMs using a combination of creative lateral thinking puzzles and slightly modified well-known medical ethics cases. In one example, they adapted the classic "Surgeon's Dilemma," a widely cited 1970s puzzle that highlights implicit gender bias. In the original version, a boy is injured in a car accident with his father and rushed to the hospital, where the surgeon exclaims, "I can't operate on this boy -- he's my son!" The twist is that the surgeon is his mother, though many people don't consider that possibility due to gender bias. In the researchers' modified version, they explicitly stated that the boy's father was the surgeon, removing the ambiguity. Even so, some AI models still responded that the surgeon must be the boy's mother. The error reveals how LLMs can cling to familiar patterns, even when contradicted by new information.

In another example to test whether LLMs rely on familiar patterns, the researchers drew from a classic ethical dilemma in which religious parents refuse a life-saving blood transfusion for their child. Even when the researchers altered the scenario to state that the parents had already consented, many models still recommended overriding a refusal that no longer existed.

"Our findings don't suggest that AI has no place in medical practice, but they do highlight the need for thoughtful human oversight, especially in situations that require ethical sensitivity, nuanced judgment, or emotional intelligence," says co-senior corresponding author Girish N. Nadkarni, MD, MPH, Chair of the Windreich Department of Artificial Intelligence and Human Health, Director of the Hasso Plattner Institute for Digital Health, Irene and Dr. Arthur M. Fishberg Professor of Medicine at the Icahn School of Medicine at Mount Sinai, and Chief AI Officer of the Mount Sinai Health System. "Naturally, these tools can be incredibly helpful, but they're not infallible. Physicians and patients alike should understand that AI is best used as a complement to enhance clinical expertise, not a substitute for it, particularly when navigating complex or high-stakes decisions. Ultimately, the goal is to build more reliable and ethically sound ways to integrate AI into patient care."

"Simple tweaks to familiar cases exposed blind spots that clinicians can't afford," says lead author Shelly Soffer, MD, a Fellow at the Institute of Hematology, Davidoff Cancer Center, Rabin Medical Center. "It underscores why human oversight must stay central when we deploy AI in patient care."




Next, the research team plans to expand their work by testing a wider range of clinical examples. They're also developing an "AI assurance lab" to systematically evaluate how well different models handle real-world medical complexity.

The paper is titled "Pitfalls of Large Language Models in Medical Ethics Reasoning."

The study's authors, as listed in the journal, are Shelly Soffer, MD; Vera Sorin, MD; Girish N. Nadkarni, MD, MPH; and Eyal Klang, MD.

About Mount Sinai's Windreich Department of AI and Human Health 

Led by Girish N. Nadkarni, MD, MPH -- an international authority on the safe, effective, and ethical use of AI in health care -- Mount Sinai's Windreich Department of AI and Human Health is the first of its kind at a U.S. medical school, pioneering transformative advancements at the intersection of artificial intelligence and human health.

The Department is committed to leveraging AI in a responsible, effective, ethical, and safe manner to transform research, clinical care, education, and operations. By bringing together world-class AI expertise, cutting-edge infrastructure, and unparalleled computational power, the department is advancing breakthroughs in multi-scale, multimodal data integration while streamlining pathways for rapid testing and translation into practice.




The Department benefits from dynamic collaborations across Mount Sinai, including with the Hasso Plattner Institute for Digital Health at Mount Sinai -- a partnership between the Hasso Plattner Institute for Digital Engineering in Potsdam, Germany, and the Mount Sinai Health System -- which complements its mission by advancing data-driven approaches to improve patient care and health outcomes.

At the heart of this innovation is the renowned Icahn School of Medicine at Mount Sinai, which serves as a central hub for learning and collaboration. This unique integration enables dynamic partnerships across institutes, academic departments, hospitals, and outpatient centers, driving progress in disease prevention, improving treatments for complex illnesses, and elevating quality of life on a global scale.

In 2024, the Department's innovative NutriScan AI application, developed by the Mount Sinai Health System Clinical Data Science team in partnership with Department faculty, earned Mount Sinai Health System the prestigious Hearst Health Prize. NutriScan is designed to facilitate faster identification and treatment of malnutrition in hospitalized patients. This machine learning tool improves malnutrition diagnosis rates and resource utilization, demonstrating the impactful application of AI in health care.

* Mount Sinai Health System member hospitals: The Mount Sinai Hospital; Mount Sinai Brooklyn; Mount Sinai Morningside; Mount Sinai Queens; Mount Sinai South Nassau; Mount Sinai West; and New York Eye and Ear Infirmary of Mount Sinai
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Concrete that lasts centuries and captures carbon? AI just made it possible | ScienceDaily
Imagine the concrete in our homes and bridges not only withstanding the ravages of time and natural disasters like the intense heat of wildfires, but actively self-healing or capturing carbon dioxide from the atmosphere.


						
Now, researchers at the USC Viterbi School of Engineering have developed a revolutionary AI model that can simulate the behavior of billions of atoms simultaneously, opening new possibilities for materials design and discovery at unprecedented scales.

The current state of the world's climate is a dire one. Brutal droughts, evaporating glaciers, and more disastrous hurricanes, rainstorms and wildfires devastate us each year. A major contributor to global warming is the constant emission of carbon dioxide into the atmosphere.

Aiichiro Nakano, a USC Viterbi professor of computer science, physics and astronomy, and quantitative and computational biology, was contemplating these issues after the January wildfires in Los Angeles. So, he reached out to longtime partner Ken-Ichi Nomura, a USC Viterbi professor of chemical engineering and materials science practice, with whom he's collaborated for over 20 years.

Discussing these issues together helped spark their new project: Allegro-FM, an artificial intelligence-driven simulation model. Allegro-FM has made a startling theoretical discovery: it is possible to recapture carbon dioxide emitted in the process of making concrete and place it back into the concrete that it helped produce.

"You can just put the CO2 inside the concrete, and then that makes a carbon-neutral concrete," Nakano said.

Nakano and Nomura, along with Priya Vashishta, a USC Viterbi professor of chemical engineering and materials science, and Rajiv Kalia, a USC professor of physics and astronomy, have been doing research on what they call "CO2 sequestration," or the process of recapturing carbon dioxide and storing it, a challenging process.




By simulating billions of atoms simultaneously, Allegro-FM can test different concrete chemistries virtually before expensive real-world experiments. This could accelerate the development of concrete that acts as a carbon sink rather than just a carbon source -- concrete production currently accounts for about 8% of global CO2 emissions.

The breakthrough lies in the model's scalability. While existing molecular simulation methods are limited to systems with thousands or millions of atoms, Allegro-FM demonstrated 97.5% efficiency when simulating over four billion atoms on the Aurora supercomputer at Argonne National Laboratory.

This represents computational capabilities roughly 1,000 times larger than conventional approaches.

The model also covers 89 chemical elements and can predict molecular behavior for applications ranging from cement chemistry to carbon storage.

"Concrete is also a very complex material. It consists of many elements and different phases and interfaces. So, traditionally, we didn't have a way to simulate phenomena involving concrete material. But now we can use this Allegro-FM to simulate mechanical properties [and] structural properties," Nomura said.

Concrete is a fire-resistant material, making it an ideal building choice in the wake of the January wildfires. But concrete production is also a huge emitter of carbon dioxide, a particularly concerning environmental problem in a city like Los Angeles. In their simulations, Allegro-FM has been shown to be carbon neutral, making it a better choice than other concrete.




This breakthrough doesn't only solve one problem. Modern concrete only lasts about 100 years on average, whereas ancient Roman concrete has lasted for over 2,000 years. But the recapture of CO2 can help this as well.

"If you put in the CO2, the so-called 'carbonate layer,' it becomes more robust," Nakano said.

In other words, Allegro-FM can simulate a carbon-neutral concrete that could also last much longer than the 100 years concrete typically lasts nowadays. Now it's just a matter of building it.

Behind the scenes

The professors led the development of Allegro-FM with an appreciation for how AI has been an accelerator of their complex work. Normally, to simulate the behavior of atoms, the professors would need a precise series of mathematical formulas -- or, as Nomura called them, "profound, deep quantum mechanics phenomena."

But the last two years have changed the way the two research.

"Now, because of this machine-learning AI breakthrough, instead of deriving all these quantum mechanics from scratch, researchers are taking [the] approach of generating a training set and then letting the machine learning model run," Nomura said. This makes the professors' process much faster as well as more efficient in its technology use.

Allegro-FM can accurately predict "interaction functions" between atoms -- in other words, how atoms react and interact with each other. Normally, these interaction functions would require lots of individual simulations.

But this new model changes that. Originally, there were different equations for individual elements within the periodic table, with several unique functions for these elements. With the help of AI and machine-learning, though, we can now potentially simulate these interaction functions with nearly the entire periodic table at the same time, without the requirement for separate formulas.

"The traditional approach is to simulate a certain set of materials. So, you can simulate, let's say, silica glass, but you cannot simulate [that] with, let's say, a drug molecule," Nomura said.

This new system is also a lot more efficient on the technology side, with AI models making lots of precise calculations that used to be done by a large supercomputer, simplifying tasks and freeing up that supercomputer's resources for more advanced research.

"[The AI can] achieve quantum mechanical accuracy with much, much smaller computing resources," Nakano said.

Nomura and Nakano say their work is far from over.

"We will certainly continue this concrete study research, making more complex geometries and surfaces," Nomura said.

This research was published recently in The Journal of Physical Chemistry Letters and was featured as the journal's cover image.
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Astronomers capture giant planet forming 440 light-years from Earth | ScienceDaily
Astronomers may have caught a still-forming planet in action, carving out an intricate pattern in the gas and dust that surrounds its young host star. Using ESO's Very Large Telescope (VLT), they observed a planetary disc with prominent spiral arms, finding clear signs of a planet nestled in its inner regions. This is the first time astronomers have detected a planet candidate embedded inside a disc spiral.


						
"We will never witness the formation of Earth, but here, around a young star 440 light-years away, we may be watching a planet come into existence in real time," says Francesco Maio, a doctoral researcher at the University of Florence, Italy, and lead author of this study, published on July 21 in Astronomy & Astrophysics.

The potential planet-in-the-making was detected around the star HD 135344B, within a disc of gas and dust around it called a protoplanetary disc. The budding planet is estimated to be twice the size of Jupiter and as far from its host star as Neptune is from the Sun. It has been observed shaping its surroundings within the protoplanetary disc as it grows into a fully formed planet.

Protoplanetary discs have been observed around other young stars, and they often display intricate patterns, such as rings, gaps or spirals. Astronomers have long predicted that these structures are caused by baby planets, which sweep up material as they orbit around their parent star. But, until now, they had not caught one of these planetary sculptors in the act.

In the case of HD 135344B's disc, swirling spiral arms had previously been detected by another team of astronomers using SPHERE (Spectro-Polarimetric High-contrast Exoplanet REsearch), an instrument on ESO's VLT. However, none of the previous observations of this system found proof of a planet forming within the disc.

Now, with observations from the new VLT's Enhanced Resolution Imager and Spectrograph (ERIS) instrument, the researchers say they may have found their prime suspect. The team spotted the planet candidate right at the base of one of the disc's spiral arms, exactly where theory had predicted they might find the planet responsible for carving such a pattern.

"What makes this detection potentially a turning point is that, unlike many previous observations, we are able to directly detect the signal of the protoplanet, which is still highly embedded in the disc," says Maio, who is based at the Arcetri Astrophysical Observatory, a center of Italy's National Institute for Astrophysics (INAF). "This gives us a much higher level of confidence in the planet's existence, as we're observing the planet's own light."

A star's companion is born




A different team of astronomers have also recently used the ERIS instrument to observe another star, V960 Mon, one that is still in the very early stages of its life. In a study published on 18 July in The Astrophysical Journal Letters, the team report that they have found a companion object to this young star. The exact nature of this object remains a mystery.

The new study, led by Anuroop Dasgupta, a doctoral researcher at ESO and at the Diego Portales University in Chile, follows up observations of V960 Mon made a couple of years ago. Those observations, made with both SPHERE and the Atacama Large Millimeter/submillimeter Array (ALMA), revealed that the material orbiting V960 Mon is shaped into a series of intricate spiral arms. They also showed that the material is fragmenting, in a process known as 'gravitational instability', when large clumps of the material around a star contract and collapse, each with the potential to form a planet or a larger object.

"That work revealed unstable material but left open the question of what happens next. With ERIS, we set out to find any compact, luminous fragments signalling the presence of a companion in the disc -- and we did," says Dasgupta. The team found a potential companion object very near to one of the spiral arms observed with SPHERE and ALMA. The team say that this object could either be a planet in formation, or a 'brown dwarf' -- an object bigger than a planet that didn't gain enough mass to shine as a star.

If confirmed, this companion object may be the first clear detection of a planet or brown dwarf forming by gravitational instability.

More information

This research highlighted in the first part of this release was presented in the paper "Unveiling a protoplanet candidate embedded in the HD 135344B disk with VLT/ERIS" to appear in Astronomy & Astrophysics. The second part of the release highlights the study "VLT/ERIS observations of the V960 Mon system: a dust-embedded substellar object formed by gravitational instability?" published in The Astrophysical Journal Letters.

The team who conducted the first study (on HD 135344B) is composed of F. Maio (University of Firenze, Italy, and INAF-Osservatorio Astrofisico Arcetri, Firenze, Italy [OAA]), D. Fedele (OAA), V. Roccatagliata (University of Bologna, Italy [UBologna] and OAA), S. Facchini (University of Milan, Italy [UNIMI]), G. Lodato (UNIMI), S. Desidera (INAF-Osservatorio Astronomico di Padova, Italy [OAP]), A. Garufi (INAF -- Istituto di Radioastronomia, Bologna, Italy [INAP-Bologna], and Max-Planck-Institut fur Astronomie, Heidelberg, Germany [MPA]), D. Mesa (OAP), A. Ruzza (UNIMI), C. Toci (European Southern Observatory [ESO], Garching bei Munchen, Germany, and OAA), L. Testi (OAA, and UBologna), A. Zurlo (Diego Portales University [UDP], Santiago, Chile, and Millennium Nucleus on Young Exoplanets and their Moons [YEMS], Santiago, Chile), and G. Rosotti (UNIMI).

The team behind the second study (on V960 Mon) is primarily composed of members of the Millennium Nucleus on Young Exoplanets and their Moons (YEMS), a collaborative research initiative based in Chile. Core YEMS contributors include A. Dasgupta (ESO, Santiago, Chile, UDP, and YEMS), A. Zurlo (UDP and YEMS), P. Weber (University of Santiago [Usach], Chile, and YEMS, and Center for Interdisciplinary Research in Astrophysics and Space Exploration [CIRAS], Santiago, Chile), F. Maio (OAA, and University of Firenze, Italy), Lucas A. Cieza (UDP and YEMS), D. Fedele (OAA), A. Garufi (INAF Bologna and MPA), J. Miley (Usach, YEMS, and CIRAS), P. Pathak (Indian Institute of Technology, Kanpur, India), S. Perez (Usach and YEMS, and CIRAS), and V. Roccatagliata (UBologna and OAA).
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Aluminium-20 shatters nuclear norms with explosive triple-proton breakup | ScienceDaily
Radioactive decay is a fundamental process in nature by which an unstable atomic nucleus loses energy by radiation. Studying nuclear decay modes is crucial for understanding properties of atomic nuclei. In particular, exotic decay modes like proton emission provide essential spectroscopic tools for probing the structure of nuclei far from the valley of stability -- the region containing stable nuclei on the nuclear chart.


						
In a study published in Physical Review Letters on July 10, physicists from the Institute of Modern Physics (IMP) of the Chinese Academy of Sciences (CAS) and their collaborators have reported the first observation and spectroscopy of aluminium-20, a previously unknown and unstable isotope that decays via the rare process of three-proton emission.

"Aluminium-20 is the lightest aluminium isotope that has been discovered so far. Located beyond the proton drip line, it has seven fewer neutrons than the stable aluminum isotope," said Associate Prof. Xiaodong Xu from IMP, first author of the study.

Using an in-flight decay technique at the Fragment Separator of the GSI Helmholtz Centre for Heavy Ion Research in Darmstadt, Germany, the researchers measured angular correlations of aluminium-20's decay products and discovered the previously unknown nucleus aluminium-20.

Through detailed analysis of angular correlations, the researchers found that the aluminium-20 ground state first decays by emitting one proton to the intermediate ground state of magnesium-19, followed by subsequent decay of magnesium-19 ground state via simultaneous two-proton emission. Aluminium-20 is the first observed three-proton emitter where its one-proton decay daughter nucleus is a two-proton radioactive nucleus.

The researchers also found that the decay energy of the aluminium-20 ground state is significantly smaller than the predictions inferred from the isospin symmetry, indicating a possible isospin symmetry breaking in aluminium-20 and its mirror partner neon-20.

This finding is supported by state-of-the-art theoretical calculations that predict that the spin-parity of the aluminium-20 ground state differs from the spin-parity of the neon-20 ground state.




"This study advances our understanding of the proton-emission phenomena, and provides insights into the structure and decay of nuclei beyond the proton drip line," said Xu.

To date, scientists have discovered over 3,300 nuclides, yet fewer than 300 are stable and exist naturally. The remainder are unstable nuclides that undergo radioactive decay. Common decay modes, such as a decay, b- decay, b+ decay, electron capture, g radiation, and fission, were discovered by the mid-20th century.

Over the past several decades, owing to the tremendous development in nuclear physics experimental facilities and detection technologies, scientists discovered several exotic decay modes in the study of nuclei far from the stability, particularly in neutron-deficient nuclei.

In the 1970s, scientists discovered single-proton radioactivity, where nuclei decay by emitting a proton. After entering the 21st century, two-proton radioactivity was found in the decays of some extremely neutron-deficient nuclei. In recent years, even rarer decay phenomena such as three-, four-, and five-proton emission were observed.

This collaborative effort included contributions from IMP, GSI, Fudan University, and more than a dozen other institutions.

This work was supported by the National Key R&D Program of China, the CAS President's International Fellowship Initiative, and the National Natural Science Foundation of China, among others.
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NASA's Roman telescope will catch 100,000 explosions - and rewrite the Universe's story | ScienceDaily
Scientists predict one of the major surveys by NASA's upcoming Nancy Grace Roman Space Telescope may reveal around 100,000 celestial blasts, ranging from exploding stars to feeding black holes. Roman may even find evidence of some of the universe's first stars, which are thought to completely self-destruct without leaving any remnant behind.


						
Cosmic explosions offer clues to some of the biggest mysteries of the universe. One is the nature of dark energy, the mysterious pressure thought to be accelerating the universe's expansion.

"Whether you want to explore dark energy, dying stars, galactic powerhouses, or probably even entirely new things we've never seen before, this survey will be a gold mine," said Benjamin Rose, an assistant professor at Baylor University in Waco, Texas, who led a study about the results. The paper is published in The Astrophysical Journal.

Called the High-Latitude Time-Domain Survey, this observation program will scan the same large region of the cosmos every five days for two years. Scientists will stitch these observations together to create movies that uncover all sorts of cosmic fireworks.

Chief among them are exploding stars. The survey is largely geared toward finding a special class of supernova called type Ia. These stellar cataclysms allow scientists to measure cosmic distances and trace the universe's expansion because they peak at about the same intrinsic brightness. Figuring out how fast the universe has ballooned during different cosmic epochs offers clues to dark energy.

In the new study, scientists simulated Roman's entire High-Latitude Time-Domain Survey. The results suggest Roman could see around 27,000 type Ia supernovae -- about 10 times more than all previous surveys combined.

Beyond dramatically increasing our total sample of these supernovae, Roman will push the boundaries of how far back in time we can see them. While most of those detected so far occurred within approximately the last 8 billion years, Roman is expected to see vast numbers of them earlier in the universe's history, including more than a thousand that exploded more than 10 billion years ago and potentially dozens from as far back as 11.5 billion years. That means Roman will almost certainly set a new record for the farthest type Ia supernova while profoundly expanding our view of the early universe and filling in a critical gap in our understanding of how the cosmos has evolved over time.




"Filling these data gaps could also fill in gaps in our understanding of dark energy," Rose said. "Evidence is mounting that dark energy has changed over time, and Roman will help us understand that change by exploring cosmic history in ways other telescopes can't."

But type Ia supernovae will be hidden among a much bigger sample of exploding stars Roman will see once it begins science operations in 2027. The team estimates Roman will also spot about 60,000 core-collapse supernovae, which occur when a massive star runs out of fuel and collapses under its own weight.

That's different from type Ia supernovae, which originate from binary star systems that contain at least one white dwarf -- the small, hot core remnant of a Sun-like star -- siphoning material from a companion star. Core-collapse supernovae aren't as useful for dark energy studies as type Ias are, but their signals look similar from halfway across the cosmos.

"By seeing the way an object's light changes over time and splitting it into spectra -- individual colors with patterns that reveal information about the object that emitted the light -- we can distinguish between all the different types of flashes Roman will see," said Rebekah Hounsell, an assistant research scientist at the University of Maryland-Baltimore County working at NASA's Goddard Space Flight Center in Greenbelt, Maryland and a co-author of the study.

"With the dataset we've created, scientists can train machine-learning algorithms to distinguish between different types of objects and sift through Roman's downpour of data to find them," Hounsell added. "While searching for type Ia supernovae, Roman is going to collect a lot of cosmic 'bycatch' -- other phenomena that aren't useful to some scientists, but will be invaluable to others."

Hidden Gems

Thanks to Roman's large, deep view of space, scientists say the survey should also unearth extremely rare and elusive phenomena, including even scarcer stellar explosions and disintegrating stars.




Upon close approach to a black hole, intense gravity can shred a star in a so-called tidal disruption event. The stellar crumbs heat up as they swirl around the black hole, creating a glow astronomers can see from across vast stretches of space-time. Scientists think Roman's survey will unveil 40 tidal disruption events, offering a chance to learn more about black hole physics.

The team also estimates Roman will find about 90 superluminous supernovae, which can be 100 times brighter than a typical supernova. They pack a punch, but scientists aren't completely sure why. Finding more of them will help astronomers weigh different theories.

Even rarer and more powerful, Roman could also detect several kilonovae. These blasts occur when two neutron stars -- extremely dense cores leftover from stars that exploded as supernovae -- collide. To date, there has been only one definitive kilonova detection. The team estimates Roman could spot five more.

That would help astronomers learn much more about these mysterious events, potentially including their fate. As of now, scientists are unsure whether kilonovae result in a single neutron star, a black hole, or something else entirely.

Roman may even spot the detonations of some of the first stars that formed in the universe. These nuclear furnaces were giants, up to hundreds of times more massive than our Sun, and unsullied by heavy elements that hadn't yet formed.

They were so massive that scientists think they exploded differently than modern massive stars do. Instead of reaching the point where a heavy star today would collapse, intense gamma rays inside the first stars may have turned into matter-antimatter pairs (electrons and positrons). That would drain the pressure holding the stars up until they collapsed, self-destructing in explosions so powerful they're thought to leave nothing behind.

So far, astronomers have found about half a dozen candidates of these "pair-instability" supernovae, but none have been confirmed.

"I think Roman will make the first confirmed detection of a pair-instability supernova," Rose said -- in fact the study suggests Roman will find more than 10. "They're incredibly far away and very rare, so you need a telescope that can survey a lot of the sky at a deep exposure level in near-infrared light, and that's Roman."

A future rendition of the simulation could include even more types of cosmic flashes, such as variable stars and active galaxies. Other telescopes may follow up on the rare phenomena and objects Roman discovers to view them in different wavelengths of light to study them in more detail.

"Roman's going to find a whole bunch of weird and wonderful things out in space, including some we haven't even thought of yet," Hounsell said. "We're definitely expecting the unexpected."
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Goodbye plastic? Scientists create new supermaterial that outperforms metals and glass | ScienceDaily
Scientists at Rice University and University of Houston have developed an innovative, scalable approach to engineer bacterial cellulose into high-strength, multifunctional materials. The study, published in Nature Communications, introduces a dynamic biosynthesis technique that aligns bacterial cellulose fibers in real-time, resulting in robust biopolymer sheets with exceptional mechanical properties.


						
Plastic pollution persists because traditional synthetic polymers degrade into microplastics, releasing harmful chemicals like bisphenol A (BPA), phthalates and carcinogens. Seeking sustainable alternatives, the research team led by Muhammad Maksud Rahman, assistant professor of mechanical and aerospace engineering at the University of Houston and adjunct assistant professor of materials science and nanoengineering at Rice, leveraged bacterial cellulose -- one of Earth's most abundant and pure biopolymers -- as a biodegradable alternative.

"Our approach involved developing a rotational bioreactor that directs the movement of cellulose-producing bacteria, aligning their motion during growth," said M.A.S.R. Saadi, the study's first author and a doctoral student in material science and nanoengineering at Rice. "This alignment significantly enhances the mechanical properties of microbial cellulose, creating a material as strong as some metals and glasses yet flexible, foldable, transparent and environment friendly."

Bacterial cellulose fibers usually form randomly, which limits their mechanical strength and functionality. By harnessing controlled fluid dynamics within their novel bioreactor, the researchers achieved in situ alignment of cellulose nanofibrils, creating sheets with tensile strength reaching up to 436 megapascals.

Moreover, incorporating boron nitride nanosheets during synthesis resulted in a hybrid material with even greater strength -- around 553 megapascals -- and improved thermal properties, demonstrating a heat dissipation rate three times faster than control samples.

"This dynamic biosynthesis approach enables the creation of stronger materials with greater functionality," Saadi said. "The method allows for the easy integration of various nanoscale additives directly into the bacterial cellulose, making it possible to customize material properties for specific applications."

Shyam Bhakta, a postdoctoral fellow in the Department of BioSciences at Rice, played an important role in advancing the biological aspects of the study. Other Rice collaborators included Pulickel Ajayan, the Benjamin M. and Mary Greenwood Anderson Professor of Materials Science and NanoEngineering; Matthew Bennett, professor of biosciences; and Matteo Pasquali, the A.J. Hartsook Professor of Chemical and Biomolecular Engineering.




"The synthesis process is essentially like training a disciplined bacterial cohort," Saadi explained. "Instead of having the bacteria move randomly, we instruct them to move in a specific direction, thus precisely aligning their cellulose production. This disciplined motion and the versatility of the biosynthesis technique allows us to simultaneously engineer both alignment and multifunctionality."

The scalable, single-step process holds significant promise for numerous industrial applications, including structural materials, thermal management solutions, packaging, textiles, green electronics and energy storage systems.

"This work is a great example of interdisciplinary research at the intersection of materials science, biology and nanoengineering," Rahman added. "We envision these strong, multifunctional and eco-friendly bacterial cellulose sheets becoming ubiquitous, replacing plastics in various industries and helping mitigate environmental damage."

The research was supported by the National Science Foundation (2234567), the U.S. Endowment for Forestry and Communities (23-JV[?]11111129-042) and the Welch Foundation (C-1668). The content herein is solely the responsibility of the authors and does not necessarily represent the official views of the funding organizations and institutions.
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A strange fossil at the edge of the solar system just shook up Planet Nine theories | ScienceDaily
Subaru Telescope has made an exciting discovery: a small body beyond Pluto, with implications for the formation, evolution, and current structure of the outer Solar System.


						
The object was found as part of the survey project FOSSIL (Formation of the Outer Solar System: An Icy Legacy), which takes advantage of the Subaru Telescope's wide field of view. The object was discovered through observations taken in March, May, and August 2023 using the Subaru Telescope. The object is currently designated 2023 KQ14; a more classical name will be assigned later by the International Astronomical Union. After that, follow-up observations in July 2024 with the Canada-France-Hawaii Telescope and a search for unrecognized sightings of the object in old data from other observatories allowed astronomers to track the object's orbit over 19 years. Due to its peculiar distant orbit, 2023 KQ14 has been classified as a "sednoid," making it only the fourth known example of this rare type of object.

Numerical simulations conducted by the FOSSIL team, some of which used the PC cluster operated by the National Astronomical Observatory of Japan, indicate that 2023 KQ14 has maintained a stable orbit for at least 4.5 billion years. Although its current orbit differs from those of the other sednoids, the simulations suggest that their orbits were remarkably similar around 4.2 billion years ago.

The fact that 2023 KQ14 now follows an orbit different from the other sednoids indicates that the outer Solar System is more diverse and complex than previously thought. This discovery also places new constraints on the hypothetical Planet Nine. If Planet Nine exists, its orbit must lie farther out than typically predicted.

Dr. Yukun Huang of the National Astronomical Observatory of Japan who conducted simulations of the orbit comments, "The fact that 2023 KQ14's current orbit does not align with those of the other three sednoids lowers the likelihood of the Planet Nine hypothesis. It is possible that a planet once existed in the Solar System but was later ejected, causing the unusual orbits we see today."

Regarding the significance of this discovery, Dr. Fumi Yoshida states, "2023 KQ14 was found in a region far away where Neptune's gravity has little influence. The presence of objects with elongated orbits and large perihelion distances in this area implies that something extraordinary occurred during the ancient era when 2023 KQ14 formed. Understanding the orbital evolution and physical properties of these unique, distant objects is crucial for comprehending the full history of the Solar System. At present, the Subaru Telescope is among the few telescopes on Earth capable of making such discoveries. I would be happy if the FOSSIL team could make many more discoveries like this one and help draw a complete picture of the history of the Solar System."
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Mysterious object found dancing with Neptune | ScienceDaily
A team of astronomers led by the Center for Astrophysics | Harvard & Smithsonian has discovered a rare object far beyond Neptune, from a class known as trans-Neptunian objects, that is moving in rhythm with the giant planet. This object, called 2020 VN40, is the first confirmed body that orbits the sun once for every ten orbits Neptune completes.


						
This discovery helps scientists understand how objects in the outer solar system behave and how they got there. It supports the idea that many distant objects are temporarily "caught" in Neptune's gravity as they drift through space.

"This is a big step in understanding the outer solar system," said Rosemary Pike, lead researcher from the Center for Astrophysics | Harvard & Smithsonian. "It shows that even very distant regions influenced by Neptune can contain objects, and it gives us new clues about how the solar system evolved."

The finding was published this month in The Planetary Science Journal, a publication of the American Astronomical Society.

The discovery was made by the Large inclination Distant Objects (LiDO) survey, which searched for unusual objects in the outer solar system. This survey used the Canada-France-Hawaii Telescope for the main survey operations, and Gemini Observatory and Magellan Baade for additional observations.

The survey was designed to search for bodies with orbits that extend far above and below the plane of the Earth's orbit around the sun, part of the outer solar system that hasn't been well-studied.

"It has been fascinating to learn how many small bodies in the solar system exist on these very large, very tilted orbits," said Dr. Samantha Lawler (University of Regina), a core member of the LiDO team. The object's average distance is about 140 times farther from the sun than Earth and follows a very tilted path around the solar system.




What makes 2020 VN40 even more interesting is how it moves compared to Neptune. Most objects with a simple ratio of the duration of their orbit compared to the duration of Neptune's orbit always come closest to the sun when Neptune is far away. In contrast, 2020 VN40 comes closest to the sun when Neptune is very close by, if you look at their positions from above the solar system. The tilt of 2020 VN40's orbit means that the objects are not actually close, because 2020 VN40 is actually far below the solar system- they only appear close when flattened onto a map. All other known resonant trans-Neptunian objects orbit such that they avoid this alignment at their closest approach to the sun, even in the flattened view.

"This new motion is like finding a hidden rhythm in a song we thought we knew," said Ruth Murray-Clay (University of California Santa Cruz), co-author of the study. "It could change how we think about the way distant objects move."

These findings suggest that highly tilted orbits can lead to new and unexpected types of motion. The LiDO survey has already found over 140 distant objects, and more discoveries are expected from future surveys. With telescopes like the Vera C. Rubin Observatory, scientists hope to find many more objects like 2020 VN40.

"This is just the beginning," said Kathryn Volk of the Planetary Science Institute. "We're opening a new window into the solar system's past."
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Astronomers just witnessed planets being born around a baby star 1300 light-years away | ScienceDaily
International researchers have, for the first time, pinpointed the moment when planets began to form around a star beyond the Sun. Using the ALMA telescope, in which the European Southern Observatory (ESO) is a partner, and the James Webb Space Telescope, they have observed the creation of the first specks of planet-forming material -- hot minerals just beginning to solidify. This finding marks the first time a planetary system has been identified at such an early stage in its formation and opens a window to the past of our own Solar System.


						
"For the first time, we have identified the earliest moment when planet formation is initiated around a star other than our Sun," says Melissa McClure, a professor at Leiden University in the Netherlands and lead author of the new study, published on July 16 in Nature.

Co-author Merel van 't Hoff, a professor at Purdue University, USA, compares their findings to "a picture of the baby Solar System," saying that "we're seeing a system that looks like what our Solar System looked like when it was just beginning to form."

This newborn planetary system is emerging around HOPS-315, a 'proto' or baby star that sits some 1300 light-years away from us and is an analogue of the nascent Sun. Around such baby stars, astronomers often see discs of gas and dust known as 'protoplanetary discs', which are the birthplaces of new planets. While astronomers have previously seen young discs that contain newborn, massive, Jupiter-like planets, McClure says, "we've always known that the first solid parts of planets, or 'planetesimals', must form further back in time, at earlier stages."

In our Solar System, the very first solid material to condense near Earth's present location around the Sun is found trapped within ancient meteorites. Astronomers age-date these primordial rocks to determine when the clock started on our Solar System's formation. Such meteorites are packed full of crystalline minerals that contain silicon monoxide (SiO) and can condense at the extremely high temperatures present in young planetary discs. Over time, these newly condensed solids bind together, sowing the seeds for planet formation as they gain both size and mass. The first kilometer-sized planetesimals in the Solar System, which grew to become planets such as Earth or Jupiter's core, formed just after the condensation of these crystalline minerals.

With their new discovery, astronomers have found evidence of these hot minerals beginning to condense in the disc around HOPS-315. Their results show that SiO is present around the baby star in its gaseous state, as well as within these crystalline minerals, suggesting it is only just beginning to solidify. "This process has never been seen before in a protoplanetary disc -- or anywhere outside our Solar System," says co-author Edwin Bergin, a professor at the University of Michigan, USA.

These minerals were first identified using the James Webb Space Telescope, a joint project of the US, European and Canadian space agencies. To find out where exactly the signals were coming from, the team observed the system with ALMA, the Atacama Large Millimeter/submillimeter Array, which is operated by ESO together with international partners in Chile's Atacama Desert.




With these data, the team determined that the chemical signals were coming from a small region of the disc around the star equivalent to the orbit of the asteroid belt around the Sun. "We're really seeing these minerals at the same location in this extrasolar system as where we see them in asteroids in the Solar System," says co-author Logan Francis, a postdoctoral researcher at Leiden University.

Because of this, the disc of HOPS-315 provides a wonderful analogue for studying our own cosmic history. As van 't Hoff says, "this system is one of the best that we know to actually probe some of the processes that happened in our Solar System." It also provides astronomers with a new opportunity to study early planet formation, by standing in as a substitute for newborn solar systems across the galaxy.

ESO astronomer and European ALMA Program Manager Elizabeth Humphreys, who did not take part in the study, says: "I was really impressed by this study, which reveals a very early stage of planet formation. It suggests that HOPS-315 can be used to understand how our own Solar System formed. This result highlights the combined strength of JWST and ALMA for exploring protoplanetary discs."

The team is composed of M. K. McClure (Leiden Observatory, Leiden University, The Netherlands [Leiden]), M. van 't Hoff (Department of Astronomy, The University of Michigan, Michigan, USA [Michigan] and Purdue University, Department of Physics and Astronomy, Indiana, USA), L. Francis (Leiden), Edwin Bergin (Michigan), W.R. M. Rocha (Leiden), J. A. Sturm (Leiden), D. Harsono (Institute of Astronomy, Department of Physics, National Tsing Hua University, Taiwan), E. F. van Dishoeck (Leiden), J. H. Black (Chalmers University of Technology, Department of Space, Earth and Environment, Onsala Space Observatory, Sweden), J. A. Noble (Physique des Interactions Ioniques et Moleculaires, CNRS, Aix Marseille Universite, France), D. Qasim (Southwest Research Institute, Texas, USA), E. Dartois (Institut des Sciences Moleculaires d'Orsay, CNRS, Universite Paris-Saclay, France.)
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NASA's IXPE tracked a rare pulsar-and found an unexpected power source | ScienceDaily
An international team of astronomers has uncovered new evidence to explain how pulsing remnants of exploded stars interact with surrounding matter deep in the cosmos, using observations from NASA's IXPE (Imaging X-ray Polarimetry Explorer) and other telescopes.


						
Scientists based in the U.S., Italy, and Spain, set their sights on a mysterious cosmic duo called PSR J1023+0038, or J1023 for short. The J1023 system is comprised of a rapidly rotating neutron star feeding off of its low-mass companion star, which has created an accretion disk around the neutron star. This neutron star is also a pulsar, emitting powerful twin beams of light from its opposing magnetic poles as it rotates, spinning like a lighthouse beacon.

The J1023 system is rare and valuable to study because the pulsar transitions clearly between its active state, in which it feeds off its companion star, and a more dormant state, when it emits detectable pulsations as radio waves. This makes it a "transitional millisecond pulsar."

"Transitional millisecond pulsars are cosmic laboratories, helping us understand how neutron stars evolve in binary systems," said researcher Maria Cristina Baglio of the Italian National Institute of Astrophysics (INAF) Brera Observatory in Merate, Italy, and lead author of a paper in The Astrophysical Journal Letters illustrating the new findings.

The big question for scientists about this pulsar system was: Where do the X-rays originate? The answer would inform broader theories about particle acceleration, accretion physics, and the environments surrounding neutron stars across the universe.

The source surprised them: The X-rays came from the pulsar wind, a chaotic stew of gases, shock waves, magnetic fields, and particles accelerated near the speed of light, that hits the accretion disk.

To determine this, astronomers needed to measure the angle of polarization in both X-ray and optical light. Polarization is a measure of how organized light waves are. They looked at X-ray polarization with IXPE, the only telescope capable of making this measurement in space, and comparing it with optical polarization from the European Southern Observatory's Very Large Telescope in Chile. IXPE launched in Dec. 2021 and has made many observations of pulsars, but J1023 was the first system of its kind that it explored.




NASA's NICER (Neutron star Interior Composition Explorer) and Neil Gehrels Swift Observatory provided valuable observations of the system in high-energy light. Other telescopes contributing data included the Karl G. Jansky Very Large Array in Magdalena, New Mexico.

The result: scientists found the same angle of polarization across the different wavelengths.

"That finding is compelling evidence that a single, coherent physical mechanism underpins the light we observe," said Francesco Coti Zelati of the Institute of Space Sciences in Barcelona, Spain, co-lead author of the findings.

This interpretation challenges the conventional wisdom about neutron star emissions of radiation in binary systems, the researchers said. Previous models had indicated that the X-rays come from the accretion disk, but this new study shows they originate with the pulsar wind.

"IXPE has observed many isolated pulsars and found that the pulsar wind powers the X-rays," said NASA Marshall astrophysicist Philip Kaaret, principal investigator for IXPE at NASA's Marshall Space Flight Center in Huntsville, Alabama. "These new observations show that the pulsar wind powers most of the energy output of the system."

Astronomers continue to study transitional millisecond pulsars, assessing how observed physical mechanisms compare with those of other pulsars and pulsar wind nebulae. Insights from these observations could help refine theoretical models describing how pulsar winds generate radiation - and bring researchers one step closer, Baglio and Coti Zelati agreed, to fully understanding the physical mechanisms at work in these extraordinary cosmic systems.

More about IXPE

IXPE, which continues to provide unprecedented data enabling groundbreaking discoveries about celestial objects across the universe, is a joint NASA and Italian Space Agency mission with partners and science collaborators in 12 countries. IXPE is led by NASA's Marshall Space Flight Center in Huntsville, Alabama. BAE Systems, Inc., headquartered in Falls Church, Virginia, manages spacecraft operations together with the University of Colorado's Laboratory for Atmospheric and Space Physics in Boulder.
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Cracking the carbene code: A 100x faster path to life-saving drugs | ScienceDaily
Chemists have developed a novel way to generate a variety of highly useful chemical building blocks by harnessing metal carbenes, suggests new research.


						
Typically used in chemical reactions essential for drug synthesis and materials development, carbenes are short-lived, highly reactive carbon atoms. In the lab, this can make carbenes especially tricky to create, as methods to form them are limited and often hazardous.

Now, for the first time, an approach discovered by researchers at The Ohio State University has made producing these metal carbenes much easier, said David Nagib, co-author of the study, a distinguished professor in arts and sciences and a professor of chemistry and biochemistry at The Ohio State University,

"Our goal all along was to determine if we could come up with new methods of accessing carbenes that others hadn't found before," he said. "Because if you could harness them in a milder catalytic way, you could reach new reactivity, which is essentially what we did."

Researchers came upon this carbene-crafting method by using iron as a metal catalyst and then combining it with chlorine-based molecules that easily generate free radicals. Together, these ingredients worked to form the carbene of their choice, including many that had never been made before. Then, to create a chemical reaction, these carbenes quickly attach to another molecule in a strained bond to form a cyclopropane, which is shaped like a triangle.

These three-sided molecular fragments are vital to the synthesis of medicines and agrichemicals, in part due to their small size and unusual energy. But while there are many ways to synthesize this shape, which is one of the most common found in medicines, this team's work was inspired by looking for the best ways to create them.

"Our lab is obsessed with trying to get the best methods for making cyclopropanes out there as soon as possible," said Nagib. "We have the eye on the prize of inventing better tools to make better medicines, and along the way, we've solved a huge problem in the carbene world."

The study was recently published in Science.




In decoding one of chemistry's greatest challenges, the team also found that their method works well in water, suggesting that metal carbenes might one day even be reliably created inside a living cell to discover new drug targets. According to Nagib, this new approach is about 100 times better than previous chemical tools that his lab has produced over the last decade.

"Our lab is very much a tool development lab," he said. "And to me, the way you gauge if it's valuable or interesting is if others use your tool."

The team expects their discovery to become extremely impactful because for scientists, accessing a new way of creating and classifying carbenes means that the current wasteful, multistep process of producing them can be made both simpler and safer. For consumers, this method suggests that future drugs developed by this technology may be cheaper, more potent, faster-acting, and longer-lasting.

The work could prevent shortages of important medicines like antibiotics and antidepressants, as well as drugs that treat heart disease, COVID and HIV infections, Nagib said.

Additionally, because this team's work is so groundbreaking, they'd like to ensure this transformational organic chemistry tool is accessible to both big and small research labs and drug manufacturers around the world. One of the most effective ways to guarantee this and establish the future of their strategy is to keep improving the current technique, said Nagib.

"Our team at Ohio State came together in the coolest, most collaborative way to develop this tool," he said. "So we're going to continue racing to show how many different types of catalysts it could work on and make all kinds of challenging and valuable molecules."

Other Ohio State co-authors include Khue Nguyen, Xueling Mo, Bethany DeMuynck, Mohamed Elsayed, Jacob Garwood, Duong Ngo and Ilias Khan Rana. This work was supported by the National Science Foundation, the National Institutes of Health and the Brown Institute for Basic Science.
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This tiny metal switches magnetism without magnets - and could power the future of electronics | ScienceDaily
Research from the University of Minnesota Twin Cities gives new insight into a material that could make computer memory faster and more energy-efficient.


						
The study was recently published in Advanced Materials, a peer-reviewed scientific journal. The researchers also have a patent on the technology.

As technology continues to grow, so does the demand for emerging memory technology. Researchers are looking for alternatives and complements to existing memory solutions that can perform at high levels with low energy consumption to increase the functionality of everyday technology.

In this new research, the team demonstrated a more efficient way to control magnetization in tiny electronic devices using a material called Ni4W-a combination of nickel and tungsten. The team found that this low-symmetry material produces powerful spin-orbit torque (SOT) -- a key mechanism for manipulating magnetism in next-generation memory and logic technologies.

"Ni4W reduces power usage for writing data, potentially cutting energy use in electronics significantly," said Jian-Ping Wang, a senior author on the paper and a Distinguished McKnight Professor and Robert F. Hartmann Chair in the Department of Electrical and Computer Engineering (ECE) at the University of Minnesota Twin Cities.

This technology could help reduce the electricity consumption of devices like smartphones and data centers making future electronics both smarter and more sustainable.

"Unlike conventional materials, Ni4W can generate spin currents in multiple directions, enabling 'field-free' switching of magnetic states without the need for external magnetic fields. We observed high SOT efficiency with multi-direction in Ni4W both on its own and when layered with tungsten, pointing to its strong potential for use in low-power, high-speed spintronic devices." said Yifei Yang, a fifth-year Ph.D. student in Wang's group and a co-first author on the paper.




Ni4W is made from common metals and can be manufactured using standard industrial processes. The low-cost material makes it very attractive to industry partners and soon could be implemented into technology we use everyday like smart watches, phones, and more.

"We are very excited to see that our calculations confirmed the choice of the material and the SOT experimental observation," said Seungjun Lee, a postdoctoral fellow in ECE and the co-first author on the paper.

The next steps are to grow these materials into a device that is even smaller from their previous work.

In addition to Wang, Yang and Lee, the ECE team included Paul Palmberg Professor Tony Low, another senior author on the paper, Yu-Chia Chen, Qi Jia, Brahmudutta Dixit, Duarte Sousa, Yihong Fan, Yu-Han Huang, Deyuan Lyu and Onri Jay Benally. This work was done with Michael Odlyzko, Javier Garcia-Barriocanal, Guichuan Yu and Greg Haugstad from the University of Minnesota Characterization Facility, along with Zach Cresswell and Shuang Liang from the Department of Chemical Engineering and Materials Science.

This work was supported by SMART (Spintronic Materials for Advanced InforRmation Technologies), a world-leading research center that brings together experts from across the nation to develop technologies for spin-based computing and memory systems. SMART was one of the seven centers of nCORE, a Semiconductor Research Corporation program sponsored by the National Institute of Standards and Technology. This work is being supported by the Global Research Collaboration Logic and Memory program. This study was done in collaboration with the University of Minnesota Characterization Facility and the Minnesota Nano Center.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/07/250720034015.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Scientists twist DNA into self-building nanostructures that could transform technology | ScienceDaily
Researchers are creating new moire materials at the nanometer scale using advanced DNA nanotechnology: DNA moire superlattices form when two periodic DNA lattices are overlaid with a slight rotational twist or positional offset. This creates a new, larger interference pattern with completely different physical properties. A new approach developed by researchers at the University of Stuttgart and the Max Planck Institute for Solid State Research not only facilitates the complex construction of these superlattices; it also unlocks entirely new design possibilities at the nanoscale. The study has been published in the journal Nature Nanotechnology.


						
Moire superlattices have become central to modern condensed matter and photonic research. However, realizing such structures typically involves delicate and laborious fabrication steps, including precise alignment and transfer of pre-fabricated layers under highly controlled conditions. "Our approach bypasses traditional constraints of creating moire superlattices," says Prof. Laura Na Liu, director of the 2nd Physics Institute at the University of Stuttgart.

New paradigm for the construction of moire superlattices

"Unlike conventional methods that rely on mechanical stacking and twisting of two-dimensional materials, our platform leverages a bottom-up assembly process," explains Laura Na Liu. The assembly process refers to the linking of individual DNA strands to form larger, ordered structures. It is based on self-organization: The DNA strands join together without external intervention, solely through molecular interactions. The Stuttgart research team is taking advantage of this special feature. "We encode the geometric parameters of the superlattice -- such as rotation angle, sublattice spacing, and lattice symmetry -- directly into the molecular design of the initial structure, known as the nucleation seed. We then allow the entire architecture to self-assemble with nanometer precision." The seed acts as a structural blueprint, directing the hierarchical growth of 2D DNA lattices into precisely twisted bilayers or trilayers, all achieved within a single solution-phase assembly step.

Exploring Uncharted Territory: Moire Structures on the Intermediate Nanometer Scale

While moire superlattices have been widely explored at the atomic (angstrom) and photonic (submicron) scales, the intermediate nanometer regime, where both molecular programmability and material functionality converge, has remained largely inaccessible. The Stuttgart researchers have closed this gap with their current study. The team combines two powerful DNA nanotechniques: DNA origami and single-stranded tile (SST) assembly.

Using this hybrid strategy, the researchers constructed micrometer-scale superlattices with unit cell dimensions as small as 2.2 nanometers, featuring tunable twist angles and various lattice symmetries, including square, kagome, and honeycomb. They also demonstrated gradient moire superlattices, in which the twist angle and hence moire periodicity varies continuously across the structure. "These superlattices reveal well-defined moire patterns under transmission electron microscopy, with observed twist angles closely matching those encoded in the DNA origami seed," notes co-author Prof. Peter A. van Aken from the Max Planck Institute for Solid State Research.




The study also introduces a new growth process for moire superlattices. The process is initiated by spatially defined capture strands on the DNA seed that act as molecular 'hooks' to precisely bind SSTs and direct their interlayer alignment. This enables the controlled formation of twisted bilayers or trilayers with accurately aligned SST sublattices.

Broad implications across molecular engineering, nanophotonics, spintronics, and materials science

Their high spatial resolution, precise addressability, and programmable symmetry endow the new moire superlattices with significant potential for diverse applications in research and technology. For example, they are ideal scaffolds for nanoscale components -- such as fluorescent molecules, metallic nanoparticles or semiconductors in customized 2D and 3D architectures.

When chemically transformed into rigid frameworks, these lattices could be repurposed as phononic crystals or mechanical metamaterials with tunable vibrational responses. Their spatial gradient design also opens avenues for transformation optics and gradient-index photonic devices, where moire periodicity could steer light or sound along controlled trajectories.

One particularly promising application lies in spin-selective electron transport. DNA has been shown to act as a spin filter, and these well-ordered superlattices with defined moire symmetries could serve as a platform to explore topological spin transport phenomena in a highly programmable setting.

"This is not about mimicking quantum materials," says Laura Na Liu. "It's about expanding the design space and making it possible to build new types of structured matter from the bottom up, with geometric control embedded directly into the molecules."
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Lasers just unlocked a hidden side of gold, copper, and aluminum | ScienceDaily
A team of scientists has developed a powerful new way to detect subtle magnetic signals in common metals like copper, gold, and aluminum--using nothing more than light and a clever technique. Their research, recently published in the prestigious journal Nature Communications, could pave the way for advances in everything from smartphones to quantum computing.


						
The Longstanding Puzzle: Why Can't We See the Optical Hall Effect?

For over a century, scientists have known that electric currents bend in a magnetic field--a phenomenon known as the Hall effect. In magnetic materials like iron, this effect is strong and well understood. But in ordinary, non-magnetic metals like copper or gold, the effect is much weaker.

In theory, a related phenomenon--the optical Hall effect--should help scientists visualize how electrons behave when light and magnetic fields interact. But at visible wavelengths, this effect has remained far too subtle to detect. The scientific world has known it was there, but lacked the tools to measure it.

"It was like trying to hear a whisper in a noisy room for decades," said Prof. Amir Capua. "Everyone knew the whisper was there, but we didn't have a microphone sensitive enough to hear it."

Cracking the Code: A Closer Look at the Invisible

Led by Ph.D. candidate Nadav Am Shalom and Prof. Amir Capua from the Institute of Electrical Engineering and Applied Physics at Hebrew University, in collaboration with Prof. Binghai Yan from the Weizmann Institute of Science, Pennsylvania State University, and Prof. Igor Rozhansky from the University of Manchester, the study focuses on a tricky challenge in physics: how to detect tiny magnetic effects in materials that aren't magnetic.




"You might think of metals like copper and gold as magnetically 'quiet'--they don't stick to your fridge like iron does," explained Prof. Capua. "But in reality, under the right conditions, they do respond to magnetic fields--just in extremely subtle ways."

The challenge has always been how to detect these tiny effects--especially using light in the visible spectrum where laser sources are readily available. Until now, the signal was simply too faint to observe.

Turning Up the Volume on Magnetic Whispers

To solve this, the researchers upgraded a method called the magneto-optical Kerr effect (MOKE), which uses a laser to measure how magnetism alters light's reflection. Think of it like using a high-powered flashlight to catch the faintest glint off a surface in the dark.

By combining a 440-nanometer blue laser with large-amplitude modulation of the external magnetic field, they dramatically boosted the technique's sensitivity. The result: they were able to pick up magnetic "echoes" in non-magnetic metals like copper, gold, aluminum, tantalum, and platinum--a feat previously considered near-impossible.

Why It Matters: When Noise Becomes a Signal

The Hall effect is a pivotal tool in the semiconductor industry and in studying materials at the atomic scale: it helps scientists figure out how many electrons are in a metal. But traditionally, measuring the Hall effect means physically attaching tiny wires to the device, a process that is time-consuming and tricky, especially when dealing with nanometer-sized components. The new approach, however, is much simpler: it merely requires to shine a laser on the electrical device, no wires needed.




Digging deeper, the team found that what appeared to be random "noise" in their signal wasn't random at all. Instead, it followed a clear pattern tied to a quantum property called spin-orbit coupling, which links how electrons move to how they spin--a key behavior in modern physics.

This connection also affects how magnetic energy dissipates in materials. These insights have direct implications for the design of magnetic memory, spintronic devices, and even quantum systems.

"It's like discovering that static on a radio isn't just interference--it's someone whispering valuable information," said Ph.D. candidate Am Shalom. "We're now using light to 'listen' to these hidden messages from electrons."

Looking Ahead: A New Window into Spin and Magnetism

The technique offers a non-invasive, highly sensitive tool for exploring magnetism in metals--without the need for massive magnets or cryogenic conditions. Its simplicity and precision could help engineers build faster processors, more energy-efficient systems, and sensors with unprecedented accuracy.

"This research turns a nearly 150-year-old scientific problem into a new opportunity," said Prof. Capua.

"Interestingly, even Edwin Hall, the greatest scientists of all, who discovered the Hall effect, attempted to measure his effect using a beam of light with no success. He summarizes in the closing sentence of his notable paper from 1881: "I think that, if the action of silver had been one tenth as strong as that of iron, the effect would have been detected. No such effect was observed." (E. Hall, 1881)."

"By tuning in to the right frequency--and knowing where to look--we've found a way to measure what was once thought invisible."
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      Top stories featured on ScienceDaily's Plants & Animals, Earth & Climate, and Fossils & Ruins sections.


      
        A dusty fossil drawer held a 300-million-year-old evolutionary game-changer
        A century-old fossil long mislabeled as a caterpillar has been reidentified as the first-known nonmarine lobopodian--rewriting what we know about ancient life. Discovered in Harvard's museum drawers, Palaeocampa anthrax predates even the famous Cambrian lobopodians and reveals that these soft-bodied ancestors of arthropods once lived not only in oceans, but in freshwater environments too.

      

      
        A tiny dinosaur bone just rewrote the origin of bird flight
        A tiny, overlooked wrist bone called the pisiform may have played a pivotal role in bird flight and it turns out it evolved far earlier than scientists thought. Fossils from bird-like dinosaurs in Mongolia reveal that this bone, once thought to vanish and reappear, was actually hiding in plain sight. Thanks to pristine preservation and 3D scans, researchers connected the dots between ancient theropods and modern birds, uncovering a deeper, more intricate story of how dinosaurs evolved the tools f...

      

      
        A 500-million-year-old fossil just rewrote the spider origin story
        Half a billion years ago, a strange sea-dwelling creature called Mollisonia symmetrica may have paved the way for modern spiders. Using detailed fossil brain analysis, researchers uncovered neural patterns strikingly similar to today's arachnids--suggesting spiders evolved in the ocean, not on land as previously believed. This brain structure even hints at a critical evolutionary leap that allowed spiders their infamous speed, dexterity, and web-spinning prowess. The findings challenge long-held a...

      

      
        Concrete that lasts centuries and captures carbon? AI just made it possible
        Imagine concrete that not only survives wildfires and extreme weather, but heals itself and absorbs carbon from the air. Scientists at USC have created an AI model called Allegro-FM that simulates billions of atoms at once, helping design futuristic materials like carbon-neutral concrete. This tech could transform cities by reducing emissions, extending building lifespans, and mimicking the ancient durability of Roman concrete--all thanks to a massive leap in AI-driven atomic modeling.

      

      
        Cancer cells go up in flames--thanks to this deep-sea sugar
        Scientists have discovered a sugar compound from deep-sea bacteria that can destroy cancer cells in a dramatic way. This natural substance, produced by microbes living in the ocean, causes cancer cells to undergo a fiery form of cell death, essentially making them self-destruct. In lab tests and in mice with liver cancer, the compound not only stopped tumors from growing, but also activated the immune system to fight back. This finding could pave the way for entirely new cancer treatments based o...

      

      
        The fungus that makes bread better for you
        Scientists have discovered that pairing bread wheat with a special soil fungus can significantly enhance its nutritional value. This partnership leads to bigger grains rich in zinc and phosphorus--without increasing anti-nutrients that block absorption. As a result, the wheat becomes a healthier option for human diets. Researchers believe this fungal strategy could offer a natural, sustainable way to fortify global crops with essential nutrients.

      

      
        Snowless winter? Arctic field team finds flowers and meltwater instead
        Scientists in Svalbard were shocked to find rain and greenery instead of snow during Arctic winter fieldwork. The event highlights not just warming--but a full seasonal shift with major consequences for ecosystems, climate feedback, and research feasibility.

      

      
        Watch the Earth split in real time: Stunning footage reveals a 2.5-meter fault slip in seconds
        A colossal 7.7 magnitude earthquake rocked central Myanmar in March 2025, marking the strongest quake in over a century. What makes this event groundbreaking isn't just the seismic power it s the unprecedented footage captured by a CCTV camera near the fault line. Researchers at Kyoto University used this rare video to measure the fault s movement in stunning detail, confirming a rapid, pulse-like rupture and a subtle curve in the slip path. This real-time visual data opens a new frontier in eart...

      

      
        The sugar that sparked life: Why ribose was RNA's first choice
        What made ribose the sugar of choice for life's code? Scientists at Scripps Research may have cracked a major part of this mystery. Their experiments show that ribose binds more readily and selectively to phosphate compared to other similar sugars, forming a structure ideal for RNA formation. This discovery hints at how nature might have selected specific molecules long before enzymes or life existed, and could reshape our understanding of life's chemical origins.

      

      
        Teen bats are spawning new viruses--here's why scientists are paying close attention
        New research from the University of Sydney sheds light on how coronaviruses emerge in bat populations, focusing on young bats as hotspots for infections and co-infections that may drive viral evolution. By analyzing thousands of samples over three years, scientists discovered that juvenile bats frequently host multiple coronaviruses simultaneously--offering a real-time window into how new strains might arise. These findings, while involving non-human-infecting viruses, provide a powerful model to ...

      

      
        Beneath the scales: The secret bone armor that helped lizards survive Australia
        Scientists have uncovered hidden bony armor--called osteoderms--beneath the skin of 29 goanna species across Australasia, a discovery that radically changes what we thought we knew about lizard evolution. Using museum specimens and advanced scanning, researchers found these structures are far more widespread than previously known, suggesting they may help with survival in harsh environments, not just offer protection. The revelation redefines how we understand lizard adaptation, ancient evolution, ...

      

      
        This oat discovery could change your breakfast--and the future of plant-based food
        Scientists in Australia have uncovered the biological triggers behind oil production in oats, a discovery that could revolutionize how oats are processed and marketed. By using advanced imaging and molecular techniques, researchers identified key enzymes that drive oil synthesis in oat grains. This opens the door to developing low-oil oat varieties that are easier to mill and better suited for high-demand markets like plant-based foods and oat flour.

      

      
        What radar found beneath Antarctica could slow ice melt and rising seas
        Ancient river landscapes buried beneath the East Antarctic Ice Sheet have been uncovered by radar, revealing vast, flat surfaces formed over 80 million years ago before Antarctica froze. These hidden features, stretching across 3,500 kilometers, are now acting as natural brakes on glacier flow, potentially moderating current ice loss. Their discovery adds a new piece to the puzzle of Earth's climate history and could help scientists better forecast how this enormous ice sheet will behave as the p...

      

      
        Scientists just solved the mystery of the missing ocean plastic--now we're all in trouble
        Millions of tons of plastic in the ocean aren't floating in plain sight--they're invisible. Scientists have now confirmed that the most abundant form of plastic in the Atlantic is in the form of nanoplastics, smaller than a micrometer. These particles are everywhere: in rain, rivers, and even the air. They may already be infiltrating entire ecosystems, including the human brain, and researchers say prevention--not cleanup--is our only hope.

      

      
        Scientists just discovered a secret code hidden in your DNA
        What scientists once dismissed as junk DNA may actually be some of the most powerful code in our genome. A new international study reveals that ancient viral DNA buried in our genes plays an active role in controlling how other genes are turned on or off, especially during early human development. These sequences, originally from long-extinct viruses, have evolved to act like tiny genetic switches. Using new analysis tools and large-scale experiments, researchers discovered that certain viral DNA...

      

      
        AI uncovers 86,000 hidden earthquakes beneath Yellowstone's surface
        Beneath Yellowstone's stunning surface lies a hyperactive seismic world, now better understood thanks to machine learning. Researchers have uncovered over 86,000 earthquakes--10 times more than previously known--revealing chaotic swarms moving along rough, young fault lines. With these new insights, we're getting closer to decoding Earth's volcanic heartbeat and improving how we predict and manage volcanic and geothermal hazards.

      

      
        The heatwave that shattered ecosystems, starved whales, and drove fish north
        A scorching marine heatwave from 2014 to 2016 devastated the Pacific coast, shaking ecosystems from plankton to whales and triggering mass die-offs, migrations, and fishery collapses. Researchers synthesized findings from over 300 studies, revealing the far-reaching impacts of rising ocean temperatures. Kelp forests withered, species shifted north, and iconic marine animals perished--offering a chilling preview of the future oceans under climate change. This sweeping event calls for urgent action ...

      

      
        This genetic breakthrough could help thousands of species cheat extinction
        Gene editing may hold the key to rescuing endangered species--not just by preserving them, but by restoring their lost genetic diversity using DNA from museum specimens and related species. Scientists propose a visionary framework that merges biotechnology with traditional conservation, aiming to give struggling populations like Mauritius' pink pigeon a fighting chance against extinction. From agriculture to de-extinction, these tools are already transforming biology--and now, they could transform ...

      

      
        Dirty water, warm trucks, and the real reason romaine keeps making us sick
        Romaine lettuce has a long history of E. coli outbreaks, but scientists are zeroing in on why. A new study reveals that the way lettuce is irrigated--and how it's kept cool afterward--can make all the difference. Spraying leaves with untreated surface water is a major risk factor, while switching to drip or furrow irrigation cuts contamination dramatically. Add in better cold storage from harvest to delivery, and the odds of an outbreak plummet. The research offers a clear, science-backed path to s...

      

      
        18x more floods, 105% bigger storms -- all from a single clear-cut
        Clear-cutting forests doesn't just raise flood risk -- it can supercharge it. UBC researchers found that in certain watersheds, floods became up to 18 times more frequent and over twice as severe after clear-cutting, with these effects lasting more than four decades. The surprise? Terrain details like which direction a slope faces played a huge role in flood behavior. Conventional models miss these dynamics, which could mean we've been underestimating the danger for decades -- especially as climate...

      

      
        11,000-year-old feast uncovered: Why hunters hauled wild boars across mountains
        Ancient Iranians hosted epic feasts with wild boars that had been hunted and transported from distant regions. These animals weren't just dinner--they were symbolic gifts. Tooth enamel analysis revealed they came from different areas, suggesting early communities valued geography in gift-giving. The event took place even before agriculture began, hinting at deeply rooted cultural traditions.

      

      
        Do dogs know who's kind? Scientists put it to the test--and got a surprise
        Despite our strong belief in dogs' ability to sense good from bad in people, new research shows they may not actually judge human character, at least not in the way we think. When dogs watched how humans treated other dogs, they didn't favor the kinder person later. Even direct interactions didn't sway their behavior. The study suggests dogs' reputational judgments might be more nuanced--or harder to study--than we realized.

      

      
        Selfies, sugar, and death: How tourists are endangering elephants
        Tourists feeding wild elephants may seem innocent or even compassionate, but a new 18-year study reveals it s a recipe for disaster. Elephants in Sri Lanka and India have learned to beg for snacks sugary treats and human food leading to deadly encounters, injuries, and even the ingestion of plastic. Once wild animals become accustomed to handouts, they lose their natural instincts, grow bolder, and risk both their lives and the safety of humans.

      

      
        Ancient recipes or rituals? Neanderthal bones reveal a prehistoric culinary mystery
        Neanderthals living just 70 kilometers apart in Israel may have had different food prep customs, according to new research on butchered animal bones. These subtle variations -- like how meat was cut and cooked -- hint at cultural traditions passed down through generations. The findings challenge the idea that Neanderthal life was purely practical, suggesting instead a richer, more social layer to their culinary habits.
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A dusty fossil drawer held a 300-million-year-old evolutionary game-changer | ScienceDaily
In a twist worthy of a detective novel, a long-misidentified fossil at Harvard's Museum of Comparative Zoology (MCZ) has emerged as a key discovery in early animal evolution. Originally described in 1865 as a caterpillar, Palaeocampa anthrax shuffled between classifications -- worm, millipede, and eventually a marine polychaete -- until 130 years later, when researchers realized its true identity: the first-known nonmarine lobopodian and the earliest one ever discovered.


						
Lobopodians are extinct, soft-bodied creatures that bridge the evolutionary gap between a primitive worm-like ancestor and modern arthropods like insects and crustaceans. Known mostly from Cambrian marine deposits such as Canada's Burgess Shale, they include iconic fossils like Hallucigenia and Aysheaia pedunculata discovered in 1911, and were thought to be exclusively marine -- until now.

A new study published in Communications Biology led by Richard Knecht, a former graduate student (PhD '25) in Harvard's Department of Organismic and Evolutionary Biology (OEB), redescribes Palaeocampa anthrax as the first nonmarine and youngest lobopodian discovered; predating the famous Burgess Shale lobopodians by nearly fifty years.

"Lobopodians were likely a common sight on Paleozoic sea beds," said Knecht, "but apart from microscopic tardigrades and terrestrial velvet worms, we thought they were confined to the ocean."

Knecht, currently a postdoctoral fellow at the University of Michigan and an associate of the MCZ, discovered Palaeocampa while examining fossil millipedes in the MCZ collection. He noted legs on every trunk -- ruling out caterpillar or worm -- and recognized it as a lobopodian.

To confirm this, the team analyzed 43 specimens from two Carboniferous Lagerstatten -- Mazon Creek (USA) and Montceau-les-Mines (France) -- using advanced imaging, including backscatter scanning electron microscopy (SEM) and energy-dispersive spectroscopy. They revealed exquisite anatomical features -- most notably, nearly 1,000 bristle-like spines covering the body.

Co-author Nanfang Yu, associate professor of physics at Columbia University, used Fourier-transform infrared spectroscopy (FTIR) to detect chemical residues at the spine tips -- suggesting the spines secreted toxins to deter predators in its swampy habitat.




"What amazed me is that fragments of biomacromolecules could be exceptionally preserved or altered to geomacromolecules in fossils," Yu said. " I'm thrilled this technique possessed the sensitivity and specificity to differentiate fossilized remains from the rocky substrate."

Palaeocampa's closest relative is Hadranax, a Cambrian lobopodian from Greenland, nearly 200 million years older. Both had ten pairs of legs, no claws andwere blind. But while Hadranax was unarmored and navigated the deep sea using elongated frontal appendages, Palaeocampa, at just four centimeters long, bore a dense coat of spines -- arranged above each pair of legs, giving it a fuzzy caterpillar-like appearance -- and inhabited freshwater, possibly amphibious, environments.

Palaeocampa's discovery also resolves the mystery of France's Montceau-les-Mines fossil site, once considered as marine. "Mazon Creek is a mix of terrestrial, freshwater, and marine animals," Knecht explained. "But, Montceau-les-Mines, where half of the specimens come from, was hundreds of kilometers inland, with no ocean present." Its reclassification confirms the site's nonmarine setting, offering a rare glimpse into ancient freshwater ecosystems.

This discovery broadens our understanding of lobopodian diversity and raises new evolutionary questions: How many others made the leap from marine to freshwater and could more be hiding, misidentified, in museum drawers?

"The conditions required to fossilize soft-bodied creatures like lobopodians are rare," Knecht noted. "Most of our insights come from Cambrian Lagerstatten, but the Carboniferous period -- when Palaeocampa lived -- offers far fewer such windows, making every new find incredibly valuable."

This breakthrough came from reexamining century-old specimens from museums including the MCZ, Yale Peabody Museum, the Smithsonian National Museum of Natural History, France's Museum d'histoire naturelle d'Autun, the Chicago Field Museum, and the University of Illinois Urbana-Champaign -- highlighting the ongoing scientific value of museum collections.

Ironically, Palaeocampa sat for decades in a drawer just feet from the office of Stephen Jay Gould's office -- MCZ curator and author who popularized the Cambrian oddities in Wonderful Life. "It was literally hiding in plain sight," Knecht said. "Sometimes, the biggest discoveries are the ones waiting to be looked at again."
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A tiny dinosaur bone just rewrote the origin of bird flight | ScienceDaily
The evolutionary path from dinosaurs to birds included the development of a tiny wrist bone that ultimately proved crucial for stabilizing wings in flight. A new study suggests that the bone appeared in bird ancestors millions of years earlier than first thought.


						
Paleontologists at Yale and Stony Brook University led a research team that made the discovery after examining fossils from two species of bird-like dinosaurs -- an unnamed troodontid and a Citipati from the Late Cretaceous period 66 to 100 million years ago -- found in the Gobi Desert in Mongolia. The findings were published in the journal Nature.

"We were fortunate to have two immaculately preserved theropod wrists for this," said Alex Ruebenstahl, a student in Yale's Graduate School of Arts and Sciences and member of the lab of Yale paleontologist Bhart-Anjan Bhullar. Both Ruebenstahl and Bhullar, as well as Norell, are co-authors of the new study.

"Wrist bones are small and even when they are preserved, they are not in the positions they would occupy in life, having shifted during decay and preservation," Ruebenstahl said. "Seeing this little bone in the right position cracked it wide open and helped us interpret the wrists of fossils we had on hand and other fossils described in the past."

The evolution of theropod dinosaurs into birds included significant anatomical modifications, such as the enlargement of the brain, changes in the pelvis and its surrounding musculature -- and a transformation of the dinosaur forelimbs.

One of the key changes in the forelimb transformation was the replacement of a particular dinosaur wrist bone -- the ulnare -- with a bone called the pisiform in birds. In the fossil record, pisiform bones appeared in very early theropods, then disappeared, only to return in birds.

"The pisiform, in living birds, is an unusual wrist bone in that it initially forms within a muscle tendon, as do bones like your kneecap -- but it comes to occupy the position of a 'normal' wrist bone called the ulnare," said Bhullar, associate professor of Earth and planetary sciences in Yale's Faculty of Arts and Sciences. "Because it is so intimately associated with arm musculature, its incorporation into the wrist ties the muscular flight machinery to wrist motion. This integration is particularly important for stabilizing the wing during flight."

"This discovery pulls back the origin of the integrated pisiform on the bird evolutionary lineage by tens of millions of years," he added.




Ruebenstahl had been studying the forelimb of the unnamed troodontid specimen -- which was discovered in the Gobi Desert by a team led by Yale alumnus Mark Norell, a paleontologist at the American Museum of Natural History -- simply to gain a better understanding of the overall specimen. He was conducting three-dimensional visualizations of bones, based on scans performed by Bhullar, with a technique called computed tomography. When he got to the specimen's wrists, however, he became confused.

"There was this bone that wasn't supposed to be there and was not present in the literature for these groups," he recalled.

After contacting his friend James Napoli, a paleontologist at Stony Brook University, he learned that Napoli had already noticed a similar wrist bone articulation in a different Mongolian dinosaur, a Citipati (also discovered by a Norell-led team).

"It was evident we had an exciting discovery on our hands ... or wrists," Ruebenstahl said.

Further analysis, including CT visualizations of the Citipati wrist, showed the unidentified bones were pisiform bones. The researchers then expanded their efforts to re-identify wrist bones in other dinosaurs -- bones originally thought to be ulnares -- as pisiforms.

"It shows that the integrated pisiform evolved prior to modern avian flight," Bhullar said. "It was diminutive in these near-bird dinosaurs, which is consistent with our emerging understanding of their flight capabilities as being somewhat limited, lacking the power and maneuverability that modern birds enjoy.




"In my lab's earlier paper in Science on inner ear evolution in the bird line, we drew similar conclusions," Bhullar added. "There we found that a primitive sort of flight might have appeared near the common ancestor of troodontids and birds specifically."

Bhullar's lab also studied the development of some of the flight muscles associated with the pisiform in a 2022 Nature Ecology & Evolution paper.

Napoli, of Stony Brook, is the new study's lead author. Co-authors of the study, along with Ruebenstahl and Bhullar, are former Bhullar Lab member Matteo Fabbri, who is now at Johns Hopkins University, Jimgmai O'Connor, of the Field Museum of Natural History, in Chicago, and Norell.

Additionally, the research continues a rich Yale research tradition of advancing human understanding of the evolution of birds from dinosaurs. In the 1960s, Yale paleontologist John Ostrom identified another wrist bone -- the semilunate carpal -- found in both meat-eating dinosaurs and modern birds. In the 1980s, Yale paleontologist Jacques Gauthier was first to definitively show that this wrist bone was a feature linking dinosaurs to birds.
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A 500-million-year-old fossil just rewrote the spider origin story | ScienceDaily
A new analysis of an exquisitely preserved fossil that lived half a billion years ago suggests that arachnids - spiders and their close kin - evolved in the ocean, challenging the widely held belief that their diversification happened only after their common ancestor had conquered the land.


						
Spiders and scorpions have existed for some 400 million years, with little change. Along with closely related arthropods grouped together as arachnids, they have dominated the Earth as the most successful group of arthropodan predators. Based on their fossil record, arachnids appeared to have lived and diversified exclusively on land.

In a study led by Nicholas Strausfeld at the University of Arizona and published in Current Biology, researchers from the U.S. and United Kingdom undertook a detailed analysis of the fossilized features of the brain and central nervous system of an extinct animal called Mollisonia symmetrica. Until now, it was thought to represent an ancestral member of a specific group of arthropods known as chelicerates, which lived during the Cambrian (between 540 and 485 million years ago) and included ancestors of today's horseshoe crabs. To their surprise, the researchers found that the neural arrangements in Mollisonia's fossilized brain are not organized like those in horseshoe crabs, as could be expected, but instead are organized the same way as they are in modern spiders and their relatives.

"It is still vigorously debated where and when arachnids first appeared, and what kind of chelicerates were their ancestors," said Strausfeld, a Regents Professor in the U of A Department of Neuroscience, "and whether these were marine or semi-aquatic like horseshoe crabs."

Mollisonia outwardly resembles some other early chelicerates from the lower and mid-Cambrian in that its body was composed of two parts: a broad rounded "carapace" in the front and a sturdy segmented trunk ending in a broad, tail-like structure. Some scientists have referred to the organization of a carapace in front, followed by a segmented trunk as similar to the body plan of a scorpion. But nobody had claimed that Mollisonia was anything more exotic than a basal chelicerate, even more primitive than the ancestor of the horseshoe crab, for example.

What Strausfeld and his colleagues found indicating Mollisonia's status as an arachnid is its fossilized brain and nervous system. As in spiders and other present-day arachnids, the anterior part of Mollisonia's body (called the prosoma) contains a radiating pattern of segmental ganglia that control the movements of five pairs of segmental appendages. In addition to those arachnid-like features, Mollisonia also revealed an unsegmented brain extending short nerves to a pair of pincer-like "claws," reminiscent of the fangs of spiders and other arachnids.

But the decisive feature demonstrating arachnid identity is the unique organization of the mollisoniid brain, which is the reverse of the front-to-back arrangement found in present-day crustaceans, insects and centipedes, and even horseshoe crabs, such as the genus Limulus.




"It's as if the Limulus-type brain seen in Cambrian fossils, or the brains of ancestral and present days crustaceans and insects, have been flipped backwards, which is what we see in modern spiders," he said.

According to co-author Frank Hirth from King's College London, the latter finding may be a crucial evolutionary development, because studies of existing spider brains suggest that this back-to-front arrangement provides shortcuts from neuronal control centers to underlying circuits that coordinate a spider's (or its relative's) amazing repertoire of movements. This arrangement likely confers stealth in hunting, rapidity in pursuit and in the case of spiders, an exquisite dexterity for the spinning of webs to entrap prey.

"This is a major step in evolution, which appears to be exclusive to arachnids," Hirth said. "Yet already in Mollisonia, we identified brain domains that correspond to living species with which we can predict the underlying genetic makeup that is common to all arthropods."

"The arachnid brain is unlike any other brain on this planet," Strausfeld added, "and it suggests that its organization has something to do with computational speed and the control of motor actions."

The first creatures to come onto land were probably millipede-like arthropods and probably some ancestral, insect-like creatures, an evolutionary branch of crustaceans, according to Strausfeld.

"We might imagine that a Mollisonia-like arachnid also became adapted to terrestrial life making early insects and millipedes their daily diet," he said, adding that the first arachnids on land may have contributed to the evolution of a critical defense mechanism: insect wings, hence flight and escape.




"Being able to fly gives you a serious advantage when you're being pursued by a spider," Strausfeld said. "Yet, despite their aerial mobility, insects are still caught in their millions in exquisite silken webs spun by spiders."

For the study, Strausfeld spent time at the Museum of Comparative Zoology at Harvard University, where the Mollisonia specimen is housed, taking scores of photographs under various directions of illumination, light intensities and polarization light, and magnifications.

To rule out the possibility that the congruence between Mollisonia's brain and that of spiders was the result of parallel evolution - in other words, coincidence rather than derived by a common lineage - co-author David Andrew, a former graduate student in the Strausfeld laboratory who is now at Lycoming College in Pennsylvania, performed a statistical analysis comparing 115 neuronal and related anatomical traits across arthropods, both extinct and living. The results placed Mollisonia as a sister group of modern arachnids, lending further weight to the idea that Mollisonia's lineage gave rise to the clade that today includes spiders, scorpions, sun spiders, vinegarroons and whip scorpions, amongst many others.

Unfortunately, other Mollisonia-like arthropods are not preserved in a way that allows for a detailed analysis of their nervous system. But if they shared the same unique kind of brain, the authors suggest, their descendants might have established diverging terrestrial lineages that today account for the various branches of the arachnid tree of life.
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Concrete that lasts centuries and captures carbon? AI just made it possible | ScienceDaily
Imagine the concrete in our homes and bridges not only withstanding the ravages of time and natural disasters like the intense heat of wildfires, but actively self-healing or capturing carbon dioxide from the atmosphere.


						
Now, researchers at the USC Viterbi School of Engineering have developed a revolutionary AI model that can simulate the behavior of billions of atoms simultaneously, opening new possibilities for materials design and discovery at unprecedented scales.

The current state of the world's climate is a dire one. Brutal droughts, evaporating glaciers, and more disastrous hurricanes, rainstorms and wildfires devastate us each year. A major contributor to global warming is the constant emission of carbon dioxide into the atmosphere.

Aiichiro Nakano, a USC Viterbi professor of computer science, physics and astronomy, and quantitative and computational biology, was contemplating these issues after the January wildfires in Los Angeles. So, he reached out to longtime partner Ken-Ichi Nomura, a USC Viterbi professor of chemical engineering and materials science practice, with whom he's collaborated for over 20 years.

Discussing these issues together helped spark their new project: Allegro-FM, an artificial intelligence-driven simulation model. Allegro-FM has made a startling theoretical discovery: it is possible to recapture carbon dioxide emitted in the process of making concrete and place it back into the concrete that it helped produce.

"You can just put the CO2 inside the concrete, and then that makes a carbon-neutral concrete," Nakano said.

Nakano and Nomura, along with Priya Vashishta, a USC Viterbi professor of chemical engineering and materials science, and Rajiv Kalia, a USC professor of physics and astronomy, have been doing research on what they call "CO2 sequestration," or the process of recapturing carbon dioxide and storing it, a challenging process.




By simulating billions of atoms simultaneously, Allegro-FM can test different concrete chemistries virtually before expensive real-world experiments. This could accelerate the development of concrete that acts as a carbon sink rather than just a carbon source -- concrete production currently accounts for about 8% of global CO2 emissions.

The breakthrough lies in the model's scalability. While existing molecular simulation methods are limited to systems with thousands or millions of atoms, Allegro-FM demonstrated 97.5% efficiency when simulating over four billion atoms on the Aurora supercomputer at Argonne National Laboratory.

This represents computational capabilities roughly 1,000 times larger than conventional approaches.

The model also covers 89 chemical elements and can predict molecular behavior for applications ranging from cement chemistry to carbon storage.

"Concrete is also a very complex material. It consists of many elements and different phases and interfaces. So, traditionally, we didn't have a way to simulate phenomena involving concrete material. But now we can use this Allegro-FM to simulate mechanical properties [and] structural properties," Nomura said.

Concrete is a fire-resistant material, making it an ideal building choice in the wake of the January wildfires. But concrete production is also a huge emitter of carbon dioxide, a particularly concerning environmental problem in a city like Los Angeles. In their simulations, Allegro-FM has been shown to be carbon neutral, making it a better choice than other concrete.




This breakthrough doesn't only solve one problem. Modern concrete only lasts about 100 years on average, whereas ancient Roman concrete has lasted for over 2,000 years. But the recapture of CO2 can help this as well.

"If you put in the CO2, the so-called 'carbonate layer,' it becomes more robust," Nakano said.

In other words, Allegro-FM can simulate a carbon-neutral concrete that could also last much longer than the 100 years concrete typically lasts nowadays. Now it's just a matter of building it.

Behind the scenes

The professors led the development of Allegro-FM with an appreciation for how AI has been an accelerator of their complex work. Normally, to simulate the behavior of atoms, the professors would need a precise series of mathematical formulas -- or, as Nomura called them, "profound, deep quantum mechanics phenomena."

But the last two years have changed the way the two research.

"Now, because of this machine-learning AI breakthrough, instead of deriving all these quantum mechanics from scratch, researchers are taking [the] approach of generating a training set and then letting the machine learning model run," Nomura said. This makes the professors' process much faster as well as more efficient in its technology use.

Allegro-FM can accurately predict "interaction functions" between atoms -- in other words, how atoms react and interact with each other. Normally, these interaction functions would require lots of individual simulations.

But this new model changes that. Originally, there were different equations for individual elements within the periodic table, with several unique functions for these elements. With the help of AI and machine-learning, though, we can now potentially simulate these interaction functions with nearly the entire periodic table at the same time, without the requirement for separate formulas.

"The traditional approach is to simulate a certain set of materials. So, you can simulate, let's say, silica glass, but you cannot simulate [that] with, let's say, a drug molecule," Nomura said.

This new system is also a lot more efficient on the technology side, with AI models making lots of precise calculations that used to be done by a large supercomputer, simplifying tasks and freeing up that supercomputer's resources for more advanced research.

"[The AI can] achieve quantum mechanical accuracy with much, much smaller computing resources," Nakano said.

Nomura and Nakano say their work is far from over.

"We will certainly continue this concrete study research, making more complex geometries and surfaces," Nomura said.

This research was published recently in The Journal of Physical Chemistry Letters and was featured as the journal's cover image.
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Cancer cells go up in flames-thanks to this deep-sea sugar | ScienceDaily
Promoting pyroptosis -- an inflammatory form of programmed cell death -- has become a promising treatment strategy for cancer. In research published in The FASEB Journal, investigators purified a long-chain sugar molecule, or exopolysaccharide, from deep-sea bacteria and demonstrated that it triggers pyroptosis to inhibit tumor growth.


						
The compound, called EPS3.9, consists of mannose and glucose and is produced by the Spongiibacter nanhainus CSC3.9 bacterial strain and other members of the genus Spongiibacter. Mechanistic analyses showed that EPS3.9 can directly target 5 membrane phospholipid molecules and exert tumor toxicity by stimulating pyroptosis in human leukemia cells. EPS3.9 also had significant anti-tumor effects in the mice with liver cancer and activated anti-tumor immune responses.

"Our work not only provides a theoretical basis for developing more carbohydrate-based drugs but also highlights the importance of exploring marine microbial resources," said corresponding author Chaomin Sun, PhD, of the Chinese Academy of Sciences.

What Is Pyroptosis?

Pyroptosis is a fiery form of programmed cell death that helps the body fight infections and disease. Unlike regular cell death (apoptosis), pyroptosis is dramatic and explosive--cells swell, burst open, and release inflammatory signals that alert the immune system.

Originally discovered as a defense against bacteria and viruses, pyroptosis has recently become a hot topic in cancer research. That's because triggering pyroptosis in tumor cells can not only destroy them directly but also rally the immune system to join the attack, essentially turning the tumor into a signal flare for immune response.
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The fungus that makes bread better for you | ScienceDaily

When investigators grew different types of wheat with and without the arbuscular mycorrhizal fungus Rhizophagus irregularis, they observed that crops grown with fungi developed larger grains with greater amounts of phosphorus and zinc. The higher amount of phosphorus in the grain did not result in an increase in phytate (a compound that can hinder digestion of zinc and iron). As a result, bread wheat grown with fungi had higher bioavailability of zinc and iron overall compared with bread wheat grown in the absence of fungi.

"Beneficial soil fungi could be used as a sustainable option to exploit soil-derived plant nutrients. In this case, we found potential to biofortify wheat with important human micronutrients by inoculating the plants with mycorrhizal fungi," said corresponding author Stephanie J. Watts-Williams, PhD, of the University of Adelaide, in Australia.

Rhizophagus irregularis is a species of arbuscular mycorrhizal fungus that forms beneficial relationships with the roots of many types of plants. It helps plants take in more nutrients--especially phosphorus and micronutrients--by extending its thin, root-like structures deep into the soil.

This fungus is one of the most widely studied and used in agriculture and ecology because of its broad compatibility with crops and its ability to improve plant growth, health, and soil quality. By boosting nutrient uptake naturally, R. irregularis supports more resilient plants and reduces the need for chemical fertilizers, making it a valuable tool in sustainable farming and reforestation efforts.
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Snowless winter? Arctic field team finds flowers and meltwater instead | ScienceDaily

Svalbard, warming at six to seven times the global average rate, is at the forefront of the climate crisis, with winter temperatures rising at nearly double the annual average. The commentary highlights that winter warming in the Arctic is no longer an exception but a recurring feature of a profoundly altered climate system, challenging the long-held assumption of a reliably frozen Arctic winter.

"Standing in pools of water at the snout of the glacier, or on bare, green tundra, was shocking and surreal," Dr Bradley describes his experience. "The thick snowpack covering the landscape vanished within days. The gear I packed felt like a relic from another climate."

The team, accustomed to preparing for extreme cold with thermal layers, thick gloves, and insulated down, found themselves working bare-handed in the rain on the glacier.

Laura Molares Moncayo, a PhD student at Queen Mary and the Natural History Museum and a co-author on the study, added: "The goal of our fieldwork campaign was to study freshly fallen snow. But over a two-week period, we were only able to collect fresh snow once, as most of the precipitation fell as rain. This lack of snowfall in the middle of winter undermines our ability to establish a representative baseline for frozen-season processes. The unexpected melt not only disrupted our sampling plan, but also made us question how safe or feasible winter fieldwork really is under such rapidly changing conditions."

This firsthand experience corroborates long-standing projections about Arctic amplification, but it also underscores the alarming speed at which these changes are taking hold. The crossing of the 0degC melting threshold has a transformative impact on the physical environment, the dynamics of local ecosystems, and the very methodology of conducting scientific research in the Arctic during winter.

The implications of these rapid winter changes for the Arctic ecosystem are far-reaching. Winter warming events can disrupt everything from microbial carbon cycling to the survival of Arctic wildlife. These events may also create a feedback loop, accelerating permafrost thaw, microbial carbon degradation, and the release of greenhouse gases across the Arctic. The observed meltwater pooling above frozen ground, forming vast temporary lakes and reducing snow cover to zero in large areas, further exposes the bare ground surface and leads to widespread blooms of biological activity.




The commentary calls for urgent action and highlights critical policy implications. "Climate policy must catch up to the reality that the Arctic is changing much faster than expected, and winter is at the heart of that shift," states Dr Bradley.

The commentary urgently calls for increased investment in wintertime Arctic monitoring, highlighting a significant lack of data and understanding regarding Arctic systems during this fastest-changing season. More observations and experimentation are crucial, not only to establish baselines but also to project future impacts. Furthermore, the authors stress that policymaking must shift from reactive to anticipatory strategies, recognising winter as a critical season of risk. The challenges already faced by well-equipped scientific bases due to mid-winter warming underscore the immense pressure this might place on remote Indigenous Arctic communities, their infrastructure, transport, and emergency responses.

The unexpected conditions during fieldwork, including the thin and slushy snow that hindered snowmobile access to field sites, forced researchers to reconsider how and even whether they can continue winter science as usual. This also presents new safety concerns, including rescue efforts and the ability for the researchers to retreat quickly to the safety of the research station if they encounter polar bears while working in the field.

The commentary, "Svalbard winter warming is reaching melting point," serves as a stark reminder of the accelerating pace of climate change in the Arctic, emphasising that these anomalies are, in fact, the new Arctic reality.

The article involves authors from Queen Mary University of London, the Mediterranean Institute of Oceanography in Marseille, France, The Natural History Museum in London, University of Naples Federico II in Italy, the CNR Institute of Polar Science in Italy.

"We are still unaware of the consequences that these recurring events are bringing to Arctic ecosystems, especially during the winter period, where conditions are more complex and data is scarce," said Donato Giovannelli, an geomicrobiologist at the University of Naples Federico II in Italy and one of the senior authors on the paper. "We might have been too cautious with our messages. Irreversible changes to the Arctic climate are happening in front of our own eyes."
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Watch the Earth split in real time: Stunning footage reveals a 2.5-meter fault slip in seconds | ScienceDaily
During the midday Friday prayer hours on March 28, 2025, a magnitude 7.7 earthquake struck central Myanmar along the Sagaing Fault. With an epicenter close to Mandalay, the country's second-largest city, it was the most powerful earthquake to strike Myanmar in more than a century and the second deadliest in its modern history.


						
The cause was a strike-slip fault, in which two masses of earth "slip" past each other horizontally along a vertical fault plane. To an observer, it would look like the ground were split in two along a defined line, with both sides being wrenched past each other in opposite directions.

Previous seismological studies have inferred pulse-like rupture behavior and curved slip paths from the analysis of seismic data. However, because the recording instruments were at a considerable distance from the fault itself, these findings were indirect.

This time, however, a CCTV camera caught this slip in action, presenting a unique opportunity for a team researchers at Kyoto University to study the fault motion in real time. (See video link at bottom of article.)

The team applied a technique known as pixel cross-correlation to the CCTV footage to analyze the fault's movement frame-by-frame. Their analysis reveals that the fault slipped sideways 2.5 meters in just 1.3 seconds, with a maximum speed of 3.2 meters per second. The total sideways movement recorded during this earthquake is typical of strike-slip ruptures, but the short duration of the fault slip is a major discovery.

"The brief duration of motion confirms a pulse-like rupture, characterized by a concentrated burst of slip propagating along the fault, much like a ripple traveling down a rug when flicked from one end," says corresponding author Jesse Kearse.

The team's analysis also proves that the slip path was subtly curved, a finding which aligns with previous geological observations from faults around the world. This may suggest that such slips are typically curved, as opposed to being completely linear.

The study demonstrates that video-based monitoring of faults is a powerful tool for seismology, enabling unprecedented insights into earthquake behavior. Capturing this level of detail is fundamental to improving our understanding of earthquake processes and enhancing our ability to anticipate the ground shaking expected in future large events.

"We did not anticipate that this video record would provide such a rich variety of detailed observations. Such kinematic data is critical for advancing our understanding of earthquake source physics," says Kearse.

The next phase of their research will utilize physics-based models to investigate the factors that control fault behavior as revealed by this analysis.
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The sugar that sparked life: Why ribose was RNA's first choice | ScienceDaily
In living organisms today, complex molecules like RNA and DNA are constructed with the help of enzymes. So how did these molecules form before life (and enzymes) existed? Why did some molecules end up as the building blocks of life and not others? A new study by Scripps Research scientists helps answer these longstanding questions.


						
The results, published in the chemistry journal Angewandte Chemie on June 27, 2025, showhow ribose may have become the sugar of choice for RNA development. They found that ribose binds to phosphate -- another molecular component of RNA -- more quickly and effectively than other sugar molecules. This feature could have helped select ribose for inclusion in the molecules of life.

"This gives credence to the idea that this type of prebiotic chemistry could have produced the building blocks of RNA, which then could have led to entities which exhibit lifelike properties," says corresponding author Ramanarayanan Krishnamurthy, professor of chemistry at Scripps Research.

Nucleotides, the building blocks of RNA and DNA, consist of a five-carbon sugar molecule (ribose or deoxyribose) that is bound to a phosphate group and a nitrogen-based base (the part of the molecule that encodes information, e.g., A, C, G or U). Krishnamurthy's research aims to understand how these complex molecules could have arisen on primordial Earth. Specifically, this study focused on phosphorylation, the step within nucleotide-building where ribose connects to the phosphate group.

"Phosphorylation is one of the basic chemistries of life; it's essential for structure, function and metabolism," says Krishnamurthy. "We wanted to know, could phosphorylation also play a fundamental role in the primordial process that got all of these things started?"

From previous work, the team knew that ribose could become phosphorylated when combined with a phosphate-donating molecule called diamidophosphate (DAP). In this study, they wanted to know whether other, similar sugars could also undergo this reaction, or whether there is something special about ribose.

To test this, the researchers used controlled chemical reactions to investigate how quickly and effectively ribose is phosphorylated by DAP compared to three other sugar molecules with the same chemical makeup but a different shape (arabinose, lyxose and xylose). Then, they used an analytical technique called nuclear magnetic resonance (NMR) spectroscopy to characterize the molecules produced by each reaction.




They showed that although DAP was able to phosphorylate all four sugars, it phosphorylated ribose at a much faster rate. Additionally, the reaction with ribose resulted exclusively in ring-shaped structures with five corners (e.g., 5-member rings), whereas the other sugars formed a combination of 5- and 6-member rings.

"This really showed us that there is a difference between ribose and the three other sugars," says Krishnamurthy. "Ribose not only reacts faster than the other sugars, it's also more selective for the five-member ring form, which happens to be the form that we see in RNA and DNA today."

When they added DAP to a solution containing equal amounts of the four different sugars, it preferentially phosphorylated ribose. And whereas the other three sugars got "stuck" at an intermediate point in the reaction, a large proportion of the ribose molecules were converted into a form that could likely react with a nuclear base to form a nucleotide.

"What we got was a 2-in-1: We showed that ribose is selectively phosphorylated from a mixture of sugars, and we also showed that this selective process produces a molecule with a form that is conducive for making RNA," says Krishnamurthy. "That was a bonus. We did not anticipate that the reaction would pause at the stage advantageous for producing nucleotides."

The researchers caution that, even if these reactions can all occur abiotically, it doesn't mean that they are the reactions that necessarily resulted in life.

"Studying these types of chemistries helps us understand what sort of processes might have led to the molecules that constitute life today, but we are not making the claim that this selection is what led to RNA and DNA, because that's quite a leap," says Krishnamurthy. "There are a lot of other things that need to happen before you get to RNA, but this is a good start."

In future research, the team plans to test whether this chemical reaction can occur inside primitive cellular structures called "protocells."




"The next question is, can ribose be selectively enriched within a protocell, and can it further react to make nucleotides within a protocell?" says Krishnamurthy. "If we can make that happen, it might produce enough tension to force the protocell to grow and divide -- which is exactly what underpins how we grow."

In addition to Krishnamurthy, the study "Selection of Ribofuranose-Isomer Among Pentoses by Phosphorylation with Diamidophosphate" was co-authored by Harold A. Cruz of Scripps Research.

The work was supported by the NASA Astrobiology Exobiology grant (80NSSC22K0509).
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Teen bats are spawning new viruses-here's why scientists are paying close attention | ScienceDaily
New research by the University of Sydney offers important insights into how and when new coronavirus variants arise in bats.


						
Bats are beneficial to our ecosystems and economy but, as habitat destruction and environmental stressors put them in closer proximity to humans, disease risks can emerge. The research, published in Nature Communications on July 17, offers an approach to anticipating the emergence of coronaviruses. It found young bats are infected more frequently and could be a key source of viral spillover into other species. The study also reveals the dynamics of coronaviruses circulating in Australian bats, which pose no known risk to humans.

Endemic in bat populations, most coronaviruses never infect humans. When they do, as with the SARS, COVID-19 and MERS outbreaks, they typically spill over from bats via a bridging animal host.

"Coronaviruses tend not to be of major concern to bats," said Dr Alison Peel from the University's School of Veterinary Science, who led the study. "But they can behave differently if they spill over to new species."

In one of the most comprehensive single studies of its type, the researchers collected more than 2,500 faecal samples, via which bats shed coronaviruses, over three years. Samples were taken from black flying foxes and grey-headed flying foxes at five roost sites across Australia's eastern seaboard.

Viral testing of the samples showed coronaviruses were most prevalent in young bats between March and July, when they were weaning and approaching maturity. This was consistent across the three-year study. Particularly notable was the high proportion of bats infected with multiple coronaviruses at once.

"We were surprised by that high rate of co-infection among juveniles and subadults," Dr Peel said. "Co-infection presents the opportunity for a single cell to become infected with multiple viruses, an important natural precursor to the generation of new strains."

The six coronaviruses detected in the study were nobecoviruses, a subclass which does not jump to humans. Three of these were new. They were useful to analyse because they pose minimal risk to people but are the evolutionary cousins of sarbecoviruses, so-called SARS-like viruses which are more prone to spill across to other species. Understanding the evolution of nobecoviruses offers parallel insights into the evolution of more dangerous coronaviruses.




"We safely tracked how and when coronaviruses circulated naturally in bat populations. Using genomics to track infections to individual animals," Dr John-Sebastian Eden, a study co-author from the Westmead Insitute for Medical Research and the University's Faculty of Medicine and Health.

"The results offer a model for scientists looking to understand coronavirus emergence and future risks in bat populations around the world. By focusing on co-infections in young bats during certain periods, researchers might better predict the natural evolution and emergence of riskier coronaviruses before they pose a risk to human health."

Dr Peel said more research is needed to understand why young bats are more susceptible to infection and co-infection.

"It could be the result of newly weaned animals whose immune systems are still developing or the stress faced by teenage bats looking for a mate for the first time," she said.

The changing environment could also be a factor.

"We know from previous research on other viruses that habitat loss caused by encroaching human populations and food shortages can create stress in bats that weakens immunity and makes them susceptible to infections. It will be important to find out if that's also the case for coronaviruses."

Dr Peel and Dr Eden's research began in 2020, as the COVID-19 pandemic took hold. It built on earlier research into the spread of Hendra virus, which also originates in bats.

"It's rare to see this scale and depth of data in virological research, even among human viruses," said Dr Peel. "The gathering of samples from both individual bats and beneath roosts, and the tracking of individual strains across multiple sites and years, provides a strong foundation for ongoing research into the role of environmental stress on coronavirus emergence."
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Beneath the scales: The secret bone armor that helped lizards survive Australia | ScienceDaily
Beneath the scales of Australia's iconic monitor lizards (commonly known as goannas), scientists have discovered an unexpected secret: a hidden layer of bony skin structures known as osteoderms. These structures, which have been long overlooked, may hold the key to understanding how these ancient reptiles not only survived but thrived in one of the world's harshest environments.


						
The findings, published on July 21 in the prestigious Zoological Journal of the Linnean Society, mark the first large-scale global study of osteoderms in lizards and snakes. The international collaboration brought together researchers from Australia, Europe and the United States, who used cutting-edge micro-CT scanning to examine nearly 2,000 reptile specimens from major museum collections including those held at Museums Victoria's Research Institute.

'We were astonished to find osteoderms in 29 Australo-Papuan monitor lizard species that had never been documented before,' said Roy Ebel, lead author and researcher at Museums Victoria Research Institute and the Australian National University. 'It's a fivefold increase in known cases among goannas.'

Osteoderms are most commonly known from crocodiles, armadillos, and even some dinosaurs like Stegosaurus. But their function has remained something of an evolutionary mystery. While they may provide protection, scientists now suspect they may also support heat regulation, mobility and calcium storage during reproduction.

This new research reveals that osteoderms are far more widespread in lizards than previously thought, occurring in nearly half of all lizard species worldwide - an 85% increase on earlier estimates.

At the heart of this discovery lies the power of museum collections. Scientific institutions like Museums Victoria Research Institute play a critical role in preserving biodiversity through time, enabling researchers to study species long after they were collected. Many of the specimens used in this study were decades, and in some cases over 120 years old, but advances in imaging technology enabled scientists to uncover new insights without harming the original material. These collections are not just archives, they're active tools for scientific discovery.

'What's so exciting about this finding is that it reshapes what we thought we knew about reptile evolution,' said Dr Jane Melville, Museums Victoria Research Institute Senior Curator of Terrestrial Vertebrates. 'It suggests that these skin bones may have evolved in response to environmental pressures as lizards adapted to Australia's challenging landscapes.'

Until now, the presence of osteoderms in monitor lizards was considered rare and mostly confined to the famed Komodo dragon. But the discovery of their widespread presence across Australo-Papuan goannas opens up new questions about how these lizards adapted, survived and diversified across the continent.

This landmark study not only tells a new chapter in the story of Australia's goannas, it provides a powerful new dataset for exploring how skin, structure, and survival have intertwined across millions of years of evolution.
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This oat discovery could change your breakfast-and the future of plant-based food | ScienceDaily
New University of South Australia research is providing evidence of biological triggers of oil production in oats, a discovery that will help processing and potentially drive further demand for Australian-grown oats.


						
While Australia is the world's second-largest exporter of oats, high oil content in oat grains creates challenges during milling, reducing processing efficiency and limiting product innovation - particularly in high-demand sectors like oat flour and plant-based proteins.

Researchers from the University of South Australia, the South Australian Research and Development Institute (SARDI), and the University of Adelaide are collaborating on research designed to better understand the biological processes responsible for oil synthesis in oat grains.

In this study, two contemporary varieties of oats were examined using spatial imaging techniques to track oil build-up during grain development. Researchers then applied 'omics' technologies - lipidomics and proteomics - to analyse lipid and protein expression, which provided key insights into the biological mechanisms involved in the actual formation of the grain, including those relating to oil synthesis.

The UniSA findings have provided further evidence of the mechanisms that underlie the amount of oil in an oat grain. These findings will help to guide future breeding efforts for naturally lower-oil oat varieties, improving milling yields and creating new value-added opportunities across the oat supply chain.

UniSA PhD candidate, Darren Lau, says that current oil removal methods are inefficient and that low-oil breeding programs will aid industry growth.

"While oil can be removed from partially milled oat flakes - using supercritical carbon dioxide prior to further milling - this approach is laborious and expensive," he says.




"Breeding low-oil oat varieties is a cost-effective approach but requires further understanding of oil production in oats. This is where our research is critical.

"Our analysis has identified several key enzymes that are involved in oil synthesis which could be genetically manipulated to lower oil content of oat grains.

"Reducing oil content could also unlock new opportunities in sectors like oat flour and alternative proteins, which could significantly strengthen Australia's position in the market."

The economic potential of these opportunities is reflected in the quantity of oats exported globally. For example, in 2022 twenty-six million metric tonnes of oats were produced worldwide, ranking them seventh among cereals in production quantity.

Lowering oil content in oat grains will enhance processing and product versatility, positioning them alongside traditional cereal staples like barley, maize, wheat, and rice, and further driving industry growth.

The UniSA findings are being used by the Grains Research and Development Corporation (GRDC) oat grain quality consortium to improve suitability for milling and food/beverage ingredient development. Additional research is continuing within the consortium that will build on the study's findings to further inform breeding efforts aimed at reducing oil content in oats.




"The consortia are currently working on a larger and more diverse oat cohort to further investigate molecular markers and nutrient partitioning of oil in oats," Lau says.

"The consortia are also investigating one of the key enzymes validated in this study to determine whether manipulating or removing it can lower oil content, and how that affects the growth of the plant."

SARDI Project Lead Dr Janine Croser, says the study's findings provide further evidence of key pathways involved in oat oil biosynthesis.

"This research provides important insights into the biological mechanisms underlying varietal differences of oil production in developing oat grains," Dr Croser says.

"We expect that the development of low-oil lines will improve efficiencies in the flour milling process and potentially lead to novel uses for oats.

"With demand for plant-based foods on the rise, we anticipate the oat grain quality consortium research will help put Australia at the forefront of oat innovation - supporting growers, processors, and exporters alike."

The full paper, Proteomic and lipidomic analyses reveal novel molecular insights into oat (Avena sativa L.) lipid regulation and crosstalk with starch synthesis during grain development, is available online.
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What radar found beneath Antarctica could slow ice melt and rising seas | ScienceDaily
The remains of landscapes thought to have formed when ancient rivers flowed across East Antarctica have been discovered - and could help predictions of future loss from the ice sheet.


						
Researchers led by Durham University, UK, examined radar measurements of ice thickness and found extensive, previously unmapped, flat surfaces buried beneath a 3,500 km stretch of the East Antarctic coastline.

These surfaces were once connected and it is believed were formed by large rivers after East Antarctica and Australia broke apart approximately 80 million years ago, and before ice covered Antarctica about 34 million years ago.

The flat surfaces are now hidden beneath the ice sheet and separated by deep troughs, which fast-flowing glaciers are steered through. The ice above the surfaces is moving much more slowly, the researchers say.

Ice loss from Antarctica is increasing, but the flat surfaces act as barriers to ice flow and may currently be regulating the rate of ice loss.

East Antarctica has the potential to raise global sea levels by 52 meters (170 feet) if it were to melt completely.

Adding the newly discovered surfaces' effects into models of future ice-sheet behavior could help refine projections of how the East Antarctic Ice Sheet might react to climate change and what its impact on global sea levels could be, the researchers add.




The findings are published in the journal Nature Geoscience.

Research lead author Dr Guy Paxman, a Royal Society University Research Fellow in the Department of Geography, Durham University, said: "The landscape hidden beneath the East Antarctic Ice Sheet is one of the most mysterious not just on Earth, but on any terrestrial planet in the solar system.

"When we were examining the radar images of the sub-ice topography in this region, these remarkably flat surfaces started to pop out almost everywhere we looked.

"The flat surfaces we have found have managed to survive relatively intact for over 30 million years, indicating that parts of the ice sheet have preserved rather than eroded the landscape.

"Information such as the shape and geology of the newly mapped surfaces will help improve our understanding of how ice flows at the edge of East Antarctica.

"This in turn will help make it easier to predict how the East Antarctic Ice Sheet could affect sea levels under different levels of climate warming in the future."

The extensive flat surfaces were found beneath approximately 40% of the East Antarctic Ice Sheet's 3,500km-long coastline between Princess Elizabeth Land and George V Land.




The preservation of these enigmatic surfaces over tens of millions of years indicates a lack of intense, selective erosion of these areas throughout Antarctica's glacial history.

The research team also included the universities of Newcastle, Edinburgh and Exeter, UK, the British Antarctic Survey, the Alfred Wegener Institute, Germany, the Polar Research Institute of China, and Beijing University of Technology.

Research co-author Professor Neil Ross, Professor of Polar Science and Environmental Geophysics, Newcastle University, said: "We've long been intrigued and puzzled about fragments of evidence for 'flat' landscapes beneath the Antarctic ice sheets.

"This study brings the jigsaw pieces of data together, to reveal the big picture: how these ancient surfaces formed, their role in determining the present-day flow of the ice, and their possible influence on how the East Antarctic Ice Sheet will evolve in a warming world."

The researchers emphasize the need to further explore the influence of these flat surfaces on ice sheet movement during past warmer climates.

This would include drilling through the ice to retrieve rock from the flat surfaces to understand when they were last free from ice cover. This will help improve predictions for how the ice around this large section of the East Antarctic margin will respond as the climate and ocean warms.

The research was funded by the UK's Natural Environment Research Council, a Leverhulme Trust Early Career Fellowship, the European Research Council, the AWI INSPIRES III program and the Natural Science Foundation of China.
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Scientists just solved the mystery of the missing ocean plastic-now we're all in trouble | ScienceDaily
"This estimate shows that there is more plastic in the form of nanoparticles floating in the this part of the ocean, than there is in larger micro- or macroplastics floating in the Atlantic or even all the world's oceans!," said Helge Niemann, researcher at NIOZ and professor of geochemistry at Utrecht University. Mid-June, he received a grant of 3.5 million euros to conduct more research into nanoplastics in the sea and their fate.


						
Ocean expedition For this research, Utrecht master student Sophie ten Hietbrink worked for four weeks aboard the research vessel RV Pelagia. On a trip from the Azores to the continental shelf of Europe, she took water samples at 12 locations where she filtered out anything larger than one micrometer. "By drying and heating the remaining material, we were able to measure the characteristic molecules of different types of plastics in the Utrecht laboratory, using mass spectrometry," Ten Hietbrink says.

First real estimate The research by NIOZ and Utrecht University provides the first estimate of the amount of nanoplastics in the oceans. Niemann: "There were a few publications that showed that there were nanoplastics in the ocean water, but until now no estimate of the amount could ever be made." This first estimate was made possible, according to Niemann, by the joining of forces of ocean scientists and the knowledge of atmospheric scientist Dusan Materic of Utrecht University.

Shocking amount Extrapolating the results from different locations to the whole of the North Atlantic Ocean, the researchers arrived at the immense amount of 27 million tons of nanoplastics. "A shocking amount," Ten Hietbrink believes. "But with this we do have an important answer to the paradox of the missing plastic." Until now, not all the plastic that was ever produced in the world could be recovered. So, it turns out that a large portion is now floating in the water as tiny particles.

Sun, rivers and rain The nanoplastics can reach water by various routes. In part, this happens because larger particles disintegrate under the influence of sunlight. Another part probably flows along with river water. It also appears that nanoplastics reach the oceans through the air, as suspended particles fall down with rainwater or fall from the air onto the water surface as 'dry deposition'.

Consequences The consequences of all those nanoplastics in the water could be fundamental, Niemann emphasizes. "It is already known that nanoplastics can penetrate deep into our bodies. They are even found in brain tissue. Now that we know they are so ubiquitous in the oceans, it's also obvious that they penetrate the entire ecosystem; from bacteria and other microorganisms to fish and top predators like humans. How that pollution affects the ecosystem needs further investigation."

Other oceans In the future, Niemann and colleagues also want to do further research on, for example, the different types of plastics that have not yet been found in the fraction of 1 micrometer or smaller. "For example, we have not found polyethylene or polypropylene among the nanoplastics. It may well be that those were masked by other molecules in the study. We also want to know if nanoplastics are as abundant in the other oceans. It is to be feared that they do, but that remains to be proven.

Not cleaning up but preventing Niemann emphasizes that the amount of nanoplastics in ocean water was an important missing piece of the puzzle, but now there is nothing to do about it. "The nanoplastics that are there, can never be cleaned up. So an important message from this research is that we should at least prevent the further pollution of our environment with plastics."
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Scientists just discovered a secret code hidden in your DNA | ScienceDaily
A new international study suggests that ancient viral DNA embedded in our genome, which were long dismissed as genetic "junk," may actually play powerful roles in regulating gene expression. Focusing on a family of sequences called MER11, researchers from Japan, China, Canada, and the US have shown that these elements have evolved to influence how genes turn on and off, particularly in early human development.


						
Transposable elements (TEs) are repetitive DNA sequences in the genome that originated from ancient viruses. Over millions of years, they spread throughout the genome via copy-and-paste mechanisms. Today, TEs make up nearly half of the human genome. While they were once thought to serve no useful function, recent research has found that some of them act like "genetic switches," controlling the activity of nearby genes in specific cell types.

However, because TEs are highly repetitive and often nearly identical in sequence, they can be difficult to study. In particular, younger TE families like MER11 have been poorly categorized in existing genomic databases, limiting our ability to understand their role.

To overcome this, the researchers developed a new method for classifying TEs. Instead of using standard annotation tools, they grouped MER11 sequences based on their evolutionary relationships and how well they were conserved in the primate genomes. This new approach allowed them to divide MER11A/B/C into four distinct subfamilies, namely, MER11_G1 through G4, ranging from oldest to youngest.

This new classification revealed previously hidden patterns of gene regulatory potential. The researchers compared the new MER11 subfamilies to various epigenetic markers, which are chemical tags on DNA and associated proteins that influence gene activity. This showed that this new classification aligned more closely with actual regulatory function compared with previous methods.

To directly test whether MER11 sequences can control gene expression, the team used a technique called lentiMPRA (lentiviral massively parallel reporter assay). This method allows thousands of DNA sequences to be tested at once by inserting them into cells and measuring how much each one boosts gene activity. The researchers applied this method to nearly 7000 MER11 sequences from humans and other primates, and measured their effects in human stem cells and early-stage neural cells.

The results showed that MER11_G4 (the youngest subfamily) exhibited a strong ability to activate gene expression. It also had a distinct set of regulatory "motifs," which are short stretches of DNA that serve as docking sites for transcription factors, the proteins that control when genes are turned on. These motifs can dramatically influence how genes respond to developmental signals or environmental cues.

Further analysis revealed that the MER11_G4 sequences in humans, chimpanzees, and macaques had each accumulated slightly different changes over time. In humans and chimpanzees, some sequences gained mutations that could increase their regulatory potential during in human stem cells.Young MER11_G4 binds to a distinct set of transcription factors, indicating that this group gained different regulatory functions through sequence changes and contributes to speciation,leading researcher Dr. Xun Chen explains.

The study offers a model for understanding how "junk" DNA can evolve into regulatory elements with important biological roles. By tracing the evolution of these sequences and directly testing their function, the researchers have demonstrated how ancient viral DNA has been co-opted into shaping gene activity in primates.

"Our genome was sequenced long ago, but the function of many of its parts remain unknown," co-responding author Dr. Inoue notes. Transposable elements are thought to play important roles in genome evolution, and their significance is expected to become clearer as research continues to advance.
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AI uncovers 86,000 hidden earthquakes beneath Yellowstone's surface | ScienceDaily
Yellowstone, a popular tourist destination and namesake of an equally popular TV show, was the first-ever national park in the United States. And bubbling beneath it - to this day - is one of Earth's most seismically active networks of volcanic activity.


						
In a new study, published July 18 in the high impact journal Science Advances, Western engineering professor Bing Li and his collaborators at Universidad Industrial de Santander (Industrial University of Santander) in Colombia and the United States Geological Survey used machine learning to re-examine historical earthquake data from the Yellowstone caldera over a 15-year period. The team was able to retroactively detect and assign magnitudes to approximately 10 times more seismic events, or earthquakes, than previously recorded.

A caldera - like the one at Yellowstone Park spanning parts of Wyoming, Idaho and Montana - is a large depression or hollow formed when a volcano erupts and the magma chamber beneath it empties, leading to the collapse of the land above. This is different than a volcanic crater, which is formed by outward blasting.

The historical catalogue for the Yellowstone caldera now contains 86,276 earthquakes spanning the years 2008 to 2022, significantly improving previous understanding of volcanic and seismic systems through better data collection and systematic analyses.

A key finding in the study is that more than half of the earthquakes recorded in Yellowstone were part of earthquake swarms - groups of small, interconnected earthquakes that spread and shift within a relatively small area over a relatively short period of time. This is unlike an aftershock, which is a smaller earthquake that follows a larger mainshock in the same general area.

"While Yellowstone and other volcanoes each have unique features, the hope is that these insights can be applied elsewhere," said Li, an expert in fluid-induced earthquakes and rock mechanics. "By understanding patterns of seismicity, like earthquake swarms, we can improve safety measures, better inform the public about potential risks, and even guide geothermal energy development away from danger in areas with promising heat flow."

Molten-detecting machines

Prior to the application of machine learning, earthquakes were generally detected through manual inspection by trained experts. This process takes time, is cost-intensive and often detects fewer events than possible now with machine learning. Machine learning has sparked a data-mining gold rush in recent years as seismologists revisit the wealth of historical waveform data stored in datacenters across the world and learn more about current and previously unknown seismic regions around the world.




"If we had to do it old school with someone manually clicking through all this data looking for earthquakes, you couldn't do it. It's not scalable," said Li.

The study also shows that earthquake swarms beneath the Yellowstone caldera have occurred along relatively immature, rougher fault structures, compared to more typical mature fault structures seen in regions such as southern California and even immediately outside the caldera.

The roughness was measured by characterizing earthquakes as fractals, which are geometric shapes that exhibit self-similarity, meaning they appear similar at different scales. First visualized by Benoit Mandelbrot in 1980, fractal patterns are seen in coastlines, snowflakes, broccoli, and even the branching of blood vessels. The fractal-based models, targeting roughness versus regularity, were able to characterize these earthquake swarms, which the researchers believe were caused by the mix of slowly moving underground water and sudden bursts of fluid.

"To a large extent, there is no systematic understanding of how one earthquake triggers another in a swarm. We can only indirectly measure space and time between events," said Li. "But now, we have a far more robust catalogue of seismic activity under the Yellowstone caldera, and we can apply statistical methods that help us quantify and find new swarms that we haven't seen before, study them, and see what we can learn from them."
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The heatwave that shattered ecosystems, starved whales, and drove fish north | ScienceDaily
New research from the University of Victoria (UVic) highlights how marine heatwaves can dramatically impact marine ecosystems and offers a stark preview of how future ocean warming will reshape ocean life.


						
From 2014 to 2016, the Pacific coast of North America experienced the longest marine heatwave ever recorded, with temperatures reaching two to six degrees above historical averages over a prolonged period. Researchers from UVic's Baum Lab have compiled a comprehensive overview of the heatwave's ecological impacts, reviewing the findings from 331 primary studies and governmental reports.

"The marine heatwave resulted in unprecedented ecological disturbance across thousands of kilometers of North America's west coast," says Samuel Starko, lead author and former UVic postdoctoral fellow. "Our comprehensive synthesis of the ecological impacts of the heatwave helps us to better understand its overall impacts and how these fit into the broader context of other marine heatwaves."

According to the research, 240 different species were found outside of their typical geographic range during the heatwave, with many of them found further north than ever before. Several species, such as the northern right whale dolphin and the sea slug Placida cremoniana, were found over 1,000 kilometers north of their typical habitat.

The heatwave caused widespread kelp and seagrass declines and many kelp forests collapsed. Species from sea stars to seabirds died on unprecedented scales and unusual mortality events were observed in several species of marine mammal. A key rocky shore predator, Pycnopodia helianthoides, came close to extinction.

Many of the impacts of the heatwave were cascading, with direct impacts on some species driving complex dynamics that affected everything from plankton to whales. Temperature-linked diseases, such as sea star wasting disease, contributed to ecosystem collapse. The reduced abundance and nutritional quality of forage fish caused problems for predators. Plankton communities reorganized and offshore oceanographic productivity was altered.

The heatwave had economic costs as well. The closure of multiple fisheries, driven by changes in species interactions, disease proliferation and habitat loss, caused hundreds of millions of dollars in losses.

"As heatwaves become more frequent and intense under climate change, the 2014-16 Northeast Pacific marine heatwave provides a critical example of how climate change is impacting ocean life, and how our future oceans may look," says Julia Baum, UVic marine ecologist and special advisor, climate. "This study underscores the urgent need for proactive, ecosystem-based marine conservation strategies and climate change mitigation measures."

The research, published in Oceanography and Marine Biology: An Annual Review, is supported by funding from the Natural Science and Engineering Research Council of Canada, Mitacs, Oceans North, Fisheries and Oceans Canada and the Forrest Research Foundation.

Research in the Baum Lab supports the United Nations Sustainable Development Goals (SDGs) No. 11 (life below water) and No. 13 (climate action). Learn more about the SDGs at UVic.
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This genetic breakthrough could help thousands of species cheat extinction | ScienceDaily
Gene editing technologies -- such as those used in agriculture and de-extinction projects -- can be repurposed to offer what an international team of scientists is calling a transformative solution for restoring genetic diversity and saving endangered species.


						
In a new Nature Reviews Biodiversity Perspective article published on July 18, the authors explore the promises, challenges and ethical considerations of genome engineering, and propose an approach for its implementation into biodiversity conservation.

They argue that gene editing could recover lost genetic diversity in species at risk of extinction using historical samples, such as DNA from museum collections, biobanks and related species.

The multidisciplinary team of conservation geneticists and biotechnologists is co-led by Prof Cock van Oosterhout at the University of East Anglia (UEA) and Dr Stephen Turner from Colossal Biosciences, in collaboration with the Colossal Foundation, the Durrell Institute of Conservation and Ecology (University of Kent), Globe Institute (University of Copenhagen), Mauritius Wildlife Foundation (MWF), the Mauritius National Parks and Conservation Service (NPCS), and Durrell Wildlife Conservation Trust.

"We're facing the fastest environmental change in Earth's history, and many species have lost the genetic variation needed to adapt and survive," said Prof van Oosterhout. "Gene engineering provides a way to restore that variation, whether it's reintroducing DNA variation that has been lost from immune-system genes that we can retrieve from museum specimens or borrowing climate-tolerance genes from closely related species.

"To ensure the long-term survival of threatened species, we argue that it is essential to embrace new technological advances alongside traditional conservation approaches."

Conservation successes such as captive breeding and habitat protection often focus on boosting population numbers but do little to replenish the gene variants lost when a species' numbers crash.




As populations rebound, they can remain trapped with a diminished genetic variation and a high load of harmful mutations, a phenomenon known as genomic erosion. Without intervention, species that recovered from a population crash may remain genetically compromised, with reduced resilience to future threats like new diseases or shifting climates.

One example of this is the pink pigeon, whose population has been brought back from the brink of extinction -- from about 10 individuals to a population now of more than 600 birds -- by decades of captive-breeding and reintroduction efforts in Mauritius.

Several of the authors have studied the pigeon's genetics to reveal that, despite its recovery, it continues to experience substantial genomic erosion and is likely to go extinct in the next 50 to 100 years. The next challenge is to restore the genetic diversity it has lost, enabling it to adapt to future environmental change -- genome engineering could make this possible.

The technology is already common in agriculture: crops resistant to pests and drought cover millions of hectares worldwide. More recently, announcements of plans to bring extinct species back to life have further highlighted its potential.

"The same technological advances that allow us to introduce genes of mammoths into the genome of an elephant can be harnessed to rescue species teetering on the brink of extinction," said Dr Beth Shapiro, Chief Science Officer at Colossal Biosciences. "It is our responsibility to reduce the extinction risk faced today by thousands of species."

The scientists outline three key applications for gene editing in conservation:
    	Restoring lost variation -- bringing back genetic diversity that has been lost from the gene pool of the modern populations of threatened species, using DNA from samples of the species collected decades or even centuries ago, which are stored in natural history museums all over the world.
    	Facilitated adaptation -- introducing genes from related, better-adapted species to confer traits like heat tolerance or pathogen resistance, equipping threatened species to adapt to rapid environmental change.
    	Reducing harmful mutations -- populations that have previously crashed in numbers often carry harmful mutations that have become fixed by chance, so targeted gene edits could replace these mutations with the healthy variant from before the population crash, with the potential to improve fertility, survival rates, and overall health.

They also address the risks, such as off-target genetic modifications and unintentional further reductions in genetic diversity, cautioning that the approaches remain experimental.




The need for phased, small-scale trials, and rigorous long-term monitoring of evolutionary and ecological impacts is emphasized, as well as robust engagement with local communities, indigenous groups and the wider public, before broader implementation. The authors stress that genetic interventions must complement, not replace, habitat restoration and traditional conservation actions.

"Biodiversity faces unprecedented threats that demand unprecedented solutions," said Associate Professor Hernan Morales of the Globe Institute. "Genome editing is not a replacement for species protection and will never be a magical fix -- its role must be carefully evaluated alongside established conservation strategies as part of a broader, integrated approach with species protection as a guiding principle."

Biotech-driven initiatives could also attract new investors and expertise, potentially creating new benefits for existing endangered species program.

'Genome engineering in biodiversity conservation and restoration', Cock van Oosterhout et al, is published in Nature Reviews Biodiversity on 18 July.
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Dirty water, warm trucks, and the real reason romaine keeps making us sick | ScienceDaily
E. coli outbreaks in romaine lettuce have long been a public health concern. and now a new Cornell University paper suggests that a combination of efforts in the field, and even postharvest techniques, can minimize risk to human health.


						
Co-authored by Renata Ivanek, a professor in the department of population medicine and diagnostic sciences, and Martin Wiedmann, professor in food safety, the paper outlines interventions likely to make a concrete difference in the safety of the nation's romaine.

"This study supports that interventions should focus on reducing produce contamination via contaminated irrigation water, on assuring that produce washes applied during processing consistently deliver reasonably high reductions of bacterial numbers, and on improving temperature control during distribution," Wiedmann said.

"We tried to describe the system as holistically as possible to account for different risk factors and how they could have interactions," Ivanek said. "There's not just one intervention that will save us all. We spent a lot of time trying to understand the preharvest component, especially the irrigation water piece and how much risk can be explained by that."

Study results suggested that much contamination originates from irrigation with untreated surface water applied through overhead spray irrigation systems. They found that risk from irrigation was reduced either through water treatments or by switching to furrow or drip irrigation.

"While not the most common system, spray irrigation is used in a number of fields for its benefits during germination, its cooling effect on plants and other reasons. But drip or furrow irrigation reduces the probability that water directly touches the leaves," Ivanek said, acknowledging that switching to these other irrigation systems introduces significant potential additional costs to grower.

Ivanek and her co-authors also explored the importance of maintaining proper cold storage temperatures along the entire supply chain to romaine's final destination.

"Time and temperature play a role in food safety, and also in food quality and shelf life," she said, describing a "perfect storm" if contamination happens at the farm or processing level and then improper transportation temperatures allow bacteria to grow.

The comprehensive practices and interventions explored in this study intend to aid decision-makers in establishing and enhancing food safety best management practices, Ivanek said.

"The big message is the American food supply chain is extremely safe compared to other countries," she said. "We're exploring how can we make it even safer and where we should put additional effort."
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18x more floods, 105% bigger storms - all from a single clear-cut | ScienceDaily
Clear-cutting can make catastrophic floods 18 times more frequent with effects lasting more than 40 years, according to a new UBC study.


						
In one watershed, these extreme floods also became more than twice as large, turning a once-in-70-years event into something that now happens every nine.

"This research challenges conventional thinking about forest management's impact on flooding," said senior author Dr. Younes Alila, a hydrologist in the UBC faculty of forestry. "We hope the industry and policymakers will take note of the findings, which show that it matters not only how much forest you remove but also where, how and under what conditions."

Same treatment, different floods 

The UBC-led study draws on one of the world's longest-running forest experiments at the Coweeta Hydrologic Laboratory in North Carolina and is published in the Journal of Hydrology.

The research team analyzed two adjacent watersheds, one north-facing, the other south-facing, that were both clear-cut in the late 1950s.

"We found seemingly minor landscape factors -- like the direction a slope faces -- can make or break a watershed's response to treatment," said first author Henry Pham, a doctoral student in the faculty of forestry.




In the north-facing watershed, which receives less direct sunlight and retains more moisture, floods became four to 18 times more frequent. Average flood sizes increased by 47 percent compared to pre-treatment levels, and the biggest floods grew by as much as 105 percent.

In the south-facing watershed, the same treatment had virtually no impact on flood behavior.

Old flood models inadequate 

Most conventional flood models use simplified assumptions: cut X percent of trees, expect Y percent more water runoff. But this study found that such models fail to account for extreme and erratic flood patterns that emerge after landscape disturbances.

"This experimental evidence validates our longstanding call for better analysis methods," said Dr. Alila. "When we apply proper probabilistic tools to long-term data, we find much stronger and more variable impacts than older models suggest."

In short, he adds, forest treatments don't just raise average flood levels -- they can fundamentally reshape a watershed's entire flood regime, making rare and catastrophic events much more common.




The most concerning finding was that flood effects in the north-facing watershed persisted for over 40 years, confirming that forestry treatments can lead to long-term changes in a watershed's flood response, especially as climate change brings more extreme weather, putting downstream communities at greater risk.

Policy implications

The findings have immediate relevance for forest management practices, particularly in B.C. where there are similar terrain types and forestry operations in the form of clear-cut logging.

Dr. Alila noted that the model used in this study can be used to predict which parts of B.C. are currently more at risk of extreme flooding. It can also be used to investigate how much of the severity of Sumas Prairie floods in 2021 and the more recent Texas floods can be attributed to global warming and/or land use and forest cover changes.

"Our findings highlight how multiple landscape factors interact in complex ways. As climate conditions shift, understanding those dynamics is becoming increasingly important for forest and water management."
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11,000-year-old feast uncovered: Why hunters hauled wild boars across mountains | ScienceDaily
Magnets and shot glasses serve as fun holiday souvenirs, but certain foods synonymous with a country's identity can make for extra meaningful gifts for friends and loved ones; think French cheese, Dutch Stroopwafels and Canadian maple syrup.


						
According to new research, communities that lived in western Iran about 11,000 years ago during the Early Neolithic period took a similar approach when it came to gift-giving.

They invested significant effort to bring wild boars hunted in dispersed parts of the landscape as gifts to be eaten at a communal celebration that took place at what is now the archaeological site of Asiab in the Zagros Mountains.

The findings, conducted by an international team of researchers including scientists from The Australian National University (ANU), suggest this practice of offering gifts that have geographical symbolism can be traced back to prehistory.

"Food and long-standing culinary traditions form an integral component of cultures all over the globe. It is for this reason holidays, festivals, and other socially meaningful events commonly involve food. For example, we cannot imagine Christmas without the Christmas meal, Eid without the food gifts, or Passover without matzo ball soup," Dr Petra Vaiglova from ANU said.

The scientists unearthed the skulls of 19 wild boars that were neatly packed and sealed inside a pit within a round building at the Asiab site. Butchery marks on the animals' skulls suggest they were used for feasting, but until now scientists were unsure where these boars came from.

Dr Vaiglova and the international research team examined the tooth enamel of five of these wild boars. The researchers analysed microscopic growth patterns and chemical signatures inside the enamel that offered "tell-tale" signs indicating that at least some of the boars used for the feast were not from the area where the gathering took place.




"Just like trees and their annual growth rings, teeth deposit visible layers of enamel and dentine during growth that we can count under the microscope. This is the first time these growth layers have been used to guide geochemical analysis of animal teeth to answer questions about human-animal interactions," Dr Vaiglova said.

"Rainfall and bedrock have distinct isotopic values in different geographical locations. These isotopic values get incorporated into animal tissues through drinking water and food. Measuring the isotopic values of tooth enamel allowed us to assess whether all the animals came from the same part of the region or whether they originated from more dispersed locations.

"Because the values we measured across the five teeth showed a high amount of variability, it is unlikely that all the animals originated from the same location. It is possible that some of them originated roughly 70 kilometers (~43 miles) away from the site where the feast took place."

The researchers said it is surprising that these hunters went through such effort to kill and transport boars from their local region over difficult mountainous terrain during a journey that likely would have taken several days, especially considering boars were not the most hunted animal during the Early Neolithic period.

Dr Vaiglova said communities living in the Zagros Mountains at this time had a "very diverse hunting strategy" and were hunting lots of different animal species.

"Boars are especially aggressive and so displaying them as hunting trophies or presenting them at a feast carries with it a certain element of significance. Bringing these animals from distant locations would have undoubtedly helped celebrate the importance of the social event that took place at Asiab," she said.




"What is special about the feast at Asiab is not only its early date and that it brought together people from across the wider region, but also the fact that people who participated in this feast invested substantial amounts of effort to ensure that their contributions involved an element of geographic symbolism. This feast also took place at a time that pre-dates agriculture and farming practices.

"This was clearly a very meaningful event and the fact that people put in so much effort to transport the boars over such challenging terrain provides us with a glimpse of how old the tradition of bringing geographically meaningful gifts to social events really is.

"These people were clearly the ultimate dinner party guests."

The research is published in Nature Communications Earth and Environment and involved scientists from Australia, Germany, Denmark and Iran.
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Do dogs know who's kind? Scientists put it to the test-and got a surprise | ScienceDaily
Kyoto, Japan -- Many people tend to trust dogs' instincts regarding humans. If dogs gravitate towards you, dog lovers will likely see you as safe and trustworthy, but if dogs are apprehensive around you, some may begin to question your character. Yet how and even if dogs socially evaluate people remains a mystery.


						
Studies have demonstrated that cognitively complex and social animal species -- such as chimpanzees -- can form reputations of humans either through direct interaction or by observing third-party interactions. The historically intimate relationship dogs have with humans has also made them the focus of considerable research, but findings have proven inconsistent.

Previous research conducted at the Wolf Science Center in Austria found that pack-living dogs and wolves did not form reputations of individual humans after both direct and indirect experience with them. This nonjudgmental attitude may be due to the animals' limited experience interacting with humans, so further study required the participation of more experienced dogs.

In a new study, a research team observed 40 pet dog participants to investigate whether age and development influences how they form reputations of humans. They first arranged for the dogs to eavesdrop on another dog's interactions with two humans, one of whom was generous and fed the dog demonstrator, while the other did not feed the dog.

After observing another dog's experience, the dogs interacted with the two humans directly while the researchers analyzed their behavior, taking note of who the dogs approached first, along with behaviors like jumping up and their proximity to each person.

The results revealed that dogs across all age groups did not significantly prefer the generous person who fed the dog compared to the selfish person who refused to feed the dog. Their behavior toward the two humans did not exceed chance levels following indirect eavesdropping or direct experience with them.

"It's clear that reputation formation may be more complex than previously thought, even for animals like dogs that closely cooperate with humans," says corresponding researcher Hoi-Lam Jim, who recently joined the faculty at Kyoto University.




This study highlights the methodological challenges in accurately capturing dogs' understanding and evaluation of humans. Since direct reputation formation is a prerequisite for eavesdropping, the researchers were not surprised to find no evidence of reputation formation, but they did not expect the lack of evidence for it after direct interaction.

"It is possible that methodological challenges in the experimental design, particularly the use of a two-choice test, may explain our negative findings, rather than an absence of capacity," says Jim.

To better understand what influences dogs' sociocognitive abilities, the research team says future research should systematically compare dogs of all ages from different populations and life experiences, expanding to include free-ranging dogs, service dogs, and police dogs.

To many of us, it seems reasonable to believe that dogs socially evaluate people, but for now we simply do not know.

###

The paper "Do dogs form reputations of humans? No effect of age after indirect and direct experience in a food-giving situation" appeared on 28 June 2025 in Animal Cognition, with doi: 10.1007/s10071-025-01967-w

About Kyoto University

Kyoto University is one of Japan and Asia's premier research institutions, founded in 1897 and responsible for producing numerous Nobel laureates and winners of other prestigious international prizes. A broad curriculum across the arts and sciences at undergraduate and graduate levels complements several research centers, facilities, and offices around Japan and the world. For more information, please see: http://www.kyoto-u.ac.jp/en
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Selfies, sugar, and death: How tourists are endangering elephants | ScienceDaily
A study led by a scientist at the University of California San Diego offers new warnings on the dangers of human interactions with wildlife.


						
Assistant Professor Shermin de Silva of the School of Biological Sciences studies endangered Asian elephants and has reported on their shrinking habitats, a downturn that has resulted in territorial conflicts between people and elephants.

Along with her study coauthors, de Silva now provides fresh evidence in the journal Ecological Solutions and Evidence on the serious consequences of humans supplying food to wild animals. The report indicates that such provisioning can lead wildlife to become habituated to people, causing the animals to become bolder and more prone to causing problems. Even for those who live in areas without native elephant populations, the new study provides cautionary information about interactions with any wildlife species living among us.

Wild elephants are a prime attraction in Asia, with Sri Lanka and India featuring some of the world's last abundant populations of Asian elephants.

In Sri Lanka, de Silva studied 18 years of elephant-tourist interactions at Udawalawe National Park. She found that the elephants congregating near tourists at the park's southern boundary have developed "begging" behavior and have become habituated to sugary foods, sometimes breaking through fences to continue being fed. As a result of elephants being drawn to the fence, several people have been killed or injured, and at least three elephants have been killed, while others have ingested plastic food bags and other contaminants. Such close human-wildlife encounters, including tourists feeding animals from sightseeing vehicles, also increases the risk of disease transmission to animals.

In India's Sigur region, study coauthors Priya Davidar and Jean-Philippe Puyravaud of the Sigur Nature Trust observed feeding interactions with 11 male Asian elephants, four of which died from suspected human causes. One elephant was successfully rehabilitated and returned to natural foraging behavior.

"Many people, especially foreign tourists, think Asian elephants are tame and docile, like domestic pets," said de Silva, a faculty member in the Department of Ecology, Behavior and Evolution and founder of the non-profit conservation organization Trunks & Leaves. "They don't realize these are formidable wild animals and try to get too close in order to take photographs or selfies, which can end badly for both parties."

Of the 800 to 1,200 elephants estimated living in Udawalawe National Park, the study found that 66 male elephants, or nine to 15% of the local male population of Asian elephants, were observed begging for food. Some elephants, including a popular male named Rambo, became local celebrities as they solicited food from tourists over several years.




"Food-conditioned animals can become dangerous, resulting in the injury and death of wildlife, people or both," the researchers note in their paper. "These negative impacts counteract potential benefits."

Since wild elephant feeding cannot be adequately regulated as an ongoing activity, the authors of the study recommend that feeding bans should be strictly enforced.

The researchers recognize that tourists are for the most part acting with good intentions, like people in many areas around the world who feed or leave food for wild animals in their regions. They can act from a motivation that they are helping friends in nature and take gratification from such interactions. "But this encourages wild animals to seek food from people, attracting them to areas that can put themselves or people at risk," said de Silva. "It can be a conduit for disease transfer between species. Such feeding can also cause animals to lose their ability to forage for themselves if the behavior becomes prevalent, especially with young animals."

Such interactions, de Silva says, can change animals' movement patterns and possibly force them to lose knowledge of natural food sources if they become too dependent on handouts.

With rare exceptions, people should avoid feeding wild animals, de Silva urges, and encourages people to engage in responsible tourism.
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Ancient recipes or rituals? Neanderthal bones reveal a prehistoric culinary mystery | ScienceDaily
Did Neanderthals have family recipes? A new study suggests that two groups of Neanderthals living in the caves of Amud and Kebara in northern Israel butchered their food in strikingly different ways, despite living close by and using similar tools and resources. Scientists think they might have been passing down different food preparation practices. 


						
"The subtle differences in cut-mark patterns between Amud and Kebara may reflect local traditions of animal carcass processing," said Anaelle Jallon, PhD candidate at the Hebrew University of Jerusalem and lead author of the article in Frontiers in Environmental Archaeology. "Even though Neanderthals at these two sites shared similar living conditions and faced comparable challenges, they seem to have developed distinct butchery strategies, possibly passed down through social learning and cultural traditions. 

"These two sites give us a unique opportunity to explore whether Neanderthal butchery techniques were standardized," explained Jallon. "If butchery techniques varied between sites or time periods, this would imply that factors such as cultural traditions, cooking preferences, or social organization influenced even subsistence-related activities such as butchering." 

Written in the bones 

Amud and Kebara are close to each other: only 70 kilometers apart. Neanderthals occupied both caves during the winters between 50 and 60,000 years ago, leaving behind burials, stone tools, hearths, and food remains. Both groups used the same flint tools and relied on the same prey for their diet -- mostly gazelles and fallow deer. But there are some subtle differences between the two. The Neanderthals living at Kebara seem to have hunted more large prey than those at Amud, and they also seem to have carried more large kills home to butcher them in the cave rather than at the site of the kill.  

At Amud, 40% of the animal bones are burned and most are fragmented. This could be caused by deliberate actions like cooking or by later accidental damage. At Kebara, 9% of the bones are burned, but less fragmented, and are thought to have been cooked. The bones at Amud also seem to have undergone less carnivore damage than those found at Kebara.  

To investigate the differences between food preparation at Kebara and at Amud, the scientists selected a sample of cut-marked bones from contemporaneous layers at the two sites. They examined these macroscopically and microscopically, recording the cut-marks' different characteristics. Similar patterns of cut-marks might suggest there were no differences in butchery practices, while different patterns might indicate distinct cultural traditions. 

The cut-marks were clear and intact, largely unaffected by later damage caused by carnivores or the drying out of the bones. The profiles, angles, and surface widths of these cuts were similar, likely due to the two groups' similar toolkits. However, the cut-marks found at Amud were more densely packed and less linear in shape than those at Kebara.  




Cooking from scratch 

The researchers considered several possible explanations for this pattern. It could have been driven by the demands of butchering different prey species or different types of bones -- most of the bones at Amud, but not Kebara, are long bones -- but when they only looked at the long bones of small ungulates found at both Amud and Kebara, the same differences showed up in the data. Experimental archaeology also suggests this pattern couldn't be accounted for by less skilled butchers or by butchering more intensively to get as much food as possible. The different patterns of cut-marks are best explained by deliberate butchery choices made by each group.  

One possible explanation is that the Neanderthals at Amud were treating meat differently before butchering it: possibly drying their meat or letting it decompose, like modern-day butchers hanging meat before cooking. Decaying meat is harder to process, which would account for the greater intensity and less linear form of the cut-marks. A second possibility is that different group organization -- for example, the number of butchers who worked on a given kill -- in the two communities of Neanderthals played a role. 

However, more research will be needed to investigate these possibilities. 

"There are some limitations to consider," said Jallon. "The bone fragments are sometimes too small to provide a complete picture of the butchery marks left on the carcass. While we have made efforts to correct for biases caused by fragmentation, this may limit our ability to fully interpret the data. Future studies, including more experimental work and comparative analyses, will be crucial for addressing these uncertainties -- and maybe one day reconstructing Neanderthals' recipes." 
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        Even without catching COVID, the pandemic may have quietly aged your brain
        Even people who never caught Covid-19 may have aged mentally faster during the pandemic, according to new brain scan research. This large UK study shows how the stress, isolation, and upheaval of lockdowns may have aged our brains, especially in older adults, men, and disadvantaged individuals. While infection itself impacted some thinking skills, even those who stayed virus-free showed signs of accelerated brain aging--possibly reversible. The study highlights how major life disruptions, not just...

      

      
        Scientists analyzed 100,000 exams and found the best time to take one
        Italian students taking oral exams have a better shot at success if they're scheduled around midday, according to new research. Analyzing over 100,000 assessments, scientists found a clear bell curve in pass rates, peaking between 11 AM and 1 PM. This time-based trend might not be limited to academia--job interviews and court decisions could be affected too. The researchers suggest biological rhythms, decision fatigue, and misaligned chronotypes between students and professors might all contribute...

      

      
        Optimists think alike--and brain scans just proved it
        When imagining the future, optimists' brains tend to look remarkably alike, while pessimists show more varied neural activity. This neurological alignment could explain why optimists are often more socially in sync with others.

      

      
        Magic mushrooms rewind aging in mice--could they do the same for humans?
        A surprising discovery from Emory University shows that psilocin, the active metabolite of psychedelic mushrooms, can delay cellular aging and extend lifespan. Human cells lived over 50% longer, and mice treated with psilocybin not only lived 30% longer but also looked and aged better.

      

      
        Three-person DNA IVF stops inherited disease--eight healthy babies born in UK first
        In a groundbreaking UK first, eight healthy babies have been born using an IVF technique that includes DNA from three people--two parents and a female donor. The process, known as pronuclear transfer, was designed to prevent the inheritance of devastating mitochondrial diseases passed down through the mother's DNA. The early results are highly promising: all the babies are developing normally, and the disease-causing mutations are undetectable or present at levels too low to cause harm. For famili...

      

      
        11,000-year-old feast uncovered: Why hunters hauled wild boars across mountains
        Ancient Iranians hosted epic feasts with wild boars that had been hunted and transported from distant regions. These animals weren't just dinner--they were symbolic gifts. Tooth enamel analysis revealed they came from different areas, suggesting early communities valued geography in gift-giving. The event took place even before agriculture began, hinting at deeply rooted cultural traditions.

      

      
        Do dogs know who's kind? Scientists put it to the test--and got a surprise
        Despite our strong belief in dogs' ability to sense good from bad in people, new research shows they may not actually judge human character, at least not in the way we think. When dogs watched how humans treated other dogs, they didn't favor the kinder person later. Even direct interactions didn't sway their behavior. The study suggests dogs' reputational judgments might be more nuanced--or harder to study--than we realized.

      

      
        Why Trump's leg swelling could be a warning sign for millions
        President Trump s diagnosis of Chronic Venous Insufficiency (CVI) has brought renewed attention to a frequently overlooked yet dangerous condition. CVI affects the ability of veins especially in the legs to return blood to the heart, often leading to swelling, pain, skin changes, and ulcers. The American Heart Association warns that CVI isn t just a cosmetic issue; it's strongly linked to cardiovascular disease and increased mortality, even when other risk factors are accounted for. Seniors, smok...

      

      
        Ancient recipes or rituals? Neanderthal bones reveal a prehistoric culinary mystery
        Neanderthals living just 70 kilometers apart in Israel may have had different food prep customs, according to new research on butchered animal bones. These subtle variations -- like how meat was cut and cooked -- hint at cultural traditions passed down through generations. The findings challenge the idea that Neanderthal life was purely practical, suggesting instead a richer, more social layer to their culinary habits.
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Even without catching COVID, the pandemic may have quietly aged your brain | ScienceDaily
A new study, led by experts at the University of Nottingham, has found that the Covid-19 pandemic may have accelerated people's brain health, even if they were never infected with the virus.


						
What does it mean to grow older, not just in years, but in terms of brain health? Can stress, isolation, and global disruption leave their mark on people's minds?

The findings of this new study, which are published in Nature Communications, showed that people who lived through the Covid-19 pandemic showed signs of faster brain aging over time than those scanned entirely before it. The changes were most noticeable in older individuals, in men, and in people from more disadvantaged backgrounds.

Only participants who were infected by Covid-19 between their scans showed a drop in certain cognitive abilities, such as mental flexibility and processing speed. This may suggest that the pandemic's brain aging effect, on its own (without infection) may not cause symptoms. Also, the authors highlight that the observed brain aging may be reversible.

The study was led by a team of experts from the University's School of Medicine and was supported by the National Institute for Health and Care Research (NIHR) Nottingham Biomedical Research Centre and the Medical Research Council (MRC) DEMISTIFI program.

Dr Ali-Reza Mohammadi-Nejad led the study, he said: "What surprised me most was that even people who hadn't had Covid showed significant increases in brain aging rates. It really shows how much the experience of the pandemic itself, everything from isolation to uncertainty, may have affected our brain health."

The research team looked at longitudinal brain scans from nearly 1,000 healthy adults, taken as part of the UK Biobank study. Some participants had scans before and after the pandemic; others, only before. Using advanced imaging and machine learning, the researchers estimated each person's "brain age" -- how old their brain appeared to be compared to their actual age.

The brain age model was developed using brain scans from over 15,000 healthy individuals, without comorbidities, allowing the researchers to build an accurate model for estimating brain age.

"This study reminds us that brain health is shaped not only by illness, but by our everyday environment," said Dorothee Auer, Professor of Neuroimaging and senior author on the study. "The pandemic put a strain on people's lives, especially those already facing disadvantage. We can't yet test whether the changes we saw will reverse, but it's certainly possible, and that's an encouraging thought."

Stamatios Sotiropoulos, Professor of Computational Neuroimaging, and co-lead author added: "The longitudinal MRI data acquired before and after the pandemic from the UK Biobank gave us a rare window to observe how major life events can affect the brain."
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Scientists analyzed 100,000 exams and found the best time to take one | ScienceDaily
To succeed at university, Italian students need to pass interview-style oral exams. Now scientists have found that the time of the exam could be a critical factor influencing their success... or failure. Even when other factors were excluded, the chances of passing were highest around lunchtime, and lowest at the beginning or end of the day.


						
"We show that academic assessment outcomes vary systematically across the day, with a clear peak in passing rates around midday," said Prof Carmelo Mario Vicario, director of the Social-Cognitive Neuroscience Lab at the University of Messina and lead author of the article in Frontiers in Psychology. "Students were more likely to pass in late morning compared to early morning or late afternoon."

"We believe this pattern could extend to job interviews or any evaluative process scheduled throughout the day," added Vicario. "We would be very interested in investigating whether hiring decisions, too, fluctuate in fairness or outcome depending on time of day."

Timing is everything 

The researchers were inspired by work which showed that judges were most likely to rule in favor of a defendant after meal breaks or at the beginning of a session. However, this could have been influenced by different types of case being presented at different times. So the researchers looked at oral exams, which are more subjective than legal decisions. If the time of day influences people's judgement, large-scale data on exam outcomes should show evidence of it.

"Oral exams in Italian universities are scheduled at set times, typically lasting 10 to 30 minutes per student," explained Vicario. "There's no standardized format: professors ask questions based on the course content, and grades are assigned on the spot. These exams can be highly stressful due to their unpredictable nature and the strong weight they carry in academic progression."

A database from the University of Messina allowed researchers to access the results of exams conducted between October 2018 and February 2020. The researchers collected the time, date, and outcome of 104,552 assessments delivered by 680 examiners for 1,243 courses. They also used the number of credits granted towards a degree per exam to measure the difficulty of individual exams. This allowed them to exclude the difficulty of the exam as a factor and carry out statistical analysis evaluating the likelihood of passing based on the time when the exam began.




Beating the curve 

The researchers found that only 57% of the exams were passed. The passing rate followed a bell curve with a peak at noon: there was no significant difference in your chance of passing if you sat your exam at 11:00 or 13:00, but your chances of passing were lower if you took the exam at 08:00 or 09:00, or at 15:00 or 16:00. The chance of passing was equivalent in the early morning and in the late afternoon.

"These findings have wide-ranging implications," commented Prof Alessio Avenanti of the University of Bologna, co-author of the study. "They highlight how biological rhythms -- often overlooked in decision-making contexts -- can subtly but significantly shape the outcome of high-stakes evaluations."

Although the study can't identify the mechanisms behind this pattern, the peak in passes at midday is consistent with evidence that cognitive performance improves over the course of the morning before declining during the afternoon. Students' falling energy levels could lead to diminishing focus, compromising their performance. Professors might also be experiencing decision fatigue, leading them to mark more harshly.

Meanwhile, poorer results earlier in the day could be down to competing chronotypes. People in their early 20s are usually night owls, while people in their 40s or older tend to be morning larks. The students might be least cognitively sharp at the time when the professors are most alert.

"To counteract time-of-day effects, students might benefit from strategies like ensuring quality sleep, avoiding scheduling important exams during personal 'low' periods, and taking mental breaks before performance tasks," suggested Vicario. "For institutions, delaying morning sessions or clustering key assessments in the late morning may improve outcomes."

But more research is needed to fully understand the factors which contribute to the time of day's influence on students' performance, and develop ways of improving the fairness of assessments.

"While we controlled for exam difficulty, we can't entirely exclude other unmeasured factors," said Prof Massimo Mucciardi of the University of Messina, senior author. "We couldn't access detailed student- or examiner-level data such as sleep habits, stress, or chronotype. This is why we encourage follow-up studies using physiological or behavioral measures to uncover the underlying mechanisms."
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Optimists think alike-and brain scans just proved it | ScienceDaily
When thinking about future events, optimists' brains work similarly, while pessimists' brains show a much larger degree of individuality. The Kobe University finding offers an explanation why optimists are seen as more sociable -- they may share a common vision of the future.


						
Optimists tend to be more satisfied with their social relationships and have wider social networks. Kobe University psychologist Kuniaki Yanagisawa says: "But what is the reason for this? Recent studies showed that the brains of people who occupy central social positions react to stimuli in similar ways. So it may be that people who share a similar attitude towards the future, too, truly envision it similarly in their brains and that this makes it easier for them to understand each other's perspectives."

To test this hypothesis, Yanagisawa assembled an interdisciplinary team from both the fields of social psychology and cognitive neuroscience. "The main reason why this question has remained untouched until now is that it exists in a gap between social psychology and neuroscience. However, the intersection of these two fields enabled us to open this black box." They recruited 87 test subjects who covered the whole spectrum from pessimism to optimism and asked them to imagine various future events. While doing so, their brain activity was recorded with a technique called "functional magnetic resonance imaging (fMRI)," enabling the researchers to see how the test subjects' thinking about the future materializes in their brains as patterns of neural activity.

In the journal PNAS, the Kobe University team reports that when optimists think about future events, their neural activity patterns are in fact mutually similar. Pessimists' patterns, on the other hand, showed much more diversity. Inspired by the opening line of Leo Tolstoy's "Anna Karenina," the team summarizes its results, saying, "Optimistic individuals are all alike, but each less optimistic individual imagines the future in their own way." Yanagisawa says, "What was most dramatic about this study is that the abstract notion of 'thinking alike' was literally made visible in the form of patterns of brain activity."

Yanagisawa and his team also found that there is a more pronounced difference in neural patterns when thinking about positive events or negative events in optimists than in pessimists. "This means that more optimistic people perceive a clear distinction between good and bad futures in their brains. In other words, optimism does not involve positive reinterpretation of negative events. Instead, optimistic individuals typically process negative scenarios in a more abstract and psychologically distant manner, thus mitigating the emotional impact of such scenarios," he explains.

The psychologist sums up the study, saying: "The everyday feeling of 'being on the same wavelength' is not just a metaphor. The brains of optimists may in a very physical sense share a common concept of the future. But this raises new questions. Is this shared mechanism something they are born with or is it woven in later, for example through experience and dialogue?" Yanagisawa's ultimate goal is to gain a deeper understanding of what causes loneliness and what enables people to communicate with each other. He says, "I believe that elucidating the process by which this shared reality emerges is a step towards a society where people can communicate better."

This work was supported by the Japan Society for the Promotion of Science (grants JP26780342, JP19H01747) and the Japan Science and Technology Agency (grant JPMJRX21K3). It was conducted in collaboration with researchers from Kyoto University, the Osaka University of Comprehensive Children Education, La Trobe University, and Kindai University.
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Magic mushrooms rewind aging in mice-could they do the same for humans? | ScienceDaily
As revenues from the anti-aging market -- riddled with hope and thousands of supplements-- surged past $500 million last year, Emory University researchers identified a compound that actively delays aging in cells and organisms.


						
A newly published study in Nature Partner Journals' Aging demonstrates that psilocin, a byproduct of consuming psilocybin, the active ingredient in psychedelic mushrooms, extended the cellular lifespan of human skin and lung cells by more than 50%.

In parallel, researchers also conducted the first long-term in vivo study evaluating the systemic effects of psilocybin in aged mice of 19 months, or the equivalent of 60-65 human years. Results indicated that the mice that received an initial low dose of psilocybin of 5 mg, followed by a monthly high dose of 15 mg for 10 months, had a 30% increase in survival compared to mice that did not receive any. These mice also displayed healthier physical features, such as improved fur quality, fewer white hairs and hair regrowth.

While traditionally researched for its mental health benefits, this study suggests that psilocybin impacts multiple hallmarks of aging by reducing oxidative stress, improving DNA repair responses, and preserving telomere length. Telomeres are the structured ends of a chromosome, protecting it from damage that could lead to the formation of age-related diseases, such as cancer, neurodegeneration, or cardiovascular disease. These foundational processes influence human aging and the onset of these chronic diseases.

The study concludes that psilocybin may have the potential to revolutionize anti-aging therapies and could be an impactful intervention in an aging population.

"Most cells in the body express serotonin receptors, and this study opens a new frontier for how psilocybin could influence systemic aging processes, particularly when administered later in life," says Louise Hecker, PhD, senior author on the study, and former associate professor at Emory University, where the research was initiated and funded.

While much of what researchers know about psilocybin relates to the brain, few studies have examined its systemic impacts. Many people associate psilocybin with the hallucinogenic impacts, but the majority of the cells in the body express serotonin receptors.




"Our study opens new questions about what long-term treatments can do. Additionally, even when the intervention is initiated late in life in mice, it still leads to improved survival,which is clinically relevant in healthy aging," adds Hecker, currently an associate professor at Baylor College of Medicine.

This news comes on the heels of KFF's recent report that U.S. life expectancy is still below that of other countries similar in income and size, with an average lifespan of 78.4 years, compared to 82.5 years elsewhere. Not only was it the lowest, but as the lifespan in similar countries increased by 7.9 years from 1980-2022, whereas the U.S. life expectancy has only increased by 4.7 years.

"This study provides strong preclinical evidence that psilocybin may contribute to healthier aging -- not just a longer lifespan, but a better quality of life in later years," says Director of Psychedelic Research at Emory University's Department of Psychiatry Ali John Zarrabi, MD. "As a palliative care physician-scientist, one of my biggest concerns is prolonging life at the cost of dignity and function. But these mice weren't just surviving longer -- they experienced better aging," adds Zarrabi, co-investigator of the study.

Zarrabi emphasized the importance of further research in older adults, as well as the well-documented overlap between physical and mental health.

"Emory is actively involved in Phase II and III clinical trials of psilocybin-assisted therapy for depression, and these results suggest we also need to understand psilocybin's systemic effects in aging populations," says Zarrabi. "My hope is also that if psilocybin-assisted therapy is approved as an intervention for depression by the FDA in 2027, then having a better quality of life would also translate into a longer, healthier life."

The study was initiated at Emory University and funded by several awards, including the Imagine, Innovative, and Impact (I3) Award, Emory University School of Medicine; the Georgia CTSA NIH Award; and a grant from Emory's Woodruff Health Sciences Center for Health in Aging.
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Three-person DNA IVF stops inherited disease-eight healthy babies born in UK first | ScienceDaily
The UK's pioneering licensed IVF technique to reduce the risk of mitochondrial diseases carried out in Newcastle has seen eight babies born, published research shows.


						
All eight babies show no signs of having mitochondrial DNA disease. The babies, four girls and four boys, including one set of identical twins, were born to seven women at high risk of transmitting serious disease caused by mutations in mitochondrial DNA. The findings, reported on July 16 by the Newcastle team who pioneered mitochondrial donation using fertilized human eggs, indicate that the new treatment, known as pronuclear transfer, is effective in reducing the risk of otherwise incurable mitochondrial DNA diseases. 

Published in two papers in The New England Journal of Medicine (NEJM), the findings describe the reproductive and clinical outcomes of pronuclear transfer treatments performed to date. All babies were healthy at birth, meeting their developmental milestones, and the mother's disease-causing mitochondrial DNA mutations were either undetectable or present at levels that are very unlikely to cause disease.

The technique was pioneered in human eggs by a team based at Newcastle University, UK and the Newcastle upon Tyne Hospitals NHS Foundation Trust in work funded by Wellcome and NHS England.

The mother of a baby girl born following mitochondrial donation said: "As parents, all we ever wanted was to give our child a healthy start in life. Mitochondrial donation IVF made that possible. After years of uncertainty this treatment gave us hope--and then it gave us our baby. We look at them now, full of life and possibility, and we're overwhelmed with gratitude. Science gave us a chance." 

The mother of a baby boy added: "We are now proud parents to a healthy baby--a true mitochondrial replacement success. This breakthrough has lifted the heavy cloud of fear that once loomed over us.

"Thanks to this incredible advancement and the support we received, our little family is complete. The emotional burden of mitochondrial disease has been lifted, and in its place is hope, joy, and deep gratitude." 

The NHS Mitochondrial Reproductive Care Pathway offers mitochondrial donation, through a research study, in addition to other reproductive options for women with mitochondrial disease.




Professor Sir Doug Turnbull, Newcastle University part of the Newcastle team said: "Mitochondrial disease can have a devastating impact on families. Today's news offers fresh hope to many more women at risk of passing on this condition who now have the chance to have children growing up without this terrible disease. Within the framework of the NHS in a well-regulated environment, we are able to offer mitochondrial donation as part of a research study to affected women in the UK."

Mitochondrial DNA disease

Every year, around one in 5,000 children is born with mitochondrial DNA mutations that can cause devastating disease. Mitochondria produce the energy required for life and contain a small piece of DNA that only encodes some of the instructions required for energy production.  Harmful mutations in mitochondrial DNA can result in reduced availability of energy, particularly affecting tissues that have high energy demands - for example heart, muscle and brain. Mitochondrial DNA is maternally inherited, and these diseases are therefore passed from mother to child. Although males can be affected, they do not pass on the disease. Despite years of research there is still no cure for people with mitochondrial DNA disease.

In the absence of a cure for mitochondrial DNA diseases, attention has focused on IVF-based technologies to reduce the risk of disease by limiting transmission of disease-causing mitochondrial DNA mutations from mother to child. The new IVF-based mitochondrial donation technology, pronuclear transfer, which was legalized in the UK in 2015, is designed to reduce the risk of mitochondrial DNA disease in children born to women who carry high levels of disease-causing mitochondrial DNA mutations. 

The Newcastle team now include pronuclear transfer as part of a research study along with a range of reproductive options offered to women at risk of transmitting mitochondrial disease to their children.

Pronuclear transfer 

The technique, known as pronuclear transfer is performed after the egg is fertilized. It involves transplanting the nuclear genome (which contains all the genes essential for our individual characteristics, for example, hair color and height) from an egg carrying a mitochondrial DNA mutation to an egg donated by an unaffected woman that has had its nuclear genome removed. The resulting embryo inherits its parents' nuclear DNA, but the mitochondrial DNA is inherited predominantly from the donated egg.




The reproductive outcomes paper 

The UK-based Newcastle team who developed and optimized pronuclear transfer for use in fertilized human eggs now report on outcomes of pronuclear-transfer treatment to reduce the risk of mitochondrial DNA disease.

Levels of disease-causing mitochondrial DNA detected in babies born after pronuclear transfer treatment ranged from undetectable to 16% in neonatal blood. The presence of mitochondrial DNA mutations in babies born after pronuclear transfer treatment results from carryover of maternal mitochondria surrounding the nuclear DNA at the time of transplantation. Carryover of maternal mitochondrial DNA is a known limitation of mitochondrial donation technologies.

The team is seeking to better understand and address this issue as part of an underpinning research program.

Professor Mary Herbert, lead author of the reproductive outcomes paper who carried out the research at Newcastle University said: "The findings give grounds for optimism. However, research to better understand the limitations of mitochondrial donation technologies, will be essential to further improve treatment outcomes.

"Mitochondrial donation technologies are currently regarded as risk reduction treatments owing to carryover of maternal mitochondrial DNA during the mitochondrial donation procedure. Our ongoing research seeks to bridge the gap between risk reduction and prevention of mitochondrial DNA disease by addressing this problem." 

Pronuclear-transfer treatment is offered as part of an integrated program that includes preimplantation genetic testing (PGT) for reducing the risk of mitochondrial DNA disease. In accordance with HFEA regulations, pronuclear transfer is offered only to those women who are unlikely to benefit from PGT treatment.

At the time of reporting the integrated program of PGT and pronuclear transfer, clinical pregnancies were confirmed in 8 of 22 (36%) patients who underwent pronuclear transfer and 16 of 39 (41%) of patients who underwent PGT. Pronuclear transfer has resulted in eight births and one further pregnancy. PGT has resulted in 18 births. In the children from pronuclear transfer, levels of disease-causing mitochondrial DNA mutations were either undetectable or well below the levels at which disease symptoms are observed. 

The clinical outcomes paper

The Newcastle team describe the pathway developed to provide the best possible care for women with pathogenic mitochondrial DNA mutations. It describes in detail how the mothers of the first children born with the technique were monitored and supported in pregnancy, and their babies closely followed from birth.

Some of the mothers already had symptoms of mitochondrial disease including vision loss and heart problems. Others had family members with the disease and remain at risk of developing symptoms and passing it on.

All eight babies, including a set of identical twins, were healthy at birth and are described as developing normally - five have had no medical problems since. In the paper, the team note that three babies overcame some early health issues that they believe they are not able to attribute directly to mitochondrial donation.

The Newcastle team offers advice and treatment to women with harmful mitochondrial DNA mutations in the UK. They are carefully monitored during pregnancy and after mitochondrial donation, six of seven progressed without incident. One woman developed a rare complication of pregnancy with a high level of fats detected in her blood (hyperlipidaemia) which responded well to a reduced fat diet. 

All eight babies, including the set of twins, were born by normal vaginal delivery or elective caesarean section. All babies had normal weight for gestational age. The level of disease-causing mitochondrial DNA mutation was measured in blood and urine cells and was undetectable in five babies. Three babies had low levels of disease-causing mitochondrial DNA mutations - 5 and 9%, 12 and 13%, 16 and 20% in blood and urine respectively.  These levels are well below the 80% level required for clinical disease for these mutations. The researchers note that at follow-up at 18 months, the level of the disease-causing mutation in the child with 5 and 9% was undetectable in blood and urine.

All children are enrolled in an 18-month developmental study and at the date of reporting all the babies were meeting their relevant developmental milestones.

One child developed some brief startles (involving neck flexion and eye blinking) at age 7 months, which resolved without treatment after 3 months. Another, a breast-fed baby, developed high blood fats (hyperlipidaemia) which had also affected the mother during pregnancy, and was successfully treated through a low-fat diet. This child was also diagnosed with an abnormal heart rhythm (cardiac arrhythmia) which is being successfully treated with a reducing amount of anti-arrhythmic medication. (Although the children born following PGT are not routinely followed-up, the team note that a cardiac anomaly was detected in one child.)  A third child had a urinary tract infection that responded quickly to antibiotic treatment.

The authors say that the children's health conditions are not thought to be related to the maternal mitochondrial DNA mutations as the low levels detected in these babies would not be expected to cause disease symptoms. Symptoms for these mutations are only seen with levels above 80%. Any effect of the pronuclear transfer procedure itself would be expected to have a more uniform clinical manifestation, that is, to affect children in the same way. However, follow-up studies will be of paramount importance in detecting any patterns in childhood conditions.

The team emphasize that follow-up studies are essential for detecting any patterns in childhood conditions and say they will continue to offer assessments up to the age of 5 years.

Professor Bobby McFarland, Director of the NHS Highly Specialised Service for Rare Mitochondrial Disorders (Newcastle Hospitals NHS Foundation Trust) and Professor of Paediatric Mitochondrial Medicine at Newcastle University is first author of one of the papers. He said: "While longer term follow-up of children born following mitochondrial donation is of paramount importance, these early results are very encouraging. Seeing the joy and relief these children have brought to their parents is such a privilege.

"We believe the follow-up process we have put in place is thorough, since it allows us to detect and review even minor health conditions in children born after pronuclear transfer such as a urinary tract infection." 

The Lily Foundation, a charity dedicated to fighting mitochondrial disease has supported the Newcastle work. "We're absolutely delighted with the results of these published papers," said Liz Curtis, Lily founder and CEO. "We fought long and hard for this change so that families could have choices. After years of waiting, we now know that eight babies have been born using this technique, all showing no signs of mito. For many affected families, it's the first real hope of breaking the cycle of this inherited condition."

FACT FILE 

Law - In a first worldwide and following extensive public debate and scientific and ethical review, UK legalization was press/articles/archive/2015/10/worldfirstledbynewcastleuniversity/">approved  in 2015 to enable the Human Fertilisation and Embryology Authority  (HFEA) to allow mitochondrial donation treatments for women at high risk  of transmitting serious mitochondrial DNA disease to their children.  Following this, the law has now changed in Australia.

Licence - Licences are regulated and granted by the  HFEA. Newcastle Fertility Centre part of Newcastle Hospitals NHS  Foundation Trust was granted the press/articles/archive/2017/03/mitochondrialicence/">first license  to perform clinical mitochondrial donation by pronuclear transfer in  2017.  A clinical pathway was established with mitochondrial clinicians  as part of NHS England's Highly Specialised Service.

Mitochondrial disease refers to a group of genetic conditions that disrupt how our mitochondria - the energy producers in our cells - function.

Pre-implantation genetic testing (PGT) is a  procedure that helps couples avoid passing on genetic conditions to  their children. This extra step tests embryos for genetic conditions.

Pronuclear transfer (PNT)  involves transferring the nuclear DNA of a fertilized egg into a  fertilized donor egg to prevent the transmission of mitochondrial DNA  (mtDNA) disease.

Funding

The team acknowledge that the Mitochondrial Reproductive Care Pathway is supported by the NHS at The Newcastle upon Tyne Hospitals NHS Foundation Trust (NUTH). Support was provided by Wellcome. Infrastructural support was provided by Newcastle University, a National Institute for Health and Care Research (NIHR) Biomedical Research Centre award to NUTH. The NHS Highly Specialised Services for Rare Mitochondrial Disorders is supported by NHS England and a career development award was made to Dr Hyslop from Health Education England and the NIHR.
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11,000-year-old feast uncovered: Why hunters hauled wild boars across mountains | ScienceDaily
Magnets and shot glasses serve as fun holiday souvenirs, but certain foods synonymous with a country's identity can make for extra meaningful gifts for friends and loved ones; think French cheese, Dutch Stroopwafels and Canadian maple syrup.


						
According to new research, communities that lived in western Iran about 11,000 years ago during the Early Neolithic period took a similar approach when it came to gift-giving.

They invested significant effort to bring wild boars hunted in dispersed parts of the landscape as gifts to be eaten at a communal celebration that took place at what is now the archaeological site of Asiab in the Zagros Mountains.

The findings, conducted by an international team of researchers including scientists from The Australian National University (ANU), suggest this practice of offering gifts that have geographical symbolism can be traced back to prehistory.

"Food and long-standing culinary traditions form an integral component of cultures all over the globe. It is for this reason holidays, festivals, and other socially meaningful events commonly involve food. For example, we cannot imagine Christmas without the Christmas meal, Eid without the food gifts, or Passover without matzo ball soup," Dr Petra Vaiglova from ANU said.

The scientists unearthed the skulls of 19 wild boars that were neatly packed and sealed inside a pit within a round building at the Asiab site. Butchery marks on the animals' skulls suggest they were used for feasting, but until now scientists were unsure where these boars came from.

Dr Vaiglova and the international research team examined the tooth enamel of five of these wild boars. The researchers analysed microscopic growth patterns and chemical signatures inside the enamel that offered "tell-tale" signs indicating that at least some of the boars used for the feast were not from the area where the gathering took place.




"Just like trees and their annual growth rings, teeth deposit visible layers of enamel and dentine during growth that we can count under the microscope. This is the first time these growth layers have been used to guide geochemical analysis of animal teeth to answer questions about human-animal interactions," Dr Vaiglova said.

"Rainfall and bedrock have distinct isotopic values in different geographical locations. These isotopic values get incorporated into animal tissues through drinking water and food. Measuring the isotopic values of tooth enamel allowed us to assess whether all the animals came from the same part of the region or whether they originated from more dispersed locations.

"Because the values we measured across the five teeth showed a high amount of variability, it is unlikely that all the animals originated from the same location. It is possible that some of them originated roughly 70 kilometers (~43 miles) away from the site where the feast took place."

The researchers said it is surprising that these hunters went through such effort to kill and transport boars from their local region over difficult mountainous terrain during a journey that likely would have taken several days, especially considering boars were not the most hunted animal during the Early Neolithic period.

Dr Vaiglova said communities living in the Zagros Mountains at this time had a "very diverse hunting strategy" and were hunting lots of different animal species.

"Boars are especially aggressive and so displaying them as hunting trophies or presenting them at a feast carries with it a certain element of significance. Bringing these animals from distant locations would have undoubtedly helped celebrate the importance of the social event that took place at Asiab," she said.




"What is special about the feast at Asiab is not only its early date and that it brought together people from across the wider region, but also the fact that people who participated in this feast invested substantial amounts of effort to ensure that their contributions involved an element of geographic symbolism. This feast also took place at a time that pre-dates agriculture and farming practices.

"This was clearly a very meaningful event and the fact that people put in so much effort to transport the boars over such challenging terrain provides us with a glimpse of how old the tradition of bringing geographically meaningful gifts to social events really is.

"These people were clearly the ultimate dinner party guests."

The research is published in Nature Communications Earth and Environment and involved scientists from Australia, Germany, Denmark and Iran.
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Do dogs know who's kind? Scientists put it to the test-and got a surprise | ScienceDaily
Kyoto, Japan -- Many people tend to trust dogs' instincts regarding humans. If dogs gravitate towards you, dog lovers will likely see you as safe and trustworthy, but if dogs are apprehensive around you, some may begin to question your character. Yet how and even if dogs socially evaluate people remains a mystery.


						
Studies have demonstrated that cognitively complex and social animal species -- such as chimpanzees -- can form reputations of humans either through direct interaction or by observing third-party interactions. The historically intimate relationship dogs have with humans has also made them the focus of considerable research, but findings have proven inconsistent.

Previous research conducted at the Wolf Science Center in Austria found that pack-living dogs and wolves did not form reputations of individual humans after both direct and indirect experience with them. This nonjudgmental attitude may be due to the animals' limited experience interacting with humans, so further study required the participation of more experienced dogs.

In a new study, a research team observed 40 pet dog participants to investigate whether age and development influences how they form reputations of humans. They first arranged for the dogs to eavesdrop on another dog's interactions with two humans, one of whom was generous and fed the dog demonstrator, while the other did not feed the dog.

After observing another dog's experience, the dogs interacted with the two humans directly while the researchers analyzed their behavior, taking note of who the dogs approached first, along with behaviors like jumping up and their proximity to each person.

The results revealed that dogs across all age groups did not significantly prefer the generous person who fed the dog compared to the selfish person who refused to feed the dog. Their behavior toward the two humans did not exceed chance levels following indirect eavesdropping or direct experience with them.

"It's clear that reputation formation may be more complex than previously thought, even for animals like dogs that closely cooperate with humans," says corresponding researcher Hoi-Lam Jim, who recently joined the faculty at Kyoto University.




This study highlights the methodological challenges in accurately capturing dogs' understanding and evaluation of humans. Since direct reputation formation is a prerequisite for eavesdropping, the researchers were not surprised to find no evidence of reputation formation, but they did not expect the lack of evidence for it after direct interaction.

"It is possible that methodological challenges in the experimental design, particularly the use of a two-choice test, may explain our negative findings, rather than an absence of capacity," says Jim.

To better understand what influences dogs' sociocognitive abilities, the research team says future research should systematically compare dogs of all ages from different populations and life experiences, expanding to include free-ranging dogs, service dogs, and police dogs.

To many of us, it seems reasonable to believe that dogs socially evaluate people, but for now we simply do not know.

###

The paper "Do dogs form reputations of humans? No effect of age after indirect and direct experience in a food-giving situation" appeared on 28 June 2025 in Animal Cognition, with doi: 10.1007/s10071-025-01967-w

About Kyoto University

Kyoto University is one of Japan and Asia's premier research institutions, founded in 1897 and responsible for producing numerous Nobel laureates and winners of other prestigious international prizes. A broad curriculum across the arts and sciences at undergraduate and graduate levels complements several research centers, facilities, and offices around Japan and the world. For more information, please see: http://www.kyoto-u.ac.jp/en
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Why Trump's leg swelling could be a warning sign for millions | ScienceDaily
In light of reports from the White House that President Donald J. Trump has been diagnosed with Chronic Venous Insufficiency (CVI), the American Heart Association is sharing important information on the condition and its association with cardiovascular risk factors, disease and increased risk of death.


						
According to the Association, the world's leading nonprofit organization focused on heart and brain health for all, chronic venous insufficiency (a form of chronic venous disease) is highly prevalent -- especially in older adults. The condition is often underrecognized and undertreated and there is a strong association between chronic venous insufficiency (CVI) and an increased risk for heart issues, specifically cardiovascular disease (CVD) and mortality independent of age, sex and existing cardiovascular risk factors and comorbidities. CVI is associated with the presence of established cardiovascular risk factors and disease, including age, obesity, smoking, sedentary lifestyle and clinically overt cardiovascular disease.

Advanced age is, in general, a significant risk factor for CVI. As people age, the valves in their leg veins, which are responsible for maintaining blood flow towards the heart, can weaken or become damaged. This makes it harder for blood to flow back efficiently, allowing backward flow of blood in the veins, leading to blood pooling in the legs and the development of CVI.

"Chronic Venous Insufficiency can significantly impact your quality of life, but early detection and treatment can make a substantial difference," said past volunteer chair of the American Heart Association's Vascular Health Advisory Committee and Scientific Council on Peripheral Vascular Disease Joshua A. Beckman, M.D., FAHA. "That is why it is vital for individuals to be aware of the signs and symptoms of CVI so they can seek timely medical evaluation and intervention." Dr. Beckman is the Executive Clinical Director of Cardiovascular Services and Chief of the Division of Vascular Medicine and a professor in the Department of Internal Medicine at UT Southwestern Medical Center in Dallas, where he holds the Gayle and Paul Stoffel Distinguished Chair in Cardiology. He also serves as an associate editor of Circulation, the leading scientific journal for cardiovascular medicine, and has been a dedicated American Heart Association volunteer since 2004.

Symptoms of chronic venous disease include edema (swelling), varicose veins, and skin changes commonly called 'venous eczema' or 'stasis dermatitis,' which appear as red, itchy, or scaly patches on the lower legs caused by poor blood flow.and ulcerations. The condition can result in pain, itch or bleeding in the impacted area, as well as aching, cramping, throbbing, leg fatigue, heaviness or restless legs.

White House Press Secretary Karoline Leavitt recently announced that President Donald Trump has been diagnosed with chronic venous insufficiency after experiencing mild swelling in his lower leg. The White House has also stated there was no evidence of deep vein thrombosis or arterial disease, and all laboratory results were within normal limits.

Deep vein thrombosis (DVT) and chronic venous insufficiency (CVI) are related but distinct conditions affecting the veins, usually in the legs. Deep vein thrombosis is a serious condition where a blood clot (thrombus) forms in a deep vein, typically in the legs or pelvis. A potentially life-threatening complication of DVT is pulmonary embolism (PE), where a piece of the blood clot breaks off and travels to the lungs, blocking blood flow.

Treatment for CVI includes compression therapy -- multilayer and short stretch bandaging, elastic garments, graded compression stockings and pneumatic pumps. The use of topical anti-inflammatory steroid medications as well as antibiotic and diuretic therapy may also be prescribed. Some patients may benefit from interventional endovascular therapies -- minimally invasive procedures typically involving inserting a catheter, a thin tube, through a small incision (often in the groin) and guiding it to the location of the blood clot using imaging techniques like X-rays or ultrasound to remove an obstruction.

CVI is diagnosed through duplex ultrasound, magnetic resonance veography (MRV) or computed tomography venography (CTV) of the veins to look for backwards flow, vein obstructions or compressive syndromes.

In the U.S. per the American Heart Association's 2025 Heart Disease and Stroke Statistics:
    	In 2022 (most recent data available), CVI was listed as the principal diagnosis in 5,805 hospital discharges and among all-listed diagnoses in 234,655 hospital discharges
    	Chronic Venous Insufficiency (CVI) was listed as the cause of death in 62 people in the U.S. in 2022.
    	CVI was listed among 'any mention mortality' in 977 deaths in 2022.
    	Pain is the most common symptom (29%) followed by swelling, heaviness, fatigue and cramping.
    	Spider veins are seen in 7%, and varicosities and skin changes are seen in 4% each. Stasis ulcer is present in 1% of all patients with CVI.
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Ancient recipes or rituals? Neanderthal bones reveal a prehistoric culinary mystery | ScienceDaily
Did Neanderthals have family recipes? A new study suggests that two groups of Neanderthals living in the caves of Amud and Kebara in northern Israel butchered their food in strikingly different ways, despite living close by and using similar tools and resources. Scientists think they might have been passing down different food preparation practices. 


						
"The subtle differences in cut-mark patterns between Amud and Kebara may reflect local traditions of animal carcass processing," said Anaelle Jallon, PhD candidate at the Hebrew University of Jerusalem and lead author of the article in Frontiers in Environmental Archaeology. "Even though Neanderthals at these two sites shared similar living conditions and faced comparable challenges, they seem to have developed distinct butchery strategies, possibly passed down through social learning and cultural traditions. 

"These two sites give us a unique opportunity to explore whether Neanderthal butchery techniques were standardized," explained Jallon. "If butchery techniques varied between sites or time periods, this would imply that factors such as cultural traditions, cooking preferences, or social organization influenced even subsistence-related activities such as butchering." 

Written in the bones 

Amud and Kebara are close to each other: only 70 kilometers apart. Neanderthals occupied both caves during the winters between 50 and 60,000 years ago, leaving behind burials, stone tools, hearths, and food remains. Both groups used the same flint tools and relied on the same prey for their diet -- mostly gazelles and fallow deer. But there are some subtle differences between the two. The Neanderthals living at Kebara seem to have hunted more large prey than those at Amud, and they also seem to have carried more large kills home to butcher them in the cave rather than at the site of the kill.  

At Amud, 40% of the animal bones are burned and most are fragmented. This could be caused by deliberate actions like cooking or by later accidental damage. At Kebara, 9% of the bones are burned, but less fragmented, and are thought to have been cooked. The bones at Amud also seem to have undergone less carnivore damage than those found at Kebara.  

To investigate the differences between food preparation at Kebara and at Amud, the scientists selected a sample of cut-marked bones from contemporaneous layers at the two sites. They examined these macroscopically and microscopically, recording the cut-marks' different characteristics. Similar patterns of cut-marks might suggest there were no differences in butchery practices, while different patterns might indicate distinct cultural traditions. 

The cut-marks were clear and intact, largely unaffected by later damage caused by carnivores or the drying out of the bones. The profiles, angles, and surface widths of these cuts were similar, likely due to the two groups' similar toolkits. However, the cut-marks found at Amud were more densely packed and less linear in shape than those at Kebara.  




Cooking from scratch 

The researchers considered several possible explanations for this pattern. It could have been driven by the demands of butchering different prey species or different types of bones -- most of the bones at Amud, but not Kebara, are long bones -- but when they only looked at the long bones of small ungulates found at both Amud and Kebara, the same differences showed up in the data. Experimental archaeology also suggests this pattern couldn't be accounted for by less skilled butchers or by butchering more intensively to get as much food as possible. The different patterns of cut-marks are best explained by deliberate butchery choices made by each group.  

One possible explanation is that the Neanderthals at Amud were treating meat differently before butchering it: possibly drying their meat or letting it decompose, like modern-day butchers hanging meat before cooking. Decaying meat is harder to process, which would account for the greater intensity and less linear form of the cut-marks. A second possibility is that different group organization -- for example, the number of butchers who worked on a given kill -- in the two communities of Neanderthals played a role. 

However, more research will be needed to investigate these possibilities. 

"There are some limitations to consider," said Jallon. "The bone fragments are sometimes too small to provide a complete picture of the butchery marks left on the carcass. While we have made efforts to correct for biases caused by fragmentation, this may limit our ability to fully interpret the data. Future studies, including more experimental work and comparative analyses, will be crucial for addressing these uncertainties -- and maybe one day reconstructing Neanderthals' recipes." 
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      Strange &amp; Offbeat News

      Quirky stories from all of ScienceDaily's health, technology, environment, and society sections.


      
        Even without catching COVID, the pandemic may have quietly aged your brain
        Even people who never caught Covid-19 may have aged mentally faster during the pandemic, according to new brain scan research. This large UK study shows how the stress, isolation, and upheaval of lockdowns may have aged our brains, especially in older adults, men, and disadvantaged individuals. While infection itself impacted some thinking skills, even those who stayed virus-free showed signs of accelerated brain aging--possibly reversible. The study highlights how major life disruptions, not just...

      

      
        Your brain sees faces in everything--and science just explained why
        You may be seeing faces in clouds, toast, or cars--and it turns out your brain is wired to notice them. A fascinating new study shows how our attention is hijacked not just by real faces, but by face-like illusions, through entirely different mental mechanisms. These imaginary expressions actually spark a stronger response, and the research even hints at clever ways advertisers could use this effect to grab your attention.

      

      
        Scientists just resurrected the 1918 "Spanish Flu" virus--here's what they found
        Scientists in Switzerland have cracked open a century-old viral mystery by decoding the genome of the 1918 influenza virus from a preserved Zurich patient. This ancient RNA revealed that the virus had already adapted to humans at the very start of the pandemic, carrying mutations that made it both more infectious and more immune-resistant. By pioneering a new method to recover fragile RNA from preserved tissue, researchers gained rare insights into how flu viruses evolve. The study not only reviv...

      

      
        A 500-million-year-old fossil just rewrote the spider origin story
        Half a billion years ago, a strange sea-dwelling creature called Mollisonia symmetrica may have paved the way for modern spiders. Using detailed fossil brain analysis, researchers uncovered neural patterns strikingly similar to today's arachnids--suggesting spiders evolved in the ocean, not on land as previously believed. This brain structure even hints at a critical evolutionary leap that allowed spiders their infamous speed, dexterity, and web-spinning prowess. The findings challenge long-held a...

      

      
        A deadly virus no one talks about -- and the HIV drugs that might stop it
        HIV antivirals may be the key to stopping HTLV-1, a deadly virus with no cure. In a decade-long study, researchers successfully suppressed the virus in mice and discovered a way to kill infected cells, offering hope for the first preventative and curative treatments.

      

      
        Optimists think alike--and brain scans just proved it
        When imagining the future, optimists' brains tend to look remarkably alike, while pessimists show more varied neural activity. This neurological alignment could explain why optimists are often more socially in sync with others.

      

      
        Cancer cells go up in flames--thanks to this deep-sea sugar
        Scientists have discovered a sugar compound from deep-sea bacteria that can destroy cancer cells in a dramatic way. This natural substance, produced by microbes living in the ocean, causes cancer cells to undergo a fiery form of cell death, essentially making them self-destruct. In lab tests and in mice with liver cancer, the compound not only stopped tumors from growing, but also activated the immune system to fight back. This finding could pave the way for entirely new cancer treatments based o...

      

      
        Magic mushrooms rewind aging in mice--could they do the same for humans?
        A surprising discovery from Emory University shows that psilocin, the active metabolite of psychedelic mushrooms, can delay cellular aging and extend lifespan. Human cells lived over 50% longer, and mice treated with psilocybin not only lived 30% longer but also looked and aged better.

      

      
        Popular sugar substitute linked to brain cell damage and stroke risk
        Erythritol, a widely used sugar substitute found in many low-carb and sugar-free products, may not be as harmless as once believed. New research from the University of Colorado Boulder reveals that even small amounts of erythritol can harm brain blood vessel cells, promoting constriction, clotting, and inflammation--all of which may raise the risk of stroke.

      

      
        Three-person DNA IVF stops inherited disease--eight healthy babies born in UK first
        In a groundbreaking UK first, eight healthy babies have been born using an IVF technique that includes DNA from three people--two parents and a female donor. The process, known as pronuclear transfer, was designed to prevent the inheritance of devastating mitochondrial diseases passed down through the mother's DNA. The early results are highly promising: all the babies are developing normally, and the disease-causing mutations are undetectable or present at levels too low to cause harm. For famili...

      

      
        11,000-year-old feast uncovered: Why hunters hauled wild boars across mountains
        Ancient Iranians hosted epic feasts with wild boars that had been hunted and transported from distant regions. These animals weren't just dinner--they were symbolic gifts. Tooth enamel analysis revealed they came from different areas, suggesting early communities valued geography in gift-giving. The event took place even before agriculture began, hinting at deeply rooted cultural traditions.

      

      
        Do dogs know who's kind? Scientists put it to the test--and got a surprise
        Despite our strong belief in dogs' ability to sense good from bad in people, new research shows they may not actually judge human character, at least not in the way we think. When dogs watched how humans treated other dogs, they didn't favor the kinder person later. Even direct interactions didn't sway their behavior. The study suggests dogs' reputational judgments might be more nuanced--or harder to study--than we realized.

      

      
        CRISPR uncovers gene that supercharges vitamin D--and stops tumors in their tracks
        A gene called SDR42E1 has been identified as a key player in how our bodies absorb and process vitamin D. Researchers found that disabling this gene in colorectal cancer cells not only crippled their survival but also disrupted thousands of other genes tied to cancer and metabolism. This opens the door to highly targeted cancer therapies--by either cutting off vitamin D supply to tumors or enhancing the gene's activity to boost health. The findings hint at vast possibilities in treating diseases i...

      

      
        Selfies, sugar, and death: How tourists are endangering elephants
        Tourists feeding wild elephants may seem innocent or even compassionate, but a new 18-year study reveals it s a recipe for disaster. Elephants in Sri Lanka and India have learned to beg for snacks sugary treats and human food leading to deadly encounters, injuries, and even the ingestion of plastic. Once wild animals become accustomed to handouts, they lose their natural instincts, grow bolder, and risk both their lives and the safety of humans.
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Even without catching COVID, the pandemic may have quietly aged your brain | ScienceDaily
A new study, led by experts at the University of Nottingham, has found that the Covid-19 pandemic may have accelerated people's brain health, even if they were never infected with the virus.


						
What does it mean to grow older, not just in years, but in terms of brain health? Can stress, isolation, and global disruption leave their mark on people's minds?

The findings of this new study, which are published in Nature Communications, showed that people who lived through the Covid-19 pandemic showed signs of faster brain aging over time than those scanned entirely before it. The changes were most noticeable in older individuals, in men, and in people from more disadvantaged backgrounds.

Only participants who were infected by Covid-19 between their scans showed a drop in certain cognitive abilities, such as mental flexibility and processing speed. This may suggest that the pandemic's brain aging effect, on its own (without infection) may not cause symptoms. Also, the authors highlight that the observed brain aging may be reversible.

The study was led by a team of experts from the University's School of Medicine and was supported by the National Institute for Health and Care Research (NIHR) Nottingham Biomedical Research Centre and the Medical Research Council (MRC) DEMISTIFI program.

Dr Ali-Reza Mohammadi-Nejad led the study, he said: "What surprised me most was that even people who hadn't had Covid showed significant increases in brain aging rates. It really shows how much the experience of the pandemic itself, everything from isolation to uncertainty, may have affected our brain health."

The research team looked at longitudinal brain scans from nearly 1,000 healthy adults, taken as part of the UK Biobank study. Some participants had scans before and after the pandemic; others, only before. Using advanced imaging and machine learning, the researchers estimated each person's "brain age" -- how old their brain appeared to be compared to their actual age.

The brain age model was developed using brain scans from over 15,000 healthy individuals, without comorbidities, allowing the researchers to build an accurate model for estimating brain age.

"This study reminds us that brain health is shaped not only by illness, but by our everyday environment," said Dorothee Auer, Professor of Neuroimaging and senior author on the study. "The pandemic put a strain on people's lives, especially those already facing disadvantage. We can't yet test whether the changes we saw will reverse, but it's certainly possible, and that's an encouraging thought."

Stamatios Sotiropoulos, Professor of Computational Neuroimaging, and co-lead author added: "The longitudinal MRI data acquired before and after the pandemic from the UK Biobank gave us a rare window to observe how major life events can affect the brain."
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Your brain sees faces in everything-and science just explained why | ScienceDaily

If you have ever spotted faces or human-like expressions in everyday objects, you may have experienced the phenomenon of face pareidolia. Now, a new study by the University of Surrey has looked into how this phenomenon grabs our attention, which could be used by advertisers in promoting future products.

The study, published in i-Perception, investigated the differences between our attention being directed by averted gazes - when a subject looks away from another subject's eyes or face - and when it's directed by pareidolia - imagined face-like objects.

The researchers conducted four "gaze cueing task" experiments with a total of 54 participants, to measure how our attention is influenced by the direction of another subject's gaze. They found that participants consistently shifted their attention in response to the appearance of both averted gazes and pareidolia.

However, the underlying mechanisms through which attention is drawn are quite different. While we are primarily drawn to the eye region of averted gazes, we are drawn to pareidolia's holistic structure of their "faces," and as a result, experienced a stronger response and attention.

Dr Di Fu, Lecturer in Cognitive Neuroscience at the University of Surrey, said:

"Our research shows that both averted gazes from real faces and perceived faces in objects can direct where we look, but they do so through different pathways. We process real faces through focusing on specific features, like the direction of the eyes. However, with face-like objects, we process their overall structure and where their "eye-like features" are positioned, resulting in a stronger attention response."

The findings of the study may have implications that go beyond a better understanding of how our brain processes information. Dr Fu adds:

"Our findings may have practical implications too, particularly in areas like product advertising. Advertisers could potentially incorporate face-like arrangements with prominent eye-like elements into their designs, increasing consumer attention and leaving a more memorable impression of their products."
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Scientists just resurrected the 1918 "Spanish Flu" virus-here's what they found | ScienceDaily
Researchers from the universities of Basel and Zurich have used a historical specimen from UZH's Medical Collection to decode the genome of the virus responsible for the 1918-1920 influenza pandemic in Switzerland. The genetic material of the virus reveals that it had already developed key adaptations to humans at the outset of what became the deadliest influenza pandemic in history.


						
New viral epidemics pose a major challenge to public health and society. Understanding how viruses evolve and learning from past pandemics are crucial for developing targeted countermeasures. The so-called Spanish flu of 1918-1920 was one of the most devastating pandemics in history, claiming some 20 to 100 million lives worldwide. And yet, until now, little has been known about how that influenza virus mutated and adapted over the course of the pandemic.

More than 100-year-old flu virus sequenced

An international research team led by Verena Schunemann, a paleogeneticist and professor of archaeological science at the University of Basel (formerly at the University of Zurich) has now reconstructed the first Swiss genome of the influenza virus responsible for the pandemic of 1918-1920. For their study, the researchers used a more than 100-year-old virus taken from a formalin-fixed wet specimen sample in the Medical Collection of the Institute of Evolutionary Medicine at UZH. The virus came from an 18-year-old patient from Zurich who had died during the first wave of the pandemic in Switzerland and underwent autopsy in July 1918.

Three key adaptations in Swiss virus genome

"This is the first time we've had access to an influenza genome from the 1918-1920 pandemic in Switzerland. It opens up new insights into the dynamics of how the virus adapted in Europe at the start of the pandemic," says last author Verena Schunemann. By comparing the Swiss genome with the few influenza virus genomes previously published from Germany and North America, the researchers were able to show that the Swiss strain already carried three key adaptations to humans that would persist in the virus population until the end of the pandemic.

Two of these mutations made the virus more resistant to an antiviral component in the human immune system - an important barrier against the transmissions of avian-like flu viruses from animals to humans. The third mutation concerned a protein in the virus's membrane that improved its ability to bind to receptors in human cells, making the virus more resilient and more infectious.




New genome-sequencing method

Unlike adenoviruses, which cause common colds and are made up of stable DNA, influenza viruses carry their genetic information in the form of RNA, which degrades much faster. "Ancient RNA is only preserved over long periods under very specific conditions. That's why we developed a new method to improve our ability to recover ancient RNA fragments from such specimens," says Christian Urban, the study's first author from UZH. This new method can now be used to reconstruct further genomes of ancient RNA viruses and enables researchers to verify the authenticity of the recovered RNA fragments.

Invaluable archives 

For their study, the researchers worked hand in hand with UZH's Medical Collection and the Berlin Museum of Medical History of the Charite University Hospital. "Medical collections are an invaluable archive for reconstructing ancient RNA virus genomes. However, the potential of these specimens remains underused," says Frank Ruhli, co-author of the study and head of the Institute of Evolutionary Medicine at UZH.

The researchers believe the results of their study will prove particularly important when it comes to tackling future pandemics. "A better understanding of the dynamics of how viruses adapt to humans during a pandemic over a long period of time enables us to develop models for future pandemics," Verena Schunemann says. "Thanks to our interdisciplinary approach that combines historico-epidemiological and genetic transmission patterns, we can establish an evidence-based foundation for calculations," adds Kaspar Staub, co-author from UZH. This will require further reconstructions of virus genomes as well as in-depth analyses that include longer intervals.
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A 500-million-year-old fossil just rewrote the spider origin story | ScienceDaily
A new analysis of an exquisitely preserved fossil that lived half a billion years ago suggests that arachnids - spiders and their close kin - evolved in the ocean, challenging the widely held belief that their diversification happened only after their common ancestor had conquered the land.


						
Spiders and scorpions have existed for some 400 million years, with little change. Along with closely related arthropods grouped together as arachnids, they have dominated the Earth as the most successful group of arthropodan predators. Based on their fossil record, arachnids appeared to have lived and diversified exclusively on land.

In a study led by Nicholas Strausfeld at the University of Arizona and published in Current Biology, researchers from the U.S. and United Kingdom undertook a detailed analysis of the fossilized features of the brain and central nervous system of an extinct animal called Mollisonia symmetrica. Until now, it was thought to represent an ancestral member of a specific group of arthropods known as chelicerates, which lived during the Cambrian (between 540 and 485 million years ago) and included ancestors of today's horseshoe crabs. To their surprise, the researchers found that the neural arrangements in Mollisonia's fossilized brain are not organized like those in horseshoe crabs, as could be expected, but instead are organized the same way as they are in modern spiders and their relatives.

"It is still vigorously debated where and when arachnids first appeared, and what kind of chelicerates were their ancestors," said Strausfeld, a Regents Professor in the U of A Department of Neuroscience, "and whether these were marine or semi-aquatic like horseshoe crabs."

Mollisonia outwardly resembles some other early chelicerates from the lower and mid-Cambrian in that its body was composed of two parts: a broad rounded "carapace" in the front and a sturdy segmented trunk ending in a broad, tail-like structure. Some scientists have referred to the organization of a carapace in front, followed by a segmented trunk as similar to the body plan of a scorpion. But nobody had claimed that Mollisonia was anything more exotic than a basal chelicerate, even more primitive than the ancestor of the horseshoe crab, for example.

What Strausfeld and his colleagues found indicating Mollisonia's status as an arachnid is its fossilized brain and nervous system. As in spiders and other present-day arachnids, the anterior part of Mollisonia's body (called the prosoma) contains a radiating pattern of segmental ganglia that control the movements of five pairs of segmental appendages. In addition to those arachnid-like features, Mollisonia also revealed an unsegmented brain extending short nerves to a pair of pincer-like "claws," reminiscent of the fangs of spiders and other arachnids.

But the decisive feature demonstrating arachnid identity is the unique organization of the mollisoniid brain, which is the reverse of the front-to-back arrangement found in present-day crustaceans, insects and centipedes, and even horseshoe crabs, such as the genus Limulus.




"It's as if the Limulus-type brain seen in Cambrian fossils, or the brains of ancestral and present days crustaceans and insects, have been flipped backwards, which is what we see in modern spiders," he said.

According to co-author Frank Hirth from King's College London, the latter finding may be a crucial evolutionary development, because studies of existing spider brains suggest that this back-to-front arrangement provides shortcuts from neuronal control centers to underlying circuits that coordinate a spider's (or its relative's) amazing repertoire of movements. This arrangement likely confers stealth in hunting, rapidity in pursuit and in the case of spiders, an exquisite dexterity for the spinning of webs to entrap prey.

"This is a major step in evolution, which appears to be exclusive to arachnids," Hirth said. "Yet already in Mollisonia, we identified brain domains that correspond to living species with which we can predict the underlying genetic makeup that is common to all arthropods."

"The arachnid brain is unlike any other brain on this planet," Strausfeld added, "and it suggests that its organization has something to do with computational speed and the control of motor actions."

The first creatures to come onto land were probably millipede-like arthropods and probably some ancestral, insect-like creatures, an evolutionary branch of crustaceans, according to Strausfeld.

"We might imagine that a Mollisonia-like arachnid also became adapted to terrestrial life making early insects and millipedes their daily diet," he said, adding that the first arachnids on land may have contributed to the evolution of a critical defense mechanism: insect wings, hence flight and escape.




"Being able to fly gives you a serious advantage when you're being pursued by a spider," Strausfeld said. "Yet, despite their aerial mobility, insects are still caught in their millions in exquisite silken webs spun by spiders."

For the study, Strausfeld spent time at the Museum of Comparative Zoology at Harvard University, where the Mollisonia specimen is housed, taking scores of photographs under various directions of illumination, light intensities and polarization light, and magnifications.

To rule out the possibility that the congruence between Mollisonia's brain and that of spiders was the result of parallel evolution - in other words, coincidence rather than derived by a common lineage - co-author David Andrew, a former graduate student in the Strausfeld laboratory who is now at Lycoming College in Pennsylvania, performed a statistical analysis comparing 115 neuronal and related anatomical traits across arthropods, both extinct and living. The results placed Mollisonia as a sister group of modern arachnids, lending further weight to the idea that Mollisonia's lineage gave rise to the clade that today includes spiders, scorpions, sun spiders, vinegarroons and whip scorpions, amongst many others.

Unfortunately, other Mollisonia-like arthropods are not preserved in a way that allows for a detailed analysis of their nervous system. But if they shared the same unique kind of brain, the authors suggest, their descendants might have established diverging terrestrial lineages that today account for the various branches of the arachnid tree of life.
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A deadly virus no one talks about - and the HIV drugs that might stop it | ScienceDaily
Around 10 million people globally live with the life-threatening virus HTLV-1. Yet it remains a poorly understood disease that currently has no preventative treatments and no cure.


						
But a landmark study co-led by Australian researchers could change this, after finding existing HIV drugs can suppress transmission of the HTLV-1 virus in mice.

The study, published in Cell, could lead to the first treatments to prevent the spread of this virus that is endemic among many First Nations communities around the world, including in Central Australia.

The research by WEHI and the Peter Doherty Institute for Infection and Immunity (Doherty Institute) also identifies a new drug target that could lead to the elimination of HTLV-1 positive cells from those with an established infection, and prevent disease progression.

At a glance
    	New research co-led by WEHI and the Doherty Institute could lead to the first preventative treatments for HTLV-1, one of the most complex and neglected viruses in the world.
    	The study found two specific HIV antivirals already on the market can suppress transmission of HTLV-1 in humanized mice and prevent disease, identifying the first prophylactic treatment against HTLV-1.
    	Secondly, when the HIV antivirals were used in combination with a compound that induces cell death, infected cells were killed - flagging a potential future curative strategy for the disease.
    	The unprecedented findings could enable these drugs to enter clinical trials preventing establishment of pathogenic levels of HTLV-1.

Human T-cell leukemia virus type 1 (HTLV-1) is a virus that infects the same cell type as HIV - T cells, a type of blood immune cell that helps the body fight off infections.

A small proportion of people infected with HTLV-1 after a long duration of infection develop serious diseases, such as adult T-cell leukemia and spinal cord inflammation.




Co-lead author and WEHI laboratory head Dr Marcel Doerflinger said the promising results of the new study could help find a desperately needed treatment and prevention strategy for one of the most neglected viruses in the world.

"Our study marks the first time any research group has been able to suppress this virus in a living organism," Dr Doerflinger said.

"As HTLV-1 symptoms can take decades to appear, by the time a person knows they have the infection the immune damage is already in full swing.

"Suppressing the virus at transmission would allow us to stop it before it has the chance to cause irreversible damage to immune function, leading to disease and a premature death."

In a research effort spanning 10 years, the collaborative team isolated the virus and developed a world-first humanized mouse model for HTLV-1 that enabled them to study how the virus behaves in a living organism with a human-like immune system.

The mice were transplanted with human immune cells that are susceptible to HTLV-1 infections, including with Australia's genetically novel HTLV-1 strain. International and Australian strains equally caused leukemia and inflammatory lung disease in these human immune system mice.




The mice were then treated with tenofovir and dolutegravir -two antiviral therapies currently approved to silence HIV and prevent AIDS. The team discovered both drugs could also powerfully suppress HTLV-1.

"What's most exciting is that these antivirals are already in use for millions of HIV patients, meaning there's a direct path for the clinical translation of our findings," Dr Doerflinger said.

"We won't have to start from scratch because we already know these drugs are safe and effective. And now we've shown that their use can very likely be extended to HTLV-1."

In another remarkable finding, the team discovered that human cells containing HTLV-1 could be selectively killed when mice were treated with HIV drugs in combination with another therapy inhibiting a protein (MCL-1) known to help rogue cells stay alive.

The team is now leveraging precision RNA therapies to develop new ways to target MCL-1 and establish combination treatments that can be clinically tested, which they believe could offer a promising curative strategy for HTLV-1.

Crucial insight

The development of the humanised mouse models central to this study at WEHI was spearheaded by first author Dr James Cooney and Professor Marc Pellegrini, study lead author, WEHI Honourary Fellow and Executive Director at Centenary Institute.

Prof Pellegrini said the mouse models were not only critical in identifying potential therapeutic targets, but also allowed researchers to understand how different strains of the HTLV-1 virus can alter disease symptoms and outcomes. This is particularly important for the unique strain that is present in Australia, HTLV-1c.

"It's long been hypothesized that differences in viral subtype may influence disease outcomes, but a lack of research into HTLV-1 has made it difficult for us to find the evidence needed to support this claim - until now.

"Our study provides critical insights that enable us to better understand the consequences of the distinct molecular make-up of the virus affecting our First Nations communities. This will further help us to investigate ways to create the tools needed to control the spread of this virus subtype."

The human HTLV-1 samples needed to develop the mouse models were obtained through the front-line clinical work of Associate Professor Lloyd Einsiedel, a Clinician Scientist at the Doherty Institute and Infectious Diseases Physician, who has provided a clinical service to Central Australia for more than a decade and has dedicated his career to putting HTLV-1 on the map.

Advocacy for a neglected disease

Research by the University of Melbourne's Professor Damian Purcell, Head of Molecular Virology at the Doherty Institute and co-lead author of the study, isolated the virus from First Nations donors and identified significant genetic differences between the HTLV-1c strains from Central Australia compared to the HTLV-1a strains found internationally.

The new findings show that both HTLV-1 strains cause disease in mice, with HTLV-1c showing more aggressive features. The identified drug therapies were found to be equally effective against both strains.

Prof Purcell and Associate Prof Lloyd Einsiedel worked with the National Aboriginal Community Controlled Health Organization (NACCHO) HTLV-1 committee and the Australian Department of Health over many years to advocate for guidance on HTLV-1 from the World Health Organization (WHO) that led to them formally classify the virus as a Threatening Pathogen to Humans in 2021.

This resulted in the development of formal WHO policies to reduce transmission internationally and the development of clinical management guidelines for HTLV-1c in Central Australia under NACCHO leadership.

"Despite Australia's high burden of HTLV-1, the virus and its associated diseases are still not notifiable in most states and true infection rates in the nation remain unknown," Prof Purcell said.

"People at risk from HTLV-1 deserve biomedical tools like those that provide game-changing therapeutic and prevention options for other blood-borne persistent viral infections, such as HIV.

"There is a real opportunity to prevent the transmission of HTLV-1 and end the diseases caused by these infections. Our research findings are a major leap forward in this."

The research team is currently in talks with the companies behind the HIV antivirals used in this study, to see if HTLV-1 patients can be included in their ongoing clinical trials. If successful, this would pave the way for these drugs to become the first approved pre-exposure prophylaxis against HTLV-1 acquisition.

These findings are supported by The Australian Center for HIV and Hepatitis Virology Research, The Phyllis Connor Memorial Trust, Drakensberg Trust and the National Health and Medical Research Council (NHMRC).
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Optimists think alike-and brain scans just proved it | ScienceDaily
When thinking about future events, optimists' brains work similarly, while pessimists' brains show a much larger degree of individuality. The Kobe University finding offers an explanation why optimists are seen as more sociable -- they may share a common vision of the future.


						
Optimists tend to be more satisfied with their social relationships and have wider social networks. Kobe University psychologist Kuniaki Yanagisawa says: "But what is the reason for this? Recent studies showed that the brains of people who occupy central social positions react to stimuli in similar ways. So it may be that people who share a similar attitude towards the future, too, truly envision it similarly in their brains and that this makes it easier for them to understand each other's perspectives."

To test this hypothesis, Yanagisawa assembled an interdisciplinary team from both the fields of social psychology and cognitive neuroscience. "The main reason why this question has remained untouched until now is that it exists in a gap between social psychology and neuroscience. However, the intersection of these two fields enabled us to open this black box." They recruited 87 test subjects who covered the whole spectrum from pessimism to optimism and asked them to imagine various future events. While doing so, their brain activity was recorded with a technique called "functional magnetic resonance imaging (fMRI)," enabling the researchers to see how the test subjects' thinking about the future materializes in their brains as patterns of neural activity.

In the journal PNAS, the Kobe University team reports that when optimists think about future events, their neural activity patterns are in fact mutually similar. Pessimists' patterns, on the other hand, showed much more diversity. Inspired by the opening line of Leo Tolstoy's "Anna Karenina," the team summarizes its results, saying, "Optimistic individuals are all alike, but each less optimistic individual imagines the future in their own way." Yanagisawa says, "What was most dramatic about this study is that the abstract notion of 'thinking alike' was literally made visible in the form of patterns of brain activity."

Yanagisawa and his team also found that there is a more pronounced difference in neural patterns when thinking about positive events or negative events in optimists than in pessimists. "This means that more optimistic people perceive a clear distinction between good and bad futures in their brains. In other words, optimism does not involve positive reinterpretation of negative events. Instead, optimistic individuals typically process negative scenarios in a more abstract and psychologically distant manner, thus mitigating the emotional impact of such scenarios," he explains.

The psychologist sums up the study, saying: "The everyday feeling of 'being on the same wavelength' is not just a metaphor. The brains of optimists may in a very physical sense share a common concept of the future. But this raises new questions. Is this shared mechanism something they are born with or is it woven in later, for example through experience and dialogue?" Yanagisawa's ultimate goal is to gain a deeper understanding of what causes loneliness and what enables people to communicate with each other. He says, "I believe that elucidating the process by which this shared reality emerges is a step towards a society where people can communicate better."

This work was supported by the Japan Society for the Promotion of Science (grants JP26780342, JP19H01747) and the Japan Science and Technology Agency (grant JPMJRX21K3). It was conducted in collaboration with researchers from Kyoto University, the Osaka University of Comprehensive Children Education, La Trobe University, and Kindai University.
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Cancer cells go up in flames-thanks to this deep-sea sugar | ScienceDaily
Promoting pyroptosis -- an inflammatory form of programmed cell death -- has become a promising treatment strategy for cancer. In research published in The FASEB Journal, investigators purified a long-chain sugar molecule, or exopolysaccharide, from deep-sea bacteria and demonstrated that it triggers pyroptosis to inhibit tumor growth.


						
The compound, called EPS3.9, consists of mannose and glucose and is produced by the Spongiibacter nanhainus CSC3.9 bacterial strain and other members of the genus Spongiibacter. Mechanistic analyses showed that EPS3.9 can directly target 5 membrane phospholipid molecules and exert tumor toxicity by stimulating pyroptosis in human leukemia cells. EPS3.9 also had significant anti-tumor effects in the mice with liver cancer and activated anti-tumor immune responses.

"Our work not only provides a theoretical basis for developing more carbohydrate-based drugs but also highlights the importance of exploring marine microbial resources," said corresponding author Chaomin Sun, PhD, of the Chinese Academy of Sciences.

What Is Pyroptosis?

Pyroptosis is a fiery form of programmed cell death that helps the body fight infections and disease. Unlike regular cell death (apoptosis), pyroptosis is dramatic and explosive--cells swell, burst open, and release inflammatory signals that alert the immune system.

Originally discovered as a defense against bacteria and viruses, pyroptosis has recently become a hot topic in cancer research. That's because triggering pyroptosis in tumor cells can not only destroy them directly but also rally the immune system to join the attack, essentially turning the tumor into a signal flare for immune response.
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Magic mushrooms rewind aging in mice-could they do the same for humans? | ScienceDaily
As revenues from the anti-aging market -- riddled with hope and thousands of supplements-- surged past $500 million last year, Emory University researchers identified a compound that actively delays aging in cells and organisms.


						
A newly published study in Nature Partner Journals' Aging demonstrates that psilocin, a byproduct of consuming psilocybin, the active ingredient in psychedelic mushrooms, extended the cellular lifespan of human skin and lung cells by more than 50%.

In parallel, researchers also conducted the first long-term in vivo study evaluating the systemic effects of psilocybin in aged mice of 19 months, or the equivalent of 60-65 human years. Results indicated that the mice that received an initial low dose of psilocybin of 5 mg, followed by a monthly high dose of 15 mg for 10 months, had a 30% increase in survival compared to mice that did not receive any. These mice also displayed healthier physical features, such as improved fur quality, fewer white hairs and hair regrowth.

While traditionally researched for its mental health benefits, this study suggests that psilocybin impacts multiple hallmarks of aging by reducing oxidative stress, improving DNA repair responses, and preserving telomere length. Telomeres are the structured ends of a chromosome, protecting it from damage that could lead to the formation of age-related diseases, such as cancer, neurodegeneration, or cardiovascular disease. These foundational processes influence human aging and the onset of these chronic diseases.

The study concludes that psilocybin may have the potential to revolutionize anti-aging therapies and could be an impactful intervention in an aging population.

"Most cells in the body express serotonin receptors, and this study opens a new frontier for how psilocybin could influence systemic aging processes, particularly when administered later in life," says Louise Hecker, PhD, senior author on the study, and former associate professor at Emory University, where the research was initiated and funded.

While much of what researchers know about psilocybin relates to the brain, few studies have examined its systemic impacts. Many people associate psilocybin with the hallucinogenic impacts, but the majority of the cells in the body express serotonin receptors.




"Our study opens new questions about what long-term treatments can do. Additionally, even when the intervention is initiated late in life in mice, it still leads to improved survival,which is clinically relevant in healthy aging," adds Hecker, currently an associate professor at Baylor College of Medicine.

This news comes on the heels of KFF's recent report that U.S. life expectancy is still below that of other countries similar in income and size, with an average lifespan of 78.4 years, compared to 82.5 years elsewhere. Not only was it the lowest, but as the lifespan in similar countries increased by 7.9 years from 1980-2022, whereas the U.S. life expectancy has only increased by 4.7 years.

"This study provides strong preclinical evidence that psilocybin may contribute to healthier aging -- not just a longer lifespan, but a better quality of life in later years," says Director of Psychedelic Research at Emory University's Department of Psychiatry Ali John Zarrabi, MD. "As a palliative care physician-scientist, one of my biggest concerns is prolonging life at the cost of dignity and function. But these mice weren't just surviving longer -- they experienced better aging," adds Zarrabi, co-investigator of the study.

Zarrabi emphasized the importance of further research in older adults, as well as the well-documented overlap between physical and mental health.

"Emory is actively involved in Phase II and III clinical trials of psilocybin-assisted therapy for depression, and these results suggest we also need to understand psilocybin's systemic effects in aging populations," says Zarrabi. "My hope is also that if psilocybin-assisted therapy is approved as an intervention for depression by the FDA in 2027, then having a better quality of life would also translate into a longer, healthier life."

The study was initiated at Emory University and funded by several awards, including the Imagine, Innovative, and Impact (I3) Award, Emory University School of Medicine; the Georgia CTSA NIH Award; and a grant from Emory's Woodruff Health Sciences Center for Health in Aging.
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Popular sugar substitute linked to brain cell damage and stroke risk | ScienceDaily
From low-carb ice cream to keto protein bars to "sugar-free" soda, the decades-old sweetener erythritol is everywhere.


						
But new University of Colorado Boulder research shows the popular sugar substitute and specialty food additive comes with serious downsides, impacting brain cells in numerous ways that can boost risk of stroke.

The study was published in the Journal of Applied Physiology.

"Our study adds to the evidence suggesting that non-nutritive sweeteners that have generally been purported to be safe, may not come without negative health consequences," said senior author Christopher DeSouza, professor of integrative physiology and director of the Integrative Vascular Biology Lab.

First approved by the Food and Drug Administration in 2001, erythritol is a sugar alcohol, often produced by fermenting corn and found in hundreds of products. It has almost no calories, is about 80% as sweet as table sugar, and has negligible impact on insulin levels, making it a favorite for people trying to lose weight, keep their blood sugar in check or avoid carbohydrates.

But recent research has begun to shed light on its risks.

One recent study involving 4,000 people in the U.S. and Europe found that men and women with higher circulating levels of erythritol were significantly more likely to have a heart attack or stroke within the next three years.




DeSouza and first author Auburn Berry, a graduate student in his lab, set out to understand what might be driving that increased risk.

Researchers in the lab treated human cells that line blood vessels in the brain for three hours with about the same amount of erythritol contained in a typical sugar-free beverage.

They observed that the treated cells were altered in numerous ways: They expressed significantly less nitric oxide, a molecule that relaxes and widens blood vessels, and more endothelin-1, a protein that constricts blood vessels. Meanwhile, when challenged with a clot-forming compound called thrombin, cellular production of the natural clot-busting compound t-PA was "markedly blunted." The erythritol-treated cells also produced more reactive oxygen species (ROS), a.k.a. "free radicals," metabolic byproducts which can age and damage cells and inflame tissue.

"Big picture, if your vessels are more constricted and your ability to break down blood clots is lowered, your risk of stroke goes up," said Berry. "Our research demonstrates not only that, but how erythritol has the potential to increase stroke risk."

DeSouza notes that their study used only a serving-size worth of the sugar substitute. For those who consume multiple servings per day, the impact, presumably, could be worse.

The authors caution that their study was a laboratory study, conducted on cells, and larger studies in people are needed.

That said, De Souza encourages consumers to read labels, looking for erythritol or "sugar alcohol" on the label.

"Given the epidemiological study that inspired our work, and now our cellular findings, we believe it would be prudent for people to monitor their consumption of non-nutrient-sweeteners such as this one," he said.
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Three-person DNA IVF stops inherited disease-eight healthy babies born in UK first | ScienceDaily
The UK's pioneering licensed IVF technique to reduce the risk of mitochondrial diseases carried out in Newcastle has seen eight babies born, published research shows.


						
All eight babies show no signs of having mitochondrial DNA disease. The babies, four girls and four boys, including one set of identical twins, were born to seven women at high risk of transmitting serious disease caused by mutations in mitochondrial DNA. The findings, reported on July 16 by the Newcastle team who pioneered mitochondrial donation using fertilized human eggs, indicate that the new treatment, known as pronuclear transfer, is effective in reducing the risk of otherwise incurable mitochondrial DNA diseases. 

Published in two papers in The New England Journal of Medicine (NEJM), the findings describe the reproductive and clinical outcomes of pronuclear transfer treatments performed to date. All babies were healthy at birth, meeting their developmental milestones, and the mother's disease-causing mitochondrial DNA mutations were either undetectable or present at levels that are very unlikely to cause disease.

The technique was pioneered in human eggs by a team based at Newcastle University, UK and the Newcastle upon Tyne Hospitals NHS Foundation Trust in work funded by Wellcome and NHS England.

The mother of a baby girl born following mitochondrial donation said: "As parents, all we ever wanted was to give our child a healthy start in life. Mitochondrial donation IVF made that possible. After years of uncertainty this treatment gave us hope--and then it gave us our baby. We look at them now, full of life and possibility, and we're overwhelmed with gratitude. Science gave us a chance." 

The mother of a baby boy added: "We are now proud parents to a healthy baby--a true mitochondrial replacement success. This breakthrough has lifted the heavy cloud of fear that once loomed over us.

"Thanks to this incredible advancement and the support we received, our little family is complete. The emotional burden of mitochondrial disease has been lifted, and in its place is hope, joy, and deep gratitude." 

The NHS Mitochondrial Reproductive Care Pathway offers mitochondrial donation, through a research study, in addition to other reproductive options for women with mitochondrial disease.




Professor Sir Doug Turnbull, Newcastle University part of the Newcastle team said: "Mitochondrial disease can have a devastating impact on families. Today's news offers fresh hope to many more women at risk of passing on this condition who now have the chance to have children growing up without this terrible disease. Within the framework of the NHS in a well-regulated environment, we are able to offer mitochondrial donation as part of a research study to affected women in the UK."

Mitochondrial DNA disease

Every year, around one in 5,000 children is born with mitochondrial DNA mutations that can cause devastating disease. Mitochondria produce the energy required for life and contain a small piece of DNA that only encodes some of the instructions required for energy production.  Harmful mutations in mitochondrial DNA can result in reduced availability of energy, particularly affecting tissues that have high energy demands - for example heart, muscle and brain. Mitochondrial DNA is maternally inherited, and these diseases are therefore passed from mother to child. Although males can be affected, they do not pass on the disease. Despite years of research there is still no cure for people with mitochondrial DNA disease.

In the absence of a cure for mitochondrial DNA diseases, attention has focused on IVF-based technologies to reduce the risk of disease by limiting transmission of disease-causing mitochondrial DNA mutations from mother to child. The new IVF-based mitochondrial donation technology, pronuclear transfer, which was legalized in the UK in 2015, is designed to reduce the risk of mitochondrial DNA disease in children born to women who carry high levels of disease-causing mitochondrial DNA mutations. 

The Newcastle team now include pronuclear transfer as part of a research study along with a range of reproductive options offered to women at risk of transmitting mitochondrial disease to their children.

Pronuclear transfer 

The technique, known as pronuclear transfer is performed after the egg is fertilized. It involves transplanting the nuclear genome (which contains all the genes essential for our individual characteristics, for example, hair color and height) from an egg carrying a mitochondrial DNA mutation to an egg donated by an unaffected woman that has had its nuclear genome removed. The resulting embryo inherits its parents' nuclear DNA, but the mitochondrial DNA is inherited predominantly from the donated egg.




The reproductive outcomes paper 

The UK-based Newcastle team who developed and optimized pronuclear transfer for use in fertilized human eggs now report on outcomes of pronuclear-transfer treatment to reduce the risk of mitochondrial DNA disease.

Levels of disease-causing mitochondrial DNA detected in babies born after pronuclear transfer treatment ranged from undetectable to 16% in neonatal blood. The presence of mitochondrial DNA mutations in babies born after pronuclear transfer treatment results from carryover of maternal mitochondria surrounding the nuclear DNA at the time of transplantation. Carryover of maternal mitochondrial DNA is a known limitation of mitochondrial donation technologies.

The team is seeking to better understand and address this issue as part of an underpinning research program.

Professor Mary Herbert, lead author of the reproductive outcomes paper who carried out the research at Newcastle University said: "The findings give grounds for optimism. However, research to better understand the limitations of mitochondrial donation technologies, will be essential to further improve treatment outcomes.

"Mitochondrial donation technologies are currently regarded as risk reduction treatments owing to carryover of maternal mitochondrial DNA during the mitochondrial donation procedure. Our ongoing research seeks to bridge the gap between risk reduction and prevention of mitochondrial DNA disease by addressing this problem." 

Pronuclear-transfer treatment is offered as part of an integrated program that includes preimplantation genetic testing (PGT) for reducing the risk of mitochondrial DNA disease. In accordance with HFEA regulations, pronuclear transfer is offered only to those women who are unlikely to benefit from PGT treatment.

At the time of reporting the integrated program of PGT and pronuclear transfer, clinical pregnancies were confirmed in 8 of 22 (36%) patients who underwent pronuclear transfer and 16 of 39 (41%) of patients who underwent PGT. Pronuclear transfer has resulted in eight births and one further pregnancy. PGT has resulted in 18 births. In the children from pronuclear transfer, levels of disease-causing mitochondrial DNA mutations were either undetectable or well below the levels at which disease symptoms are observed. 

The clinical outcomes paper

The Newcastle team describe the pathway developed to provide the best possible care for women with pathogenic mitochondrial DNA mutations. It describes in detail how the mothers of the first children born with the technique were monitored and supported in pregnancy, and their babies closely followed from birth.

Some of the mothers already had symptoms of mitochondrial disease including vision loss and heart problems. Others had family members with the disease and remain at risk of developing symptoms and passing it on.

All eight babies, including a set of identical twins, were healthy at birth and are described as developing normally - five have had no medical problems since. In the paper, the team note that three babies overcame some early health issues that they believe they are not able to attribute directly to mitochondrial donation.

The Newcastle team offers advice and treatment to women with harmful mitochondrial DNA mutations in the UK. They are carefully monitored during pregnancy and after mitochondrial donation, six of seven progressed without incident. One woman developed a rare complication of pregnancy with a high level of fats detected in her blood (hyperlipidaemia) which responded well to a reduced fat diet. 

All eight babies, including the set of twins, were born by normal vaginal delivery or elective caesarean section. All babies had normal weight for gestational age. The level of disease-causing mitochondrial DNA mutation was measured in blood and urine cells and was undetectable in five babies. Three babies had low levels of disease-causing mitochondrial DNA mutations - 5 and 9%, 12 and 13%, 16 and 20% in blood and urine respectively.  These levels are well below the 80% level required for clinical disease for these mutations. The researchers note that at follow-up at 18 months, the level of the disease-causing mutation in the child with 5 and 9% was undetectable in blood and urine.

All children are enrolled in an 18-month developmental study and at the date of reporting all the babies were meeting their relevant developmental milestones.

One child developed some brief startles (involving neck flexion and eye blinking) at age 7 months, which resolved without treatment after 3 months. Another, a breast-fed baby, developed high blood fats (hyperlipidaemia) which had also affected the mother during pregnancy, and was successfully treated through a low-fat diet. This child was also diagnosed with an abnormal heart rhythm (cardiac arrhythmia) which is being successfully treated with a reducing amount of anti-arrhythmic medication. (Although the children born following PGT are not routinely followed-up, the team note that a cardiac anomaly was detected in one child.)  A third child had a urinary tract infection that responded quickly to antibiotic treatment.

The authors say that the children's health conditions are not thought to be related to the maternal mitochondrial DNA mutations as the low levels detected in these babies would not be expected to cause disease symptoms. Symptoms for these mutations are only seen with levels above 80%. Any effect of the pronuclear transfer procedure itself would be expected to have a more uniform clinical manifestation, that is, to affect children in the same way. However, follow-up studies will be of paramount importance in detecting any patterns in childhood conditions.

The team emphasize that follow-up studies are essential for detecting any patterns in childhood conditions and say they will continue to offer assessments up to the age of 5 years.

Professor Bobby McFarland, Director of the NHS Highly Specialised Service for Rare Mitochondrial Disorders (Newcastle Hospitals NHS Foundation Trust) and Professor of Paediatric Mitochondrial Medicine at Newcastle University is first author of one of the papers. He said: "While longer term follow-up of children born following mitochondrial donation is of paramount importance, these early results are very encouraging. Seeing the joy and relief these children have brought to their parents is such a privilege.

"We believe the follow-up process we have put in place is thorough, since it allows us to detect and review even minor health conditions in children born after pronuclear transfer such as a urinary tract infection." 

The Lily Foundation, a charity dedicated to fighting mitochondrial disease has supported the Newcastle work. "We're absolutely delighted with the results of these published papers," said Liz Curtis, Lily founder and CEO. "We fought long and hard for this change so that families could have choices. After years of waiting, we now know that eight babies have been born using this technique, all showing no signs of mito. For many affected families, it's the first real hope of breaking the cycle of this inherited condition."

FACT FILE 

Law - In a first worldwide and following extensive public debate and scientific and ethical review, UK legalization was press/articles/archive/2015/10/worldfirstledbynewcastleuniversity/">approved  in 2015 to enable the Human Fertilisation and Embryology Authority  (HFEA) to allow mitochondrial donation treatments for women at high risk  of transmitting serious mitochondrial DNA disease to their children.  Following this, the law has now changed in Australia.

Licence - Licences are regulated and granted by the  HFEA. Newcastle Fertility Centre part of Newcastle Hospitals NHS  Foundation Trust was granted the press/articles/archive/2017/03/mitochondrialicence/">first license  to perform clinical mitochondrial donation by pronuclear transfer in  2017.  A clinical pathway was established with mitochondrial clinicians  as part of NHS England's Highly Specialised Service.

Mitochondrial disease refers to a group of genetic conditions that disrupt how our mitochondria - the energy producers in our cells - function.

Pre-implantation genetic testing (PGT) is a  procedure that helps couples avoid passing on genetic conditions to  their children. This extra step tests embryos for genetic conditions.

Pronuclear transfer (PNT)  involves transferring the nuclear DNA of a fertilized egg into a  fertilized donor egg to prevent the transmission of mitochondrial DNA  (mtDNA) disease.

Funding

The team acknowledge that the Mitochondrial Reproductive Care Pathway is supported by the NHS at The Newcastle upon Tyne Hospitals NHS Foundation Trust (NUTH). Support was provided by Wellcome. Infrastructural support was provided by Newcastle University, a National Institute for Health and Care Research (NIHR) Biomedical Research Centre award to NUTH. The NHS Highly Specialised Services for Rare Mitochondrial Disorders is supported by NHS England and a career development award was made to Dr Hyslop from Health Education England and the NIHR.
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11,000-year-old feast uncovered: Why hunters hauled wild boars across mountains | ScienceDaily
Magnets and shot glasses serve as fun holiday souvenirs, but certain foods synonymous with a country's identity can make for extra meaningful gifts for friends and loved ones; think French cheese, Dutch Stroopwafels and Canadian maple syrup.


						
According to new research, communities that lived in western Iran about 11,000 years ago during the Early Neolithic period took a similar approach when it came to gift-giving.

They invested significant effort to bring wild boars hunted in dispersed parts of the landscape as gifts to be eaten at a communal celebration that took place at what is now the archaeological site of Asiab in the Zagros Mountains.

The findings, conducted by an international team of researchers including scientists from The Australian National University (ANU), suggest this practice of offering gifts that have geographical symbolism can be traced back to prehistory.

"Food and long-standing culinary traditions form an integral component of cultures all over the globe. It is for this reason holidays, festivals, and other socially meaningful events commonly involve food. For example, we cannot imagine Christmas without the Christmas meal, Eid without the food gifts, or Passover without matzo ball soup," Dr Petra Vaiglova from ANU said.

The scientists unearthed the skulls of 19 wild boars that were neatly packed and sealed inside a pit within a round building at the Asiab site. Butchery marks on the animals' skulls suggest they were used for feasting, but until now scientists were unsure where these boars came from.

Dr Vaiglova and the international research team examined the tooth enamel of five of these wild boars. The researchers analysed microscopic growth patterns and chemical signatures inside the enamel that offered "tell-tale" signs indicating that at least some of the boars used for the feast were not from the area where the gathering took place.




"Just like trees and their annual growth rings, teeth deposit visible layers of enamel and dentine during growth that we can count under the microscope. This is the first time these growth layers have been used to guide geochemical analysis of animal teeth to answer questions about human-animal interactions," Dr Vaiglova said.

"Rainfall and bedrock have distinct isotopic values in different geographical locations. These isotopic values get incorporated into animal tissues through drinking water and food. Measuring the isotopic values of tooth enamel allowed us to assess whether all the animals came from the same part of the region or whether they originated from more dispersed locations.

"Because the values we measured across the five teeth showed a high amount of variability, it is unlikely that all the animals originated from the same location. It is possible that some of them originated roughly 70 kilometers (~43 miles) away from the site where the feast took place."

The researchers said it is surprising that these hunters went through such effort to kill and transport boars from their local region over difficult mountainous terrain during a journey that likely would have taken several days, especially considering boars were not the most hunted animal during the Early Neolithic period.

Dr Vaiglova said communities living in the Zagros Mountains at this time had a "very diverse hunting strategy" and were hunting lots of different animal species.

"Boars are especially aggressive and so displaying them as hunting trophies or presenting them at a feast carries with it a certain element of significance. Bringing these animals from distant locations would have undoubtedly helped celebrate the importance of the social event that took place at Asiab," she said.




"What is special about the feast at Asiab is not only its early date and that it brought together people from across the wider region, but also the fact that people who participated in this feast invested substantial amounts of effort to ensure that their contributions involved an element of geographic symbolism. This feast also took place at a time that pre-dates agriculture and farming practices.

"This was clearly a very meaningful event and the fact that people put in so much effort to transport the boars over such challenging terrain provides us with a glimpse of how old the tradition of bringing geographically meaningful gifts to social events really is.

"These people were clearly the ultimate dinner party guests."

The research is published in Nature Communications Earth and Environment and involved scientists from Australia, Germany, Denmark and Iran.
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Do dogs know who's kind? Scientists put it to the test-and got a surprise | ScienceDaily
Kyoto, Japan -- Many people tend to trust dogs' instincts regarding humans. If dogs gravitate towards you, dog lovers will likely see you as safe and trustworthy, but if dogs are apprehensive around you, some may begin to question your character. Yet how and even if dogs socially evaluate people remains a mystery.


						
Studies have demonstrated that cognitively complex and social animal species -- such as chimpanzees -- can form reputations of humans either through direct interaction or by observing third-party interactions. The historically intimate relationship dogs have with humans has also made them the focus of considerable research, but findings have proven inconsistent.

Previous research conducted at the Wolf Science Center in Austria found that pack-living dogs and wolves did not form reputations of individual humans after both direct and indirect experience with them. This nonjudgmental attitude may be due to the animals' limited experience interacting with humans, so further study required the participation of more experienced dogs.

In a new study, a research team observed 40 pet dog participants to investigate whether age and development influences how they form reputations of humans. They first arranged for the dogs to eavesdrop on another dog's interactions with two humans, one of whom was generous and fed the dog demonstrator, while the other did not feed the dog.

After observing another dog's experience, the dogs interacted with the two humans directly while the researchers analyzed their behavior, taking note of who the dogs approached first, along with behaviors like jumping up and their proximity to each person.

The results revealed that dogs across all age groups did not significantly prefer the generous person who fed the dog compared to the selfish person who refused to feed the dog. Their behavior toward the two humans did not exceed chance levels following indirect eavesdropping or direct experience with them.

"It's clear that reputation formation may be more complex than previously thought, even for animals like dogs that closely cooperate with humans," says corresponding researcher Hoi-Lam Jim, who recently joined the faculty at Kyoto University.




This study highlights the methodological challenges in accurately capturing dogs' understanding and evaluation of humans. Since direct reputation formation is a prerequisite for eavesdropping, the researchers were not surprised to find no evidence of reputation formation, but they did not expect the lack of evidence for it after direct interaction.

"It is possible that methodological challenges in the experimental design, particularly the use of a two-choice test, may explain our negative findings, rather than an absence of capacity," says Jim.

To better understand what influences dogs' sociocognitive abilities, the research team says future research should systematically compare dogs of all ages from different populations and life experiences, expanding to include free-ranging dogs, service dogs, and police dogs.

To many of us, it seems reasonable to believe that dogs socially evaluate people, but for now we simply do not know.

###

The paper "Do dogs form reputations of humans? No effect of age after indirect and direct experience in a food-giving situation" appeared on 28 June 2025 in Animal Cognition, with doi: 10.1007/s10071-025-01967-w

About Kyoto University

Kyoto University is one of Japan and Asia's premier research institutions, founded in 1897 and responsible for producing numerous Nobel laureates and winners of other prestigious international prizes. A broad curriculum across the arts and sciences at undergraduate and graduate levels complements several research centers, facilities, and offices around Japan and the world. For more information, please see: http://www.kyoto-u.ac.jp/en
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CRISPR uncovers gene that supercharges vitamin D-and stops tumors in their tracks | ScienceDaily
Vitamin D is not only an essential nutrient, but also the precursor of the hormone calcitriol, indispensable for health: it regulates the uptake of phosphate and calcium necessary for bones by the intestines, as well as cell growth and the proper function of muscles, nerve cells, and the immune system.


						
Now, researchers have shown for the first time in Frontiers in Endocrinology that a particular gene, called SDR42E1, is crucial for taking up vitamin D from the gut and further metabolizing it - a discovery with many possible applications in precision medicine, including cancer therapy.

"Here we show that blocking or inhibiting SDR42E1 may selectively stop the growth of cancer cells," said Dr Georges Nemer, a professor and associate dean for research at the University of College of Health and Life Sciences at Hamad Bin Khalifa University in Qatar, and the study's corresponding author.

Faulty copy

Nemer and colleagues were inspired by earlier research that had found a specific mutation in the SDR42E1 gene on chromosome 16 to be associated with vitamin D deficiency. The mutation caused the protein to be cut short, rendering it inactive.

The researchers used CRISPR/Cas9 gene editing to transform the active form of SDR42E1 in a line of cells from a patient with colorectal cancer, called HCT116, into its inactive form. In HCT116 cells, the expression of SDR42E1 is usually abundant, suggesting that the protein is essential for their survival.

Once the faulty SDR42E1 copy had been introduced, the viability of the cancer cells plummeted by 53%. No fewer than 4,663 'downstream' genes changed their expression levels, suggesting that SDR42E1 is a crucial molecular switch in many reactions necessary for the health of cells. Many of these genes are normally involved in cancer-related cell signaling and the absorption and metabolism of cholesterol-like molecules - consistent with the central role of SDR42E1 in calcitriol synthesis.




These results suggest that inhibiting the gene can selectively kill cancer cells, while leaving neighboring cells unharmed.

Cuts two ways

"Our results open new potential avenues in precision oncology, though clinical translation still requires considerable validation and long-term development," said Dr Nagham Nafiz Hendi, a professor at Middle East University in Amman, Jordan, and the study's first author.

But starving selected cells of vitamin D is not the only possible application that immediately sprang to the mind of the researchers. The present results suggest that SDR42E1 cuts two ways: artificially 'dialing up' levels of SDR42E1 in local tissues through gene technology might likewise be beneficial, leveraging the many known health effects of calcitriol.

"Because SDR42E1 is involved in vitamin D metabolism, we could also target it in any of the many diseases where vitamin D plays a regulatory role," said Nemer.

"For example, nutrition studies have indicated that the hormone can lower the risk of cancer, kidney disease, and autoimmune and metabolic disorders."

"But such broader applications must be done with caution, as long-term effects of SDR42E1 on vitamin D balance remain to be fully understood," warned Hendi.
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Selfies, sugar, and death: How tourists are endangering elephants | ScienceDaily
A study led by a scientist at the University of California San Diego offers new warnings on the dangers of human interactions with wildlife.


						
Assistant Professor Shermin de Silva of the School of Biological Sciences studies endangered Asian elephants and has reported on their shrinking habitats, a downturn that has resulted in territorial conflicts between people and elephants.

Along with her study coauthors, de Silva now provides fresh evidence in the journal Ecological Solutions and Evidence on the serious consequences of humans supplying food to wild animals. The report indicates that such provisioning can lead wildlife to become habituated to people, causing the animals to become bolder and more prone to causing problems. Even for those who live in areas without native elephant populations, the new study provides cautionary information about interactions with any wildlife species living among us.

Wild elephants are a prime attraction in Asia, with Sri Lanka and India featuring some of the world's last abundant populations of Asian elephants.

In Sri Lanka, de Silva studied 18 years of elephant-tourist interactions at Udawalawe National Park. She found that the elephants congregating near tourists at the park's southern boundary have developed "begging" behavior and have become habituated to sugary foods, sometimes breaking through fences to continue being fed. As a result of elephants being drawn to the fence, several people have been killed or injured, and at least three elephants have been killed, while others have ingested plastic food bags and other contaminants. Such close human-wildlife encounters, including tourists feeding animals from sightseeing vehicles, also increases the risk of disease transmission to animals.

In India's Sigur region, study coauthors Priya Davidar and Jean-Philippe Puyravaud of the Sigur Nature Trust observed feeding interactions with 11 male Asian elephants, four of which died from suspected human causes. One elephant was successfully rehabilitated and returned to natural foraging behavior.

"Many people, especially foreign tourists, think Asian elephants are tame and docile, like domestic pets," said de Silva, a faculty member in the Department of Ecology, Behavior and Evolution and founder of the non-profit conservation organization Trunks & Leaves. "They don't realize these are formidable wild animals and try to get too close in order to take photographs or selfies, which can end badly for both parties."

Of the 800 to 1,200 elephants estimated living in Udawalawe National Park, the study found that 66 male elephants, or nine to 15% of the local male population of Asian elephants, were observed begging for food. Some elephants, including a popular male named Rambo, became local celebrities as they solicited food from tourists over several years.




"Food-conditioned animals can become dangerous, resulting in the injury and death of wildlife, people or both," the researchers note in their paper. "These negative impacts counteract potential benefits."

Since wild elephant feeding cannot be adequately regulated as an ongoing activity, the authors of the study recommend that feeding bans should be strictly enforced.

The researchers recognize that tourists are for the most part acting with good intentions, like people in many areas around the world who feed or leave food for wild animals in their regions. They can act from a motivation that they are helping friends in nature and take gratification from such interactions. "But this encourages wild animals to seek food from people, attracting them to areas that can put themselves or people at risk," said de Silva. "It can be a conduit for disease transfer between species. Such feeding can also cause animals to lose their ability to forage for themselves if the behavior becomes prevalent, especially with young animals."

Such interactions, de Silva says, can change animals' movement patterns and possibly force them to lose knowledge of natural food sources if they become too dependent on handouts.

With rare exceptions, people should avoid feeding wild animals, de Silva urges, and encourages people to engage in responsible tourism.
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