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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.


      
        Rare desert berry could transform diabetes treatment
        An extract from a desert berry used in traditional Chinese medicine restored insulin function and stabilized metabolism in diabetic mice. The findings hint at a powerful natural alternative for holistic diabetes treatment.

      

      
        The hidden "Big Bang" that decides how bowel cancer grows
        Scientists have pinpointed a "Big Bang" moment in bowel cancer--when cells first evade the immune system. This early immune escape locks in how the cancer will behave as it grows. The discovery could help predict which patients respond to immunotherapy and lead to new vaccine strategies

      

      
        Scientists discover how hair cells can help heal skin faster
        Rockefeller scientists uncovered how hair follicle stem cells can switch from growing hair to repairing skin when nutrients run low. The key lies in serine, an amino acid that activates a stress signal telling cells to conserve energy. When both injury and low serine occur, stem cells fully pivot to skin repair. The discovery could lead to dietary or medical ways to boost healing.

      

      
        The bright colors in your food may be harming your kids
        Almost 20% of packaged foods and beverages in the US contain synthetic dyes, often paired with excessive sugar to attract children. These additives have been linked to behavioral issues, yet remain widespread among major brands like Mars and PepsiCo. Experts criticize the FDA for relying on voluntary reform, contrasting it with Europe's stricter labeling laws. Growing state-level action offers hope for meaningful change.

      

      
        Mini llama proteins show promise for Alzheimer's treatment
        Miniature antibodies from camels and llamas can slip into the brain more easily than conventional drugs, offering a new way to treat disorders like Alzheimer's and schizophrenia. Researchers say these "nanobodies" could reshape the future of brain medicine.

      

      
        Common acne drug may protect against schizophrenia
        Scientists have discovered a surprising benefit of the acne drug doxycycline: it may lower the risk of schizophrenia. Teens prescribed the antibiotic were about one-third less likely to develop the condition as adults. The effect could stem from the drug's ability to reduce brain inflammation. Researchers say the findings highlight an unexpected new direction in mental health prevention.

      

      
        Antarctica's collapse may already be unstoppable, scientists warn
        Researchers warn Antarctica is undergoing abrupt changes that could trigger global consequences. Melting ice, collapsing ice shelves, and disrupted ocean circulation threaten sea levels, ecosystems, and climate stability. Wildlife such as penguins and krill face growing extinction risks. Scientists stress that only rapid emission reductions can avert irreversible damage.

      

      
        New 2D material transforms air into fuel and fertilizer
        Researchers are exploring MXenes, 2D materials that could transform air into ammonia for cleaner fertilizers and fuels. Their atomic structures can be tuned to optimize performance, making them promising alternatives to expensive catalysts.

      

      
        Scientists just found a hidden genetic flaw that slowly steals strength
        A newly identified disorder, MINA syndrome, results from a mutation in the NAMPT protein that deprives motor neurons of energy, leading to severe movement problems. The discovery not only deepens understanding of nerve cell metabolism but also points toward potential therapies.

      

      
        Wegovy in a pill? Massive weight loss results revealed
        Novo Nordisk's oral semaglutide 25 mg achieved up to 16.6% weight loss in a landmark study, rivaling injectable Wegovy. The pill also improved cardiovascular risk factors and physical activity levels. With a safety profile consistent with existing treatments, experts see it as a breakthrough for patients preferring oral options.

      

      
        A new equation may explain the Universe without dark matter
        A new theory claims dark matter and dark energy don't exist -- they're just side effects of the universe's changing forces. By rethinking gravity and cosmic timelines, it could rewrite our understanding of space and time itself.

      

      
        Colossal stars forged the Universe's earliest clusters
        A team of astrophysicists has unveiled how colossal stars thousands of times more massive than the Sun shaped the earliest star clusters and galaxies. These short-lived giants not only forged the strange chemical fingerprints found in ancient globular clusters but may also have been the seeds of the universe's first black holes.

      

      
        The Universe may have already started slowing down
        Evidence now suggests the universe's expansion has started to slow, not speed up. The findings imply dark energy is weakening, marking a possible revolution in cosmology.

      

      
        Astronomers discover dying stars eating their planets
        Astronomers have discovered that aging stars may be devouring their closest giant planets as they swell into red giants. Using NASA's TESS telescope to study nearly half a million stars, scientists found far fewer close-orbiting planets around older, expanded stars--clear evidence that many have already been destroyed.

      

      
        Scientists find hidden brain source that fuels dementia
        Weill Cornell researchers uncovered how free radicals from astrocyte mitochondria can fuel dementia. Using new compounds that target these radicals at their source, they slowed brain inflammation and neuronal damage in mice. The findings reveal a potential breakthrough for treating diseases like Alzheimer's and frontotemporal dementia by focusing on the precise mechanisms driving degeneration.

      

      
        New gel regrows tooth enamel and could transform dentistry
        Researchers have created a bioinspired gel that can regenerate tooth enamel by mimicking natural growth processes. The fluoride-free material forms a mineral-rich layer that restores enamel's strength and structure while preventing decay. It can even repair exposed dentine and reduce sensitivity. Early testing shows it performs like natural enamel, with potential for rapid clinical use.

      

      
        Scientists uncover meditation's hidden side effects
        Meditation is widely praised for its mental health benefits, but new research shows that it can also produce unexpected side effects for some people--from anxiety and dissociation to functional impairment. Psychologist Nicholas Van Dam and his team found that nearly 60% of meditators experienced some kind of effect, and about a third found them distressing.

      

      
        Artificial neurons that behave like real brain cells
        USC researchers built artificial neurons that replicate real brain processes using ion-based diffusive memristors. These devices emulate how neurons use chemicals to transmit and process signals, offering massive energy and size advantages. The technology may enable brain-like, hardware-based learning systems. It could transform AI into something closer to natural intelligence.

      

      
        Most Americans don't know alcohol can cause cancer
        Most U.S. adults don't realize alcohol raises cancer risk, and drinkers themselves are the least aware. Scientists say targeting these misbeliefs could significantly reduce alcohol-related cancer deaths.

      

      
        Scientists may have found how to reverse memory loss in aging brains
        Virginia Tech researchers have shown that memory loss in aging may be reversible. Using CRISPR tools, they corrected molecular disruptions in the hippocampus and amygdala, restoring memory in older rats. Another experiment revived a silenced memory gene, IGF2, through targeted DNA methylation editing. These findings highlight that aging brains can regain function through precise molecular intervention.

      

      
        Nanotech makes cancer drug 20,000x stronger, without side effects
        A Northwestern team transformed a common chemotherapy drug into a powerful, targeted cancer therapy using spherical nucleic acids. The redesign dramatically boosted drug absorption and cancer-killing power while avoiding side effects. This innovation may usher in a new era of precision nanomedicine for cancer and beyond.

      

      
        Frozen for 6 million years, Antarctic ice rewrites Earth's climate story
        Scientists discovered 6-million-year-old ice in Antarctica, offering the oldest direct record of Earth's ancient atmosphere and climate. The finding reveals a dramatic cooling trend and promises insights into greenhouse gas changes over millions of years.

      

      
        A breakthrough map reveals how the brain really works
        Scientists have shown that brain connectivity patterns can predict mental functions across the entire brain. Each region has a unique "connectivity fingerprint" tied to its role in cognition, from language to memory. The strongest links were found in higher-level thinking skills that take years to develop. This work lays the groundwork for comparing healthy and disordered brains.

      

      
        Turning CO2 into clean fuel faster and cheaper
        A new copper-magnesium-iron catalyst transforms CO2 into CO at low temperatures with record-breaking efficiency and stability. The discovery paves the way for affordable, scalable production of carbon-neutral synthetic fuels.

      

      
        A 480-million-year-old parasite still infects oysters today
        Researchers discovered fossil evidence showing that spionid worms, parasites of modern oysters, were already infecting bivalves 480 million years ago. High-resolution scans revealed their distinctive question mark-shaped burrows. The finding highlights a parasitic behavior that has remained unchanged for nearly half a billion years.

      

      
        A shapeshifting protein explains rabies' deadly power
        Researchers discovered how rabies virus exerts massive control over host cells with very few genes. A key viral protein changes shape and binds RNA, allowing it to infiltrate different cellular systems. This adaptability could explain the power of other deadly viruses, including Nipah and Ebola. The breakthrough may lead to next-generation antivirals or vaccines.

      

      
        Cockroaches are secretly poisoning indoor air
        Cockroach infestations don't just bring creepy crawlers, they fill homes with allergens and bacterial toxins that can trigger asthma and allergies. NC State researchers found that larger infestations meant higher toxin levels, especially from female roaches. When extermination eliminated the pests, both allergens and endotoxins plummeted. The findings highlight how pest control is vital for cleaner, healthier air indoors.

      

      
        Dark matter may be lighting up the heart of the Milky Way
        Researchers using new simulations suggest that the Milky Way's past collisions may have reshaped its dark matter core. This distorted structure could naturally explain the puzzling gamma-ray glow long thought to come from pulsars. The findings revive dark matter as a major suspect in one of astronomy's biggest mysteries and set the stage for crucial future observations.

      

      
        5,500-year-old site in Jordan reveals a lost civilization's secrets
        After the collapse of the Chalcolithic culture around 3500 BCE, people in Jordan's Murayghat transformed their way of life, shifting from domestic settlements to ritual landscapes filled with dolmens, standing stones, and megalithic monuments. Archaeologists from the University of Copenhagen believe these changes reflected a creative social response to climate and societal upheaval.

      

      
        Birds, not wind, brought life to Iceland's youngest island
        When Surtsey erupted from the sea in 1963, it became a living experiment in how life begins anew. Decades later, scientists discovered that the plants colonizing this young island weren't carried by the wind or floating on ocean currents, but delivered by birds -- gulls, geese, and shorebirds serving as winged gardeners. Their findings overturn long-held beliefs about seed dispersal and reveal how deeply interconnected life truly is.

      

      
        Tiny molecules could stop glaucoma before it blinds
        Scientists at Mizzou have identified two small molecules, agmatine and thiamine, that could both reveal and fight glaucoma. Their research shows these compounds are lower in glaucoma patients, suggesting they may serve as early warning markers. Even better, they might help protect retinal cells from damage, potentially slowing or stopping vision loss. The discovery could revolutionize how the disease is detected and treated.

      

      
        Scientists uncover the secret triggers of 'impossible' earthquakes
        Once considered geologically impossible, earthquakes in stable regions like Utah and Groningen can actually occur due to long-inactive faults that slowly "heal" and strengthen over millions of years. When reactivated--often by human activities--these faults release all that built-up stress in one powerful event before stabilizing again. This discovery reshapes how scientists assess earthquake risks in areas once thought safe, offering new insights for geothermal and energy storage projects that rel...

      

      
        Breakthrough links magnetism and electricity for faster tech
        Engineers at the University of Delaware have uncovered a way to bridge magnetism and electricity through magnons--tiny waves that carry information without electrical current. These magnetic waves can generate measurable electric signals within antiferromagnetic materials, offering a possible foundation for computer chips that operate faster and use less power.

      

      
        Even climate fixes might not save coffee, chocolate, and wine, scientists warn
        Even with futuristic geoengineering methods like Stratospheric Aerosol Injection, the fate of wine, coffee, and cacao crops remains uncertain. Scientists found that while this intervention could slightly cool the planet, it cannot stabilize the erratic rainfall and humidity that devastate yields. The findings reveal that only a fraction of major growing regions might benefit, leaving most producers exposed to volatile harvests and economic instability.

      

      
        Scientists shocked to find E. coli spreads as fast as the swine flu
        Researchers have, for the first time, estimated how quickly E. coli bacteria can spread between people -- and one strain moves as fast as swine flu. Using genomic data from the UK and Norway, scientists modeled bacterial transmission rates and discovered key differences between strains. Their work offers a new way to monitor and control antibiotic-resistant bacteria in both communities and hospitals.

      

      
        2.7-million-year-old tools reveal humanity's first great innovation
        Researchers uncovered a 2.75-2.44 million-year-old site in Kenya showing that early humans maintained stone tool traditions for nearly 300,000 years despite extreme climate swings. The tools, remarkably consistent across generations, helped our ancestors adapt and survive. The discovery reshapes our understanding of how early technology anchored human evolution.

      

      
        This new drug candidate might finally outsmart tuberculosis
        A new compound called CMX410 may change the fight against tuberculosis. It targets a weak point in the bacteria's defenses, even in drug-resistant forms of the disease. Created using a cutting-edge chemistry method, the drug shows promise for being both powerful and safe. Scientists believe it could lead to shorter, more effective treatments for millions of people.

      

      
        Breakthrough brain discovery reveals a natural way to relieve pain
        Using powerful 7-Tesla brain imaging, researchers mapped how the brainstem manages pain differently across the body. They discovered that distinct regions activate for facial versus limb pain, showing the brain's built-in precision pain control system. The findings could lead to targeted, non-opioid treatments that use cannabinoid mechanisms instead of opioids, offering safer pain relief options.

      

      
        Plastic-eating bacteria discovered in the ocean
        Beneath the ocean's surface, bacteria have evolved specialized enzymes that can digest PET plastic, the material used in bottles and clothes. Researchers at KAUST discovered that a unique molecular signature distinguishes enzymes capable of efficiently breaking down plastic. Found in nearly 80% of ocean samples, these PETase variants show nature's growing adaptation to human pollution.

      

      
        Physicists uncover hidden "doorways" that let electrons escape
        Scientists at TU Wien found that electrons need specific "doorway states" to escape solids, not just energy. The insight explains long-standing anomalies in experiments and unlocks new ways to engineer layered materials.

      

      
        New evidence suggests Einstein's cosmic constant may be wrong
        Astronomers are rethinking one of cosmology's biggest mysteries: dark energy. New findings show that evolving dark energy models, tied to ultra-light axion particles, may better fit the universe's expansion history than Einstein's constant model. The results suggest dark energy's density could be slowly declining, altering the fate of the cosmos and fueling excitement that we may be witnessing the universe's next great revelation.

      

      
        Walking may be the brain's best defense against Alzheimer's
        Walking a few thousand steps daily may help hold off Alzheimer's for years, a Mass General Brigham study found. Even moderate physical activity slowed both cognitive decline and the buildup of harmful tau proteins in the brain. The researchers say these results show lifestyle changes can meaningfully delay Alzheimer's symptoms, especially in early stages.

      

      
        Sunflowers may be the future of "vegan meat"
        A collaboration between Brazilian and German researchers has led to a sunflower-based meat substitute that's high in protein and minerals. The new ingredient, made from refined sunflower flour, delivers excellent nutritional value and a mild flavor. Tests showed strong texture and healthy fat content, suggesting great potential for use in the growing plant-based food sector.

      

      
        Scientists reverse anxiety by rebalancing the brain
        Researchers have discovered a specific set of neurons in the amygdala that can trigger anxiety and social deficits when overactive. By restoring the excitability balance in this brain region, they successfully reversed these symptoms in mice. The results point toward targeted neural therapies for emotional disorders. This finding could reshape how anxiety and depression are treated at the circuit level.

      

      
        MIT scientists discover how the brain spins back into focus
        Researchers at MIT's Picower Institute found that rotating waves of brain activity help restore focus after distractions. In animal tests, these rotations predicted performance: full rotations meant full recovery, while incomplete ones led to errors. The brain needed time to complete the cycle, revealing a biological rhythm of cognitive recovery.

      

      
        Think melatonin is safe? New research reveals a hidden heart risk
        Long-term melatonin use for sleep problems may come with unexpected heart dangers. Researchers found that chronic users were almost twice as likely to die and 3.5 times more likely to be hospitalized for heart failure. Though melatonin is widely regarded as harmless, experts now urge caution with extended use.

      

      
        Ancient fish with human-like hearing stuns scientists
        Long ago, some saltwater fish adapted to freshwater -- and in doing so, developed an extraordinary sense of hearing rivaling our own. By examining a 67-million-year-old fossil, researchers from UC Berkeley discovered that these "otophysan" fish didn't evolve their sensitive Weberian ear system in rivers, as long thought, but rather began developing it in the ocean before migrating inland. This new timeline suggests two separate invasions of freshwater, explaining why so many freshwater species exi...

      

      
        Your eyes could reveal how fast you're aging, scientists say
        Researchers at McMaster University have discovered that the eyes may offer a powerful, non-invasive way to assess heart health and biological aging. By analyzing retinal scans alongside genetic and blood data from over 74,000 participants, they found that simpler, less branched eye vessels were linked to higher cardiovascular risk and faster aging.

      

      
        Scientists find mind trick that unlocks lost memories
        Researchers found that embodying a digital, childlike version of one's own face helps unlock vivid childhood memories. This illusion strengthens the connection between bodily self-perception and autobiographical recall. The findings suggest that memory retrieval is not purely mental but deeply linked to how we perceive our own bodies. Such insights could lead to tools for recovering forgotten memories or treating memory loss.

      

      
        Scientists in Japan create a new wine grape with a wild twist
        Okayama scientists have crafted a new wine grape, Muscat Shiragai, merging the wild Shiraga and Muscat of Alexandria. The variety is part of a larger collaboration between academia, industry, and local government to boost regional identity through wine. Early tastings revealed a sweet, smooth flavor, and wider cultivation is planned.
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Rare desert berry could transform diabetes treatment | ScienceDaily
In what could mark a major step forward for diabetes care, scientists have found extraordinary health benefits in a little-known desert plant. The fruit of Nitraria roborowskii Kom, long used in traditional medicine, showed strong potential to fight insulin resistance and restore healthy metabolism in diabetic mice. The plant extract not only helped stabilize blood sugar but also corrected several related issues, including abnormal fat metabolism and oxidative stress. These results were linked to the activation of a key cellular signaling system that regulates how the body processes glucose and energy. The discovery points to the possibility of safer, naturally derived treatments for one of the world's most widespread chronic diseases.


						
The number of people living with diabetes is expected to climb to 750 million by 2045. While modern drugs can control symptoms, many come with side effects and do not address the underlying causes of metabolic imbalance. This has led scientists to revisit nature's medicine cabinet in search of new therapeutic options. Among these is Nitraria roborowskii Kom, a tough shrub that thrives in the harsh deserts of western China. Its bright red fruits, sometimes known as "desert cherries," have nourished and healed local communities for centuries. Only recently have researchers begun to uncover the biological mechanisms behind its traditional use, prompting systematic scientific investigations into its potential.

Breakthrough Study Confirms Potent Diabetes-Fighting Properties

A collaborative study between Qinghai University and the Northwest Institute of Plateau Biology, published in the Chinese Journal of Modern Applied Pharmacy, provided strong experimental evidence of the fruit's effects. Using well-controlled trials, scientists tested a concentrated form of the extract (NRK-C) on diabetic mice over seven weeks. The results were striking: the compound not only lowered blood sugar and improved insulin responsiveness but also addressed broader metabolic dysfunctions through a previously underexplored biological route.

How the Desert Berry Restores Metabolic Balance

The detailed analysis revealed the extract's impressive range of benefits. Over the course of seven weeks, NRK-C reduced fasting blood glucose levels by 30-40% in diabetic mice, with stronger results at higher doses. It also improved insulin sensitivity by roughly 50% compared with untreated animals. In addition to these improvements, the extract balanced cholesterol and lowered oxidative stress markers by as much as 60%, a rare feat for any single therapeutic compound.

Further investigation showed that NRK-C works by reactivating the PI3K/AKT signaling pathway -- a critical metabolic circuit that often breaks down in diabetes. This reactivation appears to "reboot" the body's ability to regulate glucose and fat metabolism. Microscopic examination supported these findings, revealing healthier liver and pancreatic tissue structures in treated mice compared with untreated ones. Taken together, these findings suggest the compound helps the body reset its metabolic function rather than just masking symptoms. Its naturally broad effects contrast sharply with the narrowly targeted mechanisms of many pharmaceutical drugs.




Expert Insight: A Holistic Approach to Diabetes Treatment

"These results are exciting because they suggest we might be able to treat diabetes more holistically," said Dr. Yue Huilan, a senior researcher on the project. "Instead of just lowering blood sugar like most medications, this plant extract appears to help the body regain its natural metabolic balance. The implications could extend beyond diabetes to other conditions involving insulin resistance." While the team emphasized that human trials are still needed, the findings represent an encouraging move toward more natural and comprehensive approaches to diabetes care.

This discovery opens up several promising research directions. Pharmaceutical developers may pursue standardized NRK-C extracts as supplements or adjunct therapies, while nutrition experts could explore adding the fruit to functional foods aimed at metabolic health. The results also lend modern scientific support to traditional medicinal knowledge, helping bridge ancient practice and contemporary medicine. Researchers are particularly eager to determine whether NRK-C could help prevent diabetes in high-risk individuals or reduce complications in those already affected.

More broadly, the findings underscore the value of preserving and studying traditional medicinal plants, many of which may hold untapped potential for addressing modern health challenges. Nature, it seems, still has many healing secrets waiting to be rediscovered.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/11/251107010302.htm
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The hidden "Big Bang" that decides how bowel cancer grows | ScienceDaily
Just as the universe began with a colossal explosion, bowel cancer also experiences a "Big Bang" moment that determines how it will grow and spread, according to new research supported by Cancer Research UK and the Wellcome Trust.


						
Scientists from The Institute of Cancer Research in London, the Fondazione Human Technopole in Milan, and Chalmers University of Technology in Sweden discovered that this pivotal event occurs when cancer cells first manage to hide from the immune system. This process, called immune escape, allows the cells to evade detection and continue developing unchecked.

During immune escape, bowel cancer cells disrupt the genes that normally allow the body's immune defenses to recognize them as a threat. Once this happens, the researchers found that the cancer's ability to disguise itself remains largely unchanged as it grows.

The findings could help doctors identify patients more likely to respond to immunotherapy, including experimental bowel cancer vaccines that train the immune system to target and destroy cancer cells.

How Bowel Cancer Outsmarts the Immune System

Professor Trevor Graham, Professor of Genomics and Evolution and Director of the Centre for Evolution and Cancer at The Institute of Cancer Research, explained the significance of the discovery:

"Some bowel cancers are 'born to be bad.' How they interact with the immune system is set early on.




"Immunotherapy and bowel cancer vaccines hold enormous promise for treating the disease. Our research suggests that a bowel cancer's relationship with the immune system doesn't change very much as it grows. If we can target that relationship early on, treatment should have a stronger chance of success.

"As bowel cancer treatment becomes increasingly personalized, understanding how tumors evolve and change matters even more than it did before. Like the explosion which set the course of the universe, bowel cancer's Big Bang gives us the biggest clues of what its future holds and how we might change that future."

A Common and Challenging Cancer

Bowel cancer is the fourth most common cancer in the UK, with about 44,100 new cases each year -- around 120 every day. Approximately 15% of these cases respond well to immunotherapy, while the majority remain resistant to this treatment approach.

Currently, several types of bowel cancer vaccines are being tested in clinical trials. These are designed to help the immune system recognize and destroy returning or newly forming cancer cells after surgery or other treatments.

Study lead author Eszter Lakatos, a mathematical biologist at Chalmers University of Technology and the University of Gothenburg, Sweden, said:

"Our research group has investigated and found answers to how cancer cells render themselves invisible to the immune system. Our hope is that these insights will eventually lead to more targeted, effective and early treatments, in addition to surgery."




To uncover these mechanisms, the research team analyzed tumor and immune cells from 29 people with bowel cancer. They sequenced the DNA and RNA from each sample and examined how tightly the DNA was wound around proteins in the chromosomes (a process known as epigenetics).

The scientists found that epigenetic changes in cancer cells alter how DNA is "read" to produce RNA, which carries the instructions for making proteins. These changes can reduce the number of neoantigens -- "red flag" proteins that alert immune cells to danger -- on the surface of cancer cells. With fewer neoantigens, the immune system struggles to recognize and destroy the tumor.

Toward More Effective Immunotherapy

The researchers believe that combining immunotherapy with drugs that modify the epigenome could improve treatment outcomes. Such a combination might increase the number of neoantigens displayed by cancer cells, making them easier for the immune system to target. Further testing will be needed before this approach can move into clinical trials.

Dr. Catherine Elliott, Director of Research at Cancer Research UK, said:

"To beat bowel cancer for everyone, we need to understand what happens at the very earliest stages of the disease. No matter how different bowel cancer tumors can look, one defining moment at the start makes a big difference to how the cancer grows.

"Bowel cancer has an insidious ability to resist treatment. Immunotherapy is starting to work well for patients, but it doesn't work for everyone. This research helps us understand why, as well as giving us new insights to make immunotherapy work better for bowel cancer."

Understanding the Disease's Earliest Moments

Tom Collins, Research Lead for Discovery Research at the Wellcome Trust, added:

"Through tracing the earliest stages of bowel cancer, the research team has shed valuable new light on a mechanism that could lead to more targeted, effective and early treatments.

"This is a powerful example of discovery science. Research at this molecular level has provided a deeper understanding of how bowel cancer develops, which could lead to the improved health outcomes for patients in the long-term."

The study, titled "Epigenetically driven and early immune evasion in colorectal cancer evolution," was published on November 5 in Nature Genetics.
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Scientists discover how hair cells can help heal skin faster | ScienceDaily
The skin contains two main types of adult stem cells: epidermal stem cells and hair follicle stem cells. Normally, each type has a clear role -- one maintains the skin while the other supports hair growth. However, research from Rockefeller University has revealed that hair follicle stem cells (HFSCs) are surprisingly adaptable. When the skin is injured, these cells can switch from growing hair to helping repair the wound.


						
So what tells them when it's time to make that switch?

A Stress Signal That Changes Cell Behavior

The same Rockefeller research team has now identified the key signal behind this transformation. Hair follicle stem cells respond to what's called an integrated stress response (ISR) -- a cellular alert system that helps them conserve energy and focus on survival tasks.

In the skin, this stress response is tied to the amino acid serine, a non-essential nutrient found in common foods like meat, grains, and milk. In their study published in Cell Metabolism, the scientists showed that when serine levels fall, the ISR activates and hair production slows down. If the skin is also wounded, the ISR ramps up even further, stopping hair growth entirely so that cells can concentrate on repairing damaged tissue. This shift in priorities helps the skin heal faster.

"Serine deprivation triggers a highly sensitive cellular 'dial' that fine tunes the cell's fate -- towards skin and away from hair," explains first author Jesse Novak, an MD-PhD student at Weill Cornell's Tri-Institutional MD-PhD Program and former doctoral student in the Rockefeller lab of Elaine Fuchs. "Our findings suggest that we might be able to speed up the healing of skin wounds by manipulating serine levels through diet or medications."

Adult tissues depend on stem cells to maintain balance -- replacing cells that die and repairing tissue when it's damaged. Yet, scientists still know little about how these cells manage their energy and nutrients during different tasks. Novak and his team wanted to understand the metabolic factors that keep stem cells functioning normally and what changes when they must shift gears to heal a wound.




"Most skin wounds that we get are from abrasions, which destroy the upper part of the skin," says Novak. "That area is home to a pool of stem cells that normally takes charge in wound repair. But when these cells are destroyed, it forces hair follicle stem cells to take the lead in repair," Novak says. "Knowing that, we thought that tracking these skin cells through wound healing presented a very good model for testing if and how metabolites are regulating this process overall."

Serine's Role Beyond Hair and Skin

Earlier research from the Fuchs lab showed that precancerous skin stem cells can become dependent on circulating serine and that limiting serine in the diet helps stop these cells from turning cancerous. Those findings highlighted serine's powerful influence on cell behavior and even inspired studies testing serine-free diets as cancer treatments.

However, it remained unclear how reducing serine might affect healthy tissue. To explore this, Novak focused on serine's role in normal stem cell activity and how its absence might reshape regeneration.

The researchers tested how hair follicle stem cells respond to metabolic stress. They either deprived mice of dietary serine or used genetic methods to block the cells from producing their own. In both cases, the results showed that serine communicates directly with the ISR -- a system that monitors when tissue conditions go off balance.

When serine levels were low, hair growth slowed because it requires significant energy. When wounds occurred, the ISR activated even more strongly, prioritizing healing over hair regeneration. In other words, when stress increases, the skin's repair mechanisms take priority.




"No one likes to lose hair, but when it comes down to survival in stressful times, repairing the epidermis takes precedence," says Fuchs. "A missing patch of hair isn't a threat to an animal, but an unhealed wound is."

Can Extra Serine Boost Hair Growth?

Once the team confirmed that low serine levels affect stem cell behavior, they wondered about the reverse -- could increasing serine levels enhance hair growth? The answer appears to be no. The body maintains tight control over serine levels, and even when mice were given six times more dietary serine than usual, levels only increased by about 50%.

"However, we did see that if we prevented a stem cell from making its own serine and replenished its losses through a high-serine diet, we were able to partially rescue hair regeneration," Novak adds.

Next, the researchers plan to investigate whether wound healing can be improved by lowering serine intake or by using medications that influence serine levels or the ISR pathway. They also aim to test other amino acids to see if any have similar effects.

"Overall, the ability of stem cells to make cell fate decisions based upon the levels of stress they experience is likely to have broad implications for how tissues optimize their regenerative capacities in times where resources are scarce," says Fuchs.
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The bright colors in your food may be harming your kids | ScienceDaily
Nearly one in five packaged foods and drinks in the United States contain synthetic food dyes, according to new research that analyzed 39,763 grocery store products. The study was recently published in the Journal of the Academy of Nutrition and Dietetics.


						
Synthetic dyes are often added to make foods look more appealing, especially products aimed at children, but a growing body of evidence indicates they may contribute to behavioral problems such as hyperactivity and inattention.1

Foods Marketed to Children Contain More Dyes and Sugar

Researchers from The George Institute for Global Health, the University of North Carolina, and the Center for Science in the Public Interest examined ingredient information for packaged foods and beverages made by the 25 largest U.S. food manufacturers. They also focused on the five food categories most commonly promoted to children: confectionery, sugar-sweetened beverages, ready meals, breakfast cereals, and baked goods such as cakes, cookies, and pastries.

Products in these child-targeted categories were significantly more likely to include synthetic dyes. Artificial colors were present in 28% of those products, compared with only 11% in other categories. The study also found that foods containing synthetic dyes had much higher sugar content, averaging 141% more sugar (33.3g per 100g compared with 13.8g per 100g in products without dyes).

Experts Express Concern Over Industry Practices

Dr. Elizabeth Dunford, Research Fellow at The George Institute, and Adjunct Assistant Professor, Department of Nutrition at the University of North Carolina, said that the continued presence of synthetic dyes in the food system was a cause for concern.




"Given the accumulation of evidence over the last 40 years pointing to the health harms of synthetic dyes, it's disappointing to see that they're still so prevalent in our food system, particularly in products that are designed to appeal to children," she said.

"The high levels of sugar in these brightly colored products suggests that companies are using synthetic dyes to market sweet foods and beverages, but both ingredients are linked to poor health outcomes."

Major Brands Among Top Offenders

Confectionery companies were found to have the highest use of synthetic dyes, with Ferrero (60%) and Mars (52%) leading the list. More than half (51%) of PepsiCo's energy drinks contained synthetic dyes, along with 79% of all sports drinks, regardless of brand.

Dr. Thomas Galligan, Principal Scientist for Food Additives and Supplements at the Center for Science in the Public Interest, said that synthetic food dyes remain unnecessary in the U.S. food supply, yet efforts to remove them have been slow.

"The FDA recently asked the food industry to voluntarily phase synthetic dyes out of the food supply, but many companies had previously made promises to stop using them and then failed to keep those promises. So, it remains to be seen if food companies will comply with this new request," he said.




"If the FDA were to require warning labels on synthetically dyed foods, similar to the rule in place since 2010 in the European Union, there would be a much stronger incentive for industry to reformulate. Those warnings would also ensure consumers are better able to protect themselves from products sold by companies who choose not to phase dyes out entirely."

State Efforts and Consumer Advice

Dr. Dunford said it was encouraging to see that dozens of U.S. states have now introduced bills targeting synthetic dyes this year. She added that the new research could be valuable to policymakers as they move forward.

"But until the regulatory process catches up with the science, parents and health-conscious consumers should always check the ingredients label for synthetic dyes and for high levels of added sugar. If a product contains either, you are better off not buying it, especially for your kids."

Notes
    	California Office of Environmental Health Hazard Assessment. Health Effects Assessment: Potential Neurobehavioral Effects of Synthetic Food Dyes in Children. 2021. https://oehha.ca.gov/risk-assessment/report/health-effects-assessment-potential-neurobehavioral-effects-synthetic-food-dyes-children
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Mini llama proteins show promise for Alzheimer's treatment | ScienceDaily
Nanobodies, which are very small proteins found in camelid species such as camels, llamas, and alpacas, may provide a powerful new way to treat brain disorders like schizophrenia and Alzheimer's disease. A new study published on November 5 in the Cell Press journal Trends in Pharmacological Sciences explains how their small size allows them to reach and treat brain cells more effectively in mice, while causing fewer side effects. The researchers also outline what must be done before these treatments can be safely tested in humans.


						
"Camelid nanobodies open a new era of biologic therapies for brain disorders and revolutionize our thinking about therapeutics," says co-corresponding author Philippe Rondard of the Centre National de la Recherche Scientifique (CNRS) in Montpellier, France. "We believe they can form a new class of drugs between conventional antibodies and small molecules."

How Nanobodies Were Discovered

Nanobodies were first identified in the early 1990s by Belgian scientists investigating the immune systems of camelids. They found that, in addition to the standard antibodies composed of two heavy and two light chains, camelids also produce a simpler version made up of only heavy chains. The small, active fragment of these antibodies -- now known as nanobodies -- is about one-tenth the size of typical antibodies. These unique molecules have not been observed in any other mammals, although they do exist in some cartilaginous fish.

Antibody-based drugs are widely used to treat conditions like cancer and autoimmune diseases, but they have shown limited success in addressing disorders of the brain. Even the few antibody therapies that provide some benefit, such as certain Alzheimer's treatments, are often linked to unwanted side effects.

According to the researchers, nanobodies' compact structure gives them a distinct advantage. Their smaller size allows them to cross the blood-brain barrier and act on targets more efficiently, which could lead to improved outcomes with fewer adverse reactions. In previous studies, nanobodies have been shown to restore normal behavior in mouse models of schizophrenia and other neurological disorders.

How Nanobodies Work in the Brain

"These are highly soluble small proteins that can enter the brain passively," explains co-corresponding author Pierre-Andre Lafon, also of CNRS. "By contrast, small-molecule drugs that are designed to cross the blood-brain barrier are hydrophobic in nature, which limits their bioavailability, increases the risk of off-target binding, and is linked to side effects."




Beyond their unique biological properties, nanobodies are simpler to produce and purify than traditional antibodies. They can also be precisely engineered and fine-tuned to target specific molecules in the brain.

Before nanobody-based drugs can be tested in human clinical trials, several key steps must be completed. The research team notes that toxicology studies and long-term safety assessments are essential. They also need to understand the effects of chronic administration and determine how long nanobodies remain active in the brain (a crucial step for developing accurate dosing strategies).

"Regarding the nanobodies themselves, it is also necessary to evaluate their stability, confirm their proper folding, and ensure the absence of aggregation," says Rondard. "It will be necessary to obtain clinical-grade nanobodies and stable formulations that maintain activity during long-term storage and transport."

Moving Toward Clinical Applications

"Our lab has already started to study these different parameters for a few brain-penetrant nanobodies and has recently shown that conditions of treatment are compatible with chronic treatment," Lafon adds.

This research was supported by the Centre National de la Recherche Scientifique (CNRS), Institut National de la Sante et de la Recherche Medicale (INSERM), University of Montpellier, French National Research Agency (ANR-20-CE18-0011; ANR-22-CE18-0003; ANR-25-CE18-0434), Fondation pour la Recherche Medicale (FRM EQU202303016470 and FRM PMT202407019488), LabEX MAbImprove (ANR-10-LABX-5301), Proof-of-concept Region Occitanie, and the transfer of Technology Agency SaTT AxLR Occitanie.
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Common acne drug may protect against schizophrenia | ScienceDaily
A widely used antibiotic may help lower the chances of some young people developing schizophrenia, according to new research.


						
Scientists found that adolescents receiving mental health care who were prescribed the antibiotic doxycycline were significantly less likely to develop schizophrenia later in life than those treated with other antibiotics.

Experts believe the results suggest a potential new use for an existing and widely available medication as a preventive treatment for severe mental illness.

Understanding Schizophrenia and Its Early Onset

Schizophrenia is a serious mental health disorder that typically begins in early adulthood and is often marked by hallucinations, delusions, and disorganized thinking. Finding ways to reduce the risk of developing the condition has long been a major challenge for mental health researchers.

To explore possible prevention strategies, scientists from the University of Edinburgh, working with colleagues from the University of Oulu and University College Dublin, analyzed extensive healthcare data from Finland using advanced statistical models.

The study examined health records from more than 56,000 adolescents who had received antibiotics while attending mental health services. Those treated with doxycycline showed a 30-35 percent lower risk of later developing schizophrenia compared with peers who received other types of antibiotics.




The research team believes this protective effect could be related to doxycycline's impact on inflammation and brain development.

How Doxycycline Might Protect the Brain

Doxycycline is a broad-spectrum antibiotic commonly prescribed for infections and acne. Earlier studies have found that it can reduce inflammation in brain cells and affect synaptic pruning -- a normal developmental process in which the brain trims and strengthens neural connections. Too much pruning has been linked to the onset of schizophrenia.

Further analysis confirmed that the reduced risk was not merely due to participants being treated for acne instead of infections and was unlikely to result from other unnoticed differences between the groups.

Professor Ian Kelleher, study lead and Professor of Child and Adolescent Psychiatry at the University of Edinburgh, explained: "As many as half of the people who develop schizophrenia had previously attended child and adolescent mental health services for other mental health problems. At present, though, we don't have any interventions that are known to reduce the risk of going on to develop schizophrenia in these young people. That makes these findings exciting."

He added: "Because the study was observational in nature and not a randomized controlled trial, it means we can't draw firm conclusions on causality, but this is an important signal to further investigate the protective effect of doxycycline and other anti-inflammatory treatments in adolescent psychiatry patients as a way to potentially reduce the risk of developing severe mental illness in adulthood."

The study was published in the American Journal of Psychiatry and involved researchers from the University of Edinburgh, University of Oulu, University College Dublin, and St John of God Hospitaller Services Group. Funding was provided by the Health Research Board.
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Antarctica's collapse may already be unstoppable, scientists warn | ScienceDaily
Antarctica faces the possibility of sudden and potentially irreversible changes to its ice, oceans, and ecosystems. Scientists warn that without a sharp global reduction in carbon emissions, these transformations could have serious effects not only for the continent but also for Australia and the rest of the planet.


						
The warning comes from new research published in Nature by scientists from The Australian National University (ANU) and the University of New South Wales (UNSW), together with researchers from all of Australia's major Antarctic science institutions.

The team found that multiple large-scale changes are now unfolding at once across Antarctica and that these processes are tightly "interlinked," intensifying global pressure on the climate system, sea levels, and ecosystems.

The West Antarctic Ice Sheet: A Collapse in Motion

Researchers identified the West Antarctic Ice Sheet (WAIS) as being at extreme risk of collapsing as atmospheric carbon dioxide levels continue to climb. A full collapse of the WAIS could raise global sea levels by more than three meters, endangering coastal populations and major cities worldwide.

Dr. Nerilie Abram, Chief Scientist at the Australian Antarctic Division (AAD) and lead author of the study, warned that such an event would have "catastrophic consequences for generations to come."

She noted that "rapid change has already been detected across Antarctica's ice, oceans and ecosystems, and this is set to worsen with every fraction of a degree of global warming."

Sea Ice Decline and Worsening Feedback Loops




According to Dr. Abram, the sharp decline in Antarctic sea ice is another alarming signal. "The loss of Antarctic sea ice is another abrupt change that has a whole range of knock-on effects, including making the floating ice shelves around Antarctica more susceptible to wave-driven collapse," she said.

The reduction in sea ice, together with the weakening of deep ocean circulation in the Southern Ocean, indicates that these systems are more vulnerable to rising temperatures than previously believed.

As sea ice disappears, more solar heat is absorbed by the ocean's surface, amplifying regional warming. Dr. Abram added that other critical systems may soon reach a point of no return, including the ice shelves that hold back parts of the Antarctic ice sheet.

Consequences Reaching Australia and Beyond

Professor Matthew England from UNSW and the ARC Australian Centre for Excellence in Antarctic Science (ACEAS), who co-authored the study, explained that these rapid Antarctic shifts could have severe effects for Australia.

"Consequences for Australia include rising sea levels that will impact our coastal communities, a warmer and deoxygenated Southern Ocean being less able to remove carbon dioxide from the atmosphere, leading to more intense warming in Australia and beyond, and increased regional warming from Antarctic sea ice loss," he said.




Wildlife and Ecosystems in Jeopardy

The loss of sea ice is already threatening Antarctic wildlife. Professor England warned that emperor penguin populations are facing greater extinction risks because their chicks depend on stable sea ice to mature. "The loss of entire colonies of chicks has been seen right around the Antarctic coast because of early sea ice breakout events, and some colonies have experienced multiple breeding failure events over the last decade," he said.

Other species are also under threat. The researchers reported that krill, as well as several penguin and seal species, could experience major declines, while key phytoplankton that form the base of the food web are being affected by ocean warming and acidification.

Professor England added that a potential collapse in Antarctic overturning circulation would be disastrous for marine ecosystems, preventing vital nutrients from reaching surface waters where marine life depends on them.

Urgent Global Action Needed

Dr. Abram emphasized that while efforts through the Antarctic Treaty System remain vital, they will not be sufficient on their own. "While critically important, these measures will not help to avoid climate-related impacts that are already beginning to unfold," she said.

She urged that "the only way to avoid further abrupt changes and their far-reaching impacts is to reduce greenhouse gas emissions fast enough to limit global warming to as close to 1.5 degrees Celsius as possible."

Governments, industries, and communities, she added, must now include these accelerating Antarctic changes in their planning for climate adaptation, especially in regions like Australia that will be directly affected.

A Global Effort to Understand Antarctica's Rapid Change

The research represents a collaboration among leading Antarctic experts from Australia, South Africa, Switzerland, France, Germany, and the United Kingdom. It was led by the Australian Centre for Excellence in Antarctic Science (ACEAS), working with Securing Antarctica's Environmental Future (SAEF), the Australian Antarctic Program Partnership (AAPP), and the Australian Antarctic Division (AAD).

This study supports the objectives of the Australian Antarctic Science Decadal Strategy 2025-2035, a long-term initiative to understand and address the sweeping changes underway in Earth's southernmost region.
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New 2D material transforms air into fuel and fertilizer | ScienceDaily
Scientists are working to make renewable technologies more efficient by studying ultra-thin materials known as two-dimensional (2D) materials. These materials could open new pathways for producing essential chemicals like ammonia, a key ingredient in fertilizer, through cleaner and more sustainable methods.


						
Among these materials, a family called MXenes stands out. MXenes are low-dimensional compounds capable of converting components from the air into ammonia that can be used in fertilizers and transportation fuels. Their unique chemistry allows scientists to adjust their composition, providing precise control over their properties and performance.

This research was detailed in the Journal of the American Chemical Society by chemical engineering professors Drs. Abdoulaye Djire and Perla Balbuena, along with Ph.D. candidate Ray Yoo.

Rethinking Catalyst Design

Djire and his team are challenging long-held beliefs about how transition metal-based materials function. Traditionally, scientists believed a catalyst's effectiveness was determined solely by the type of metal it contained. Djire's group aims to expand that understanding.

"We aim to expand our understanding of how materials function as catalysts under electrocatalytic conditions," Djire said. "Ultimately, this knowledge may help us identify the key components needed to produce chemicals and fuels from earth-abundant resources."

Tuning Atomic Properties for Better Performance

The structure of MXenes can be adjusted by modifying how nitrogen atoms interact within the lattice. This change, known as lattice nitrogen reactivity, influences the way molecules vibrate, known as their vibrational properties. These properties are critical in determining how effectively a material can catalyze chemical reactions.




Because MXenes can be fine-tuned, they can be optimized for a wide variety of renewable energy applications. Yoo explained that this makes them promising alternatives to costly electrocatalyst materials.

"MXenes are the ideal candidates as transition metal-based alternative materials. They have promising potential due to their many desirable qualities," Yoo said. "Nitride MXenes play an important role in electrocatalysis, as shown through their improvement in performance compared to the widely studied carbide counterparts."

Computational Insights and Molecular Interactions

To deepen their understanding, Ph.D. student Hao-En Lai from Dr. Balbuena's group conducted computational studies to model how MXenes behave at the molecular level. The simulations revealed how energy-relevant solvents interact with MXene surfaces, helping the researchers quantify molecular interactions important to ammonia synthesis.

Djire, Yoo, and their collaborators also analyzed the vibrational behavior of titanium nitride using Raman spectroscopy, a non-destructive method that reveals detailed information about a material's structure and bonding.

"I feel that one of the most important parts of this research is the ability of Raman spectroscopy to reveal the lattice nitrogen reactivity," Yoo said. "This reshapes the understanding of the electrocatalytic system involving MXenes."

According to Yoo, continuing to explore nitride MXenes and their interactions with polar solvents through Raman spectroscopy could yield major advancements in green chemistry.




Toward Atom-by-Atom Control of Energy Conversion

"We demonstrate that electrochemical ammonia synthesis can be achieved through the protonation and replenishment of lattice nitrogen," Djire said. "The ultimate goal of this project is to gain an atomistic-level understanding of the role played by the atoms that constitute a material's structure."

This research received support from the U.S. Army DEVCOM ARL Army Research Office Energy Sciences Competency, Electrochemistry Program (award # W911NF-24-1-0208). The authors noted that the opinions and conclusions presented are their own and do not necessarily reflect the official policies of the U.S. Army or the U.S. Government.
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Scientists just found a hidden genetic flaw that slowly steals strength | ScienceDaily
A global team of researchers led by Shinghua Ding at the University of Missouri has discovered a new genetic disorder that interferes with muscle function and movement control.


						
The condition, known as Mutation in NAMPT Axonopathy (MINA) syndrome, harms motor neurons -- the nerve cells responsible for transmitting signals from the brain and spinal cord to the body's muscles. It stems from a rare mutation in the NAMPT protein, which plays a crucial role in helping cells produce and use energy. When this protein malfunctions, cells cannot generate the energy they need to survive and perform properly.

How Energy Failure Affects the Nervous System

As the energy deficit worsens, cells gradually weaken and die, leading to symptoms such as muscle weakness, poor coordination, and deformities in the feet. These symptoms typically progress over time, and in the most severe cases, individuals may eventually require a wheelchair.

"Although this mutation is found in every cell in the body, it seems to primarily affect motor neurons," Ding explained. "We believe nerve cells are especially vulnerable to this condition because they have long nerve fibers and need a lot of energy to send signals that control movement."

Building on Years of Foundational Research

The new finding expands on earlier research conducted by Ding and his team. In 2017, they published a pivotal study showing that NAMPT is vital for keeping neurons healthy. Their work revealed that losing NAMPT function in nerve cells can lead to paralysis and symptoms resembling amyotrophic lateral sclerosis (ALS), a well-known motor neuron disease.




This earlier study drew the attention of a medical geneticist in Europe who had encountered two patients with unexplained muscle weakness and coordination problems. Seeking answers, the doctor contacted Ding's lab to investigate the potential connection.

Confirming the Genetic Cause

By analyzing cells from the patients and creating a corresponding mouse model, Ding and his collaborators confirmed that both patients shared the same NAMPT mutation responsible for their symptoms. Interestingly, although the mice carrying the mutation did not display outward physical symptoms, their nerve cells showed the same internal cellular defects seen in the patients' cells.

"This shows why studying patient cells is so important," Ding said. "Animal models can point us in the right direction, but human cells reveal what's really happening in people."

Toward New Treatments and a Deeper Understanding

There is currently no cure for MINA syndrome, but researchers are already exploring methods to boost energy production in affected nerve cells.

The discovery represents a major advance in understanding rare genetic conditions and illustrates how problems in cellular energy production can lead to nerve damage. It also highlights how years of basic laboratory research can ultimately lead to breakthroughs that provide real hope for patients with rare and unexplained diseases.

The findings were published in Science Advances under the title "A sensory and motor neuropathy caused by a genetic variant of NAMPT."
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Wegovy in a pill? Massive weight loss results revealed | ScienceDaily
Novo Nordisk's new oral formulation of semaglutide 25 mg (Wegovy in a pill) produced a 16.6% average weight loss among adults with obesity, according to results from a newly published clinical study. The once-daily pill, developed as an alternative to the injectable version of Wegovy, helped one in three participants lose 20% or more of their body weight.


						
In addition to significant weight reduction, those taking oral semaglutide 25 mg experienced improvements in daily physical function, including activities such as bending, walking, standing, and overall mobility, along with better cardiovascular risk profiles. Novo Nordisk has submitted the treatment to the US Food and Drug Administration (FDA) as the first oral GLP-1 therapy for long-term weight management.2 Production of the medication is already underway at the company's facilities in the United States.

Landmark Study Published in The New England Journal of Medicine

The OASIS 4 phase 3 trial, published in The New England Journal of Medicine, marks a major advance in Novo Nordisk's effort to expand obesity treatment options. Conducted over 64 weeks, the study compared once-daily oral semaglutide 25 mg plus lifestyle changes with a placebo in 307 adults who were obese or overweight and had at least one weight-related condition, but did not have diabetes.

Participants who consistently adhered to treatment achieved an average weight loss of 16.6% versus 2.7% for those taking placebo. Over one-third (34.4%) lost at least 20% of their body weight compared with 2.9% in the placebo group. These outcomes were similar to previous results with injectable Wegovy.

When measured regardless of treatment adherence, average weight loss was 13.6% for the semaglutide group compared with 2.2% for placebo. In this group, nearly 30% (29.7%) of participants still lost 20% or more of their weight, compared with 3.3% for placebo. The study also confirmed improvements in cardiovascular risk markers and physical activity levels consistent with the injectable version.

Expert Perspectives on Efficacy and Potential Impact

"The oral semaglutide 25 mg data show compelling efficacy for an oral weight management medication with 16.6% weight loss and a safety and tolerability profile consistent with injectable Wegovy," said Martin Holst Lange, chief scientific officer and executive vice president of Research & Development at Novo Nordisk. "Currently, less than 2% of individuals with obesity in the US receive obesity medication and Wegovy in a pill may also address patient preference for oral treatment. Pending FDA approval, ample supply will be available to meet the expected US demand as we hope to set a new treatment benchmark for oral weight loss medications for people with overweight or obesity."




The OASIS 4 trial reported that gastrointestinal side effects with the oral medication were generally mild to moderate and temporary. The most common were nausea (46.6% compared with 18.6% for placebo) and vomiting (30.9% compared with 5.9% for placebo). Adverse events leading to permanent discontinuation occurred in 6.9% of participants on semaglutide and 5.9% of those on placebo. Serious adverse events were less frequent among those taking the medication (3.9%) compared with placebo (8.8%).

These findings reinforce the established safety and tolerability record of semaglutide, supported by more than 37 million patient-years of use worldwide.

Advancing Obesity Care Through Innovation

"The OASIS 4 trial results further underscore the significant impact that semaglutide can have in achieving sustainable weight loss and broader health benefits," said Sean Wharton, lead study author and medical director of the Wharton Medical Clinic. "Oral semaglutide 25 mg builds on the proven efficacy and established safety and tolerability profile of semaglutide and represents a significant advancement in obesity treatment. People with overweight or obesity have individual preferences, and with oral semaglutide as a potential new treatment option, more of those who are not on treatment today may consider starting GLP-1 treatment."

Novo Nordisk submitted a New Drug Application (NDA) for the once-daily Wegovy(r) pill to the FDA in February. The review is expected to be completed by the end of 2025.5 Currently, there are no oral GLP-1 therapies approved for weight management. If authorized, the new pill will be manufactured entirely in the United States, where production is already underway at Novo Nordisk's expanded facility.

Inside the OASIS 4 Clinical Trial

OASIS 4 was a 64-week, randomized, double-blind, placebo-controlled phase 3 trial evaluating the efficacy and safety of once-daily oral semaglutide 25 mg in 307 adults with obesity (BMI [?] 30 kg/m2) or overweight (BMI [?] 27 kg/m2) with at least one weight-related comorbidity. People with diabetes were not included.




The study included a 12-week dose escalation phase, a 52-week treatment period, and a 7-week follow-up after treatment ended. Participants were assigned in a 2:1 ratio to either semaglutide or placebo, combined with lifestyle counseling and diet modification for the duration of the trial.

Understanding Obesity as a Chronic Condition

Obesity is a complex, chronic, and progressive disease that requires long-term management. A common misconception is that it results solely from a lack of willpower, when in reality, biological, genetic, social, and environmental factors all contribute to the difficulty of losing and maintaining weight.

About Wegovy and Its Existing Uses

Wegovy is the brand name for semaglutide 2.4 mg, which is currently available as an injection. In the European Union, Wegovy is approved as an adjunct to a reduced-calorie diet and increased physical activity for weight management in adults with obesity (BMI [?] 30 kg/m2) or overweight (BMI [?] 27 kg/m2) who have at least one weight-related condition. It is also approved for adolescents aged 12 and older with obesity and a body weight above 60 kg.

The label includes clinical data showing reductions in major cardiovascular events (MACE), improvements in symptoms related to heart failure with preserved ejection fraction (HFpEF), enhanced physical function, and less pain associated with knee osteoarthritis.

In the United States, Wegovy (semaglutide) injection 2.4 mg is approved for adults and children aged 12 and older with obesity, or adults with overweight and a related medical condition, to help reduce excess body weight and maintain weight loss. It is also indicated to lower the risk of major cardiovascular events such as death, heart attack, or stroke in adults with obesity or overweight and established heart disease.

Semaglutide injection 2.4 mg carries a Boxed Warning for possible thyroid tumors, including cancer, and should not be used by individuals with a personal or family history of medullary thyroid carcinoma (MTC) or Multiple Endocrine Neoplasia syndrome type 2 (MEN 2). Oral semaglutide 25 mg (Wegovy in a pill) is not yet approved in the US or Europe.
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A new equation may explain the Universe without dark matter | ScienceDaily
For many years, scientists have believed that dark matter and dark energy make up most of the cosmos. But new research challenges that view, suggesting these mysterious components might not exist at all. Instead, the effects we attribute to them could arise naturally if the fundamental forces of the universe slowly weaken as it grows older.


						
The study, led by Rajendra Gupta, an Adjunct Professor in the Department of Physics at the University of Ottawa, proposes that gradual changes in the strength of nature's forces (such as gravity) over time and space could explain several puzzling cosmic behaviors. These include how galaxies rotate, evolve, and cluster, as well as how the universe expands.

Challenging Long-Held Assumptions

"The universe's forces actually get weaker on the average as it expands," Professor Gupta explains. "This weakening makes it look like there's a mysterious push making the universe expand faster (which is identified as dark energy). However, at galactic and galaxy-cluster scale, the variation of these forces over their gravitationally bound space results in extra gravity (which is considered due to dark matter). But those things might just be illusions, emergent from the evolving constants defining the strength of the forces."

He continues, "There are two very different phenomena needed to be explained by dark matter and dark energy: The first is at cosmological scale, that is, at a scale larger than 600 million light years assuming the universe is homogeneous and the same in all directions. The second is at astrophysical scale, that is, at smaller scale the universe is very lumpy and direction dependent. In the standard model, the two scenarios require different equations to explain observations using dark matter and dark energy. Ours is the only one that explains them with the same equation, and without needing dark matter or dark energy."

Gupta adds that the approach provides a single framework for explaining observations like galaxy rotation, clustering, and the bending of light around massive objects. "It's all just the result of the constants of nature varying as the universe ages and becomes lumpy," he says.

A New Model on the Galactic Scale

In earlier work, Professor Gupta questioned the existence of dark matter on a cosmic scale. His latest research extends that idea to smaller, astrophysical scales, examining how galaxies rotate.




In this model, a parameter known as a emerges when the coupling constants -- the quantities describing the strength of fundamental forces -- are allowed to evolve. This a term acts as an additional element in gravitational equations, reproducing the same effects traditionally explained by dark matter and dark energy.

At large scales, a is treated as constant (for example, using supernova data). Locally, within galaxies, a changes depending on how ordinary matter (black holes, stars, planets, and gas) is distributed. In regions rich in matter, the effect is smaller; in sparse regions, it grows stronger. As a result, the model naturally explains why stars in a galaxy's outer regions move faster than expected without invoking unseen dark matter halos.

Rethinking the Universe's Timeline

Gupta believes this approach could help resolve longstanding astronomical puzzles. "For years, we've struggled to explain how galaxies in the early universe formed so quickly and became so massive," he notes. "With our model, you don't need to assume any exotic particles or break the rules of physics. The timeline of the universe simply stretches out, almost doubling the universe's age, and making room for everything we observe."

By effectively lengthening the universe's developmental timeline, the model makes it easier to understand how enormous structures -- such as galaxies and black holes -- could have formed so soon after the Big Bang.

This theory could dramatically reshape our understanding of the cosmos. It even suggests that the decades-long search for dark matter particles, which has cost billions of dollars, might not be needed. Even if such exotic particles were discovered, Gupta argues, they would still only account for about six times the mass of ordinary matter.

"Sometimes, the simplest explanation is the best one. Maybe the Universe's biggest secrets are just tricks played by the evolving constants of nature," he concludes.

The research, titled "Testing CCC+TL Cosmology with Galaxy Rotation Curves," appears in the peer-reviewed journal Galaxies.
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Colossal stars forged the Universe's earliest clusters | ScienceDaily
An international team led by ICREA researcher Mark Gieles from the Institute of Cosmos Sciences of the University of Barcelona (ICCUB) and the Institute of Space Studies of Catalonia (IEEC) has created a new model that sheds light on how extremely massive stars (EMS), with more than 1,000 times the mass of the Sun, shaped the formation and early development of the universe's oldest star clusters.


						
Published in the Monthly Notices of the Royal Astronomical Society, the research shows that these enormous, short-lived stars played a vital role in determining the chemical makeup of globular clusters (GCs), which are among the most ancient and mysterious stellar systems known.

Globular clusters: ancient witnesses to cosmic history

Globular clusters are tightly packed, spherical collections of hundreds of thousands to millions of stars found in nearly every galaxy, including our own Milky Way. Most of them are over 10 billion years old, suggesting they emerged not long after the Big Bang.

The stars within these clusters display unusual chemical compositions, with unexpected levels of elements such as helium, nitrogen, oxygen, sodium, magnesium, and aluminum. These puzzling variations, long a mystery to astronomers, hint at complex processes that altered the gas from which the stars originally formed, likely involving extremely hot "contaminants."

Modeling the birth of ancient clusters

The new study expands on an existing theory called the inertial-inflow model, applying it to the extreme conditions of the early universe. The researchers demonstrate that in the most massive star clusters, turbulent gas flows can naturally generate extremely massive stars (EMS) ranging from 1,000 to 10,000 times the Sun's mass. These stellar giants produce powerful winds filled with the products of high-temperature hydrogen fusion, which then mix with the surrounding pristine gas to create stars with distinct chemical fingerprints.




"Our model shows that just a few extremely massive stars can leave a lasting chemical imprint on an entire cluster," explains Mark Gieles (ICREA-ICCUB-IEEC). "It finally links the physics of globular cluster formation with the chemical signatures we observe today."

Researchers Laura Ramirez Galeano and Corinne Charbonnel of the University of Geneva add, "It was already known that nuclear reactions in the centres of extremely massive stars could create the appropriate abundance patterns. We now have a model that provides a natural pathway for forming these stars in massive star clusters."

This entire process unfolds quickly -- within just one to two million years -- and takes place before any supernova explosions occur, preventing contamination of the cluster's gas by supernova material.

Unlocking clues to the early universe and black holes

The findings have implications that reach far beyond the Milky Way. The authors suggest that nitrogen-rich galaxies observed by the James Webb Space Telescope (JWST) likely contain globular clusters dominated by extremely massive stars that formed in the earliest phases of galaxy evolution.

"Extremely massive stars may have played a key role in the formation of the first galaxies," notes Paolo Padoan (Dartmouth College and ICCUB-IEEC). "Their luminosity and chemical production naturally explain the nitrogen-enriched proto-galaxies that we now observe in the early universe with the JWST."

These immense stars are thought to end their lives by collapsing into intermediate-mass black holes (weighing more than 100 Suns), which could be detectable through gravitational waves.

Overall, the study offers a cohesive explanation connecting star formation, chemical enrichment, and black hole creation. It suggests that extremely massive stars were crucial to the development of the first galaxies, simultaneously enriching globular clusters and giving rise to the earliest black holes.
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The Universe may have already started slowing down | ScienceDaily
The universe may not be speeding up after all. According to a new study, its expansion could actually be slowing down, challenging one of modern cosmology's most fundamental ideas.


						
The findings, published November 6 in Monthly Notices of the Royal Astronomical Society, question the long-accepted belief that a mysterious force known as "dark energy" is pushing galaxies apart at an ever-increasing rate. Instead, researchers found no convincing evidence that the universe is still accelerating.

If confirmed, the results could reshape scientists' understanding of dark energy, help resolve the long-standing "Hubble tension," and transform theories about the universe's past and future.

Evidence for a Cosmic Slowdown

Lead researcher Professor Young-Wook Lee of Yonsei University in South Korea said, "Our study shows that the universe has already entered a phase of decelerated expansion at the present epoch and that dark energy evolves with time much more rapidly than previously thought.

"If these results are confirmed, it would mark a major paradigm shift in cosmology since the discovery of dark energy 27 years ago."

For nearly three decades, astronomers have believed that the universe's expansion was accelerating due to dark energy, a mysterious force acting as a kind of "anti-gravity." This conclusion was originally based on measurements of distant type Ia supernovae, a discovery that earned the 2011 Nobel Prize in Physics.




Rethinking the Universe's "Standard Candles"

The new research from Yonsei University challenges that foundation. Type Ia supernovae, long considered reliable "standard candles" for measuring cosmic distances, appear to be influenced by the age of the stars that create them.

Even after standardizing their brightness, the team found that supernovae originating from younger stars tend to look fainter, while those from older stars appear brighter. Analyzing data from 300 host galaxies, the researchers confirmed this age effect with an extraordinary level of confidence (99.999%).

This means that part of the dimming once attributed to cosmic acceleration could actually result from stellar population differences rather than universal expansion.

A New Model Emerges

When the team corrected for this age-related bias, the supernova data no longer fit the standard LCDM model, which assumes a constant form of dark energy. Instead, it matched more closely with a newer model supported by the Dark Energy Spectroscopic Instrument (DESI) project.




This alternative model draws on baryonic acoustic oscillations (BAO) -- essentially ancient sound waves from the Big Bang -- and data from the cosmic microwave background (CMB). Both sources suggest that dark energy is not constant but instead weakens and changes over time.

When researchers combined the corrected supernova data with BAO and CMB results, the evidence became overwhelming: the universe does not appear to be accelerating anymore, but has entered a phase of decelerated expansion.

A Universe Already Slowing

Professor Lee explained, "In the DESI project, the key results were obtained by combining uncorrected supernova data with baryonic acoustic oscillations measurements, leading to the conclusion that while the universe will decelerate in the future, it is still accelerating at present.

"By contrast, our analysis -- which applies the age-bias correction -- shows that the universe has already entered a decelerating phase today. Remarkably, this agrees with what is independently predicted from BAO-only or BAO+CMB analyses, though this fact has received little attention so far."

Testing the Findings

To strengthen their conclusions, the Yonsei team is performing what they call an "evolution-free test." This approach examines only supernovae from young, coeval galaxies -- those with stars of similar ages -- across the entire redshift range. Early results already support the main finding.

"Within the next five years, with the Vera C. Rubin Observatory discovering more than 20,000 new supernova host galaxies, precise age measurements will allow for a far more robust and definitive test of supernova cosmology," said research professor Chul Chung, a co-lead author of the study, along with PhD candidate Junhyuk Son.

The Vera C. Rubin Observatory and the Future of Cosmology

Located high in the Chilean Andes, the Vera C. Rubin Observatory houses the world's most powerful digital camera. Having begun scientific operations this year, it is expected to revolutionize our understanding of both the solar system and the broader universe.

After the Big Bang, roughly 13.8 billion years ago, the universe expanded rapidly before gravity slowed it down. Then, around nine billion years after its birth, scientists discovered that expansion had begun speeding up again. This was attributed to dark energy, which is believed to make up about 70 percent of the universe.

Dark Energy's Mystery Deepens

Despite decades of study, dark energy remains one of science's most puzzling enigmas. Last year, data from DESI in Tucson, Arizona hinted that the influence of dark energy might have changed over time, an idea now gaining traction with the Yonsei team's new results.

With advanced instruments like DESI and the Vera C. Rubin Observatory, astronomers hope to finally uncover what dark energy really is -- and how it shapes the fate of the universe.
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Astronomers discover dying stars eating their planets | ScienceDaily
A new study from astronomers at UCL (University College London) and the University of Warwick suggests that aging stars may be destroying the giant planets orbiting closest to them.


						
When stars like the Sun exhaust their hydrogen fuel, they begin to cool and expand, transforming into red giants. For our Sun, this dramatic phase is expected to occur in roughly five billion years.

The research, published in the Monthly Notices of the Royal Astronomical Society, analyzed nearly half a million stars that had recently entered this "post-main sequence" stage of evolution.

Searching for Planets Around Evolving Stars

The team identified 130 planets and potential planet candidates (i.e., that still need to be confirmed) orbiting closely around these aging stars, including 33 new candidates never detected before.

They found that such planets were far less common around stars that had expanded and cooled enough to qualify as red giants (i.e., those further along in their post-main sequence evolution). This pattern suggests that many of these planets may already have been destroyed.

Evidence of Planetary Destruction

Lead author Dr. Edward Bryant (Mullard Space Science Laboratory at UCL and the University of Warwick) explained: "This is strong evidence that as stars evolve off their main sequence they can quickly cause planets to spiral into them and be destroyed. This has been the subject of debate and theory for some time but now we can see the impact of this directly and measure it at the level of a large population of stars.




"We expected to see this effect but we were still surprised by just how efficient these stars seem to be at engulfing their close planets."

According to Dr. Bryant, the destruction occurs through a powerful gravitational struggle known as tidal interaction. As a star grows and expands, these forces intensify. "Just like the Moon pulls on Earth's oceans to create tides, the planet pulls on the star," he said. "These interactions slow the planet down and cause its orbit to shrink, making it spiral inwards until it either breaks apart or falls into the star."

What It Means for the Solar System

Co-author Dr. Vincent Van Eylen (Mullard Space Science Laboratory at UCL) added perspective: "In a few billion years, our own Sun will enlarge and become a red giant. When this happens, will the solar system planets survive? We are finding that in some cases planets do not.

"Earth is certainly safer than the giant planets in our study, which are much closer to their star. But we only looked at the earliest part of the post-main sequence phase, the first one or two million years of it -- the stars have a lot more evolution to go.

"Unlike the missing giant planets in our study, Earth itself might survive the Sun's red giant phase. But life on Earth probably would not."

To carry out their research, the team used data from NASA's Transiting Exoplanet Survey Satellite (TESS). They employed an algorithm to identify small, repeated dips in starlight caused by planets passing in front of their stars. Their focus was on giant planets with short orbits (i.e., taking no more than 12 days to circle their star).




Starting with more than 15,000 possible signals, the researchers used rigorous checks to eliminate false positives, ultimately narrowing the list to 130 confirmed or candidate planets. Of these, 48 were already known, 49 were known candidates awaiting confirmation, and 33 were completely new discoveries.

Fewer Planets Around Older Stars

The researchers found that stars further along in their evolution were significantly less likely to host nearby giant planets. The overall occurrence rate was just 0.28%, with younger post-main sequence stars showing a higher rate (0.35%) comparable to main sequence stars. The most evolved stars -- those classified as red giants -- showed a sharp drop to 0.11%. (For this analysis, the smallest 12 of the 130 identified planets were excluded.)

Using TESS data, astronomers can estimate a planet's size (radius). To confirm whether these objects are true planets or low-mass stars or brown dwarfs ("failed stars" that never ignited nuclear fusion), their mass must be determined.

This is done by measuring the tiny shifts in the motion of the host star caused by a planet's gravitational pull. These "stellar wobbles" allow scientists to infer the planet's mass.

Dr. Bryant added: "Once we have these planets' masses, that will help us understand exactly what is causing these planets to spiral in and be destroyed."

The research was supported by the UK Science and Technology Facilities Council (STFC).
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Scientists find hidden brain source that fuels dementia | ScienceDaily
Scientists at Weill Cornell Medicine have identified a surprising culprit that may contribute to dementia: free radicals generated in a particular region of brain support cells known as astrocytes. The study, published Nov. 4 in Nature Metabolism, found that blocking this specific site reduced inflammation and protected neurons. The results point toward a promising new strategy for treating neurodegenerative diseases such as frontotemporal dementia and Alzheimer's disease.


						
"I'm really excited about the translational potential of this work," said Dr. Anna Orr, the Nan and Stephen Swid Associate Professor of Frontotemporal Dementia Research in the Feil Family Brain and Mind Research Institute and member of the Appel Alzheimer's Disease Research Institute at Weill Cornell, who co-led the study. "We can now target specific mechanisms and go after the exact sites that are relevant for disease."

How Mitochondria and Free Radicals Affect the Brain

The research focused on mitochondria, the cell's energy-producing structures that convert food into usable energy. In the process, mitochondria release reactive oxygen species (ROS) -- molecules commonly known as free radicals. At normal levels, ROS help regulate essential cell functions, but excessive or poorly timed production can damage cells.

"Decades of research implicate mitochondrial ROS in neurodegenerative diseases," said Dr. Adam Orr, an assistant professor of research in neuroscience in the Feil Family Brain and Mind Research Institute at Weill Cornell, who co-led the work.

Because of this connection, scientists have long tested antioxidants as a potential way to neutralize ROS and slow neurodegeneration. However, these clinical trials have largely failed. "That lack of success might be related to the inability of antioxidants to block ROS at their source and do so selectively without altering cell metabolism," Dr. Adam Orr explained.

A New Way to Stop Harmful Free Radicals

As a postdoctoral researcher, Dr. Orr developed a drug discovery platform designed to find molecules that specifically suppress ROS at individual mitochondrial sites while leaving normal functions intact. Through this approach, the team identified a group of compounds called S3QELs ("sequels"), which showed potential to block harmful ROS activity.




The researchers focused on Complex III, a mitochondrial site known for producing ROS that can leak into the rest of the cell, potentially causing damage. To their surprise, the excess ROS did not originate from neurons, but from astrocytes -- non-neuronal cells that provide structural and metabolic support to neurons.

"When we added S3QELs, we found significant neuronal protection but only in the presence of astrocytes," said Daniel Barnett, a graduate student in the Orr lab and the study's lead author. "This suggested that ROS coming from Complex III caused at least some of the neuronal pathology."

Further experiments showed that when astrocytes were exposed to disease-related factors such as inflammatory molecules or proteins linked to dementia (including amyloid-beta), their mitochondrial ROS production increased dramatically. Treatment with S3QELs suppressed much of this rise, while blocking other ROS sources did not have the same effect.

Barnett discovered that ROS oxidized certain immune and metabolic proteins involved in neurological disease, altering the activity of thousands of genes tied to inflammation and dementia.

"The precision of these mechanisms had not been previously appreciated, especially not in brain cells," said Dr. Anna Orr. "This suggests a very nuanced process in which specific triggers induce ROS from specific mitochondrial sites to affect specific targets."

Promising Results in Animal Models

When the team administered the S3QEL compound to mice engineered to model frontotemporal dementia, they observed reduced astrocyte activation, lower levels of inflammatory gene expression, and a decrease in a tau modification linked to dementia. Remarkably, these effects appeared even when treatment began after symptoms had already started.




Extended treatment improved lifespan, was well tolerated, and produced no significant side effects. Dr. Anna Orr attributes this to the compound's highly targeted action.

The team plans to continue developing the S3QEL compounds in collaboration with medicinal chemist Dr. Subhash Sinha, professor of research in neuroscience in the Brain and Mind Research Institute and member of the Appel Alzheimer's Disease Research Institute at Weill Cornell.

They also intend to investigate how disease-associated genes influence ROS production and whether certain genetic variants that raise or lower dementia risk might do so by altering mitochondrial ROS activity.

Changing How Scientists Think About Free Radicals

"The study has really changed our thinking about free radicals and opened up many new avenues of investigation," said Dr. Adam Orr. The potential of these findings to open new research approaches to inflammation and neurodegeneration is highlighted in the journal.
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New gel regrows tooth enamel and could transform dentistry | ScienceDaily
Scientists have developed a new material that forms a gel capable of repairing and regenerating tooth enamel, paving the way for more effective and longer-lasting dental care.


						
Researchers from the University of Nottingham's School of Pharmacy and Department of Chemical and Environmental Engineering created a bioinspired compound designed to restore enamel that has been eroded or demineralized. The same material can also reinforce existing enamel and help prevent future decay. Their findings were published on November 4 in Nature Communications.

Mimicking Nature to Heal and Strengthen Teeth

This innovative gel can be quickly applied to teeth in much the same way as standard fluoride treatments. Unlike traditional products, it contains no fluoride. Instead, it is made from proteins that imitate those naturally responsible for guiding enamel formation early in life.

Once applied, the gel forms a thin yet durable layer that seeps into the surface of the teeth, filling in tiny cracks and holes. It then acts as a scaffold that captures calcium and phosphate ions from saliva. These minerals are carefully organized into new enamel through a process known as epitaxial mineralization. This allows the regenerated enamel to integrate seamlessly with the existing tooth structure, restoring both strength and appearance.

The material can also be used on exposed dentine, creating an enamel-like coating that helps reduce tooth sensitivity and improves how restorations, such as fillings or veneers, bond to the tooth surface.

Enamel damage plays a major role in tooth decay, which affects nearly half of the global population. When enamel is lost, the teeth become more vulnerable to infections, cavities, and even tooth loss. These issues have also been linked to broader health conditions, including diabetes and cardiovascular disease.




Because enamel cannot naturally regenerate once it is lost, dental care has long focused on prevention or temporary protection. Existing treatments like fluoride varnishes and remineralization products can help relieve symptoms but do not actually rebuild enamel.

Restoring the Structure of Natural Enamel

Dr. Abshar Hasan, a Postdoctoral Fellow and lead author of the study, explained: "Dental enamel has a unique structure, which gives enamel its remarkable properties that protect our teeth throughout life against physical, chemical, and thermal insults. When our material is applied to demineralized or eroded enamel, or exposed dentine, the material promotes the growth of crystals in an integrated and organized manner, recovering the architecture of our natural healthy enamel. We have tested the mechanical properties of these regenerated tissues under conditions simulating 'real-life situations' such as tooth brushing, chewing, and exposure to acidic foods, and found that the regenerated enamel behaves just like healthy enamel."

Professor Alvaro Mata, Chair in Biomedical Engineering & Biomaterials and lead investigator on the project, emphasized the technology's practical potential: "We are very excited because the technology has been designed with the clinician and patient in mind. It is safe, can be easily and rapidly applied, and it is scalable. Also, the technology is versatile, which opens the opportunity to be translated into multiple types of products to help patients of all ages suffering from a variety of dental problems associated with loss of enamel and exposed dentine. We have started this process with our start-up company Mintech-Bio and hope to have a first product out by next year; this innovation could soon be helping patients worldwide."

Toward the Future of Self-Healing Teeth

With its ability to mimic natural enamel formation and strengthen teeth without fluoride, this new gel could redefine modern dentistry. If commercialized successfully, it may offer a simple, safe, and lasting solution for restoring enamel and preventing decay -- helping people maintain stronger, healthier teeth for life.
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Scientists uncover meditation's hidden side effects | ScienceDaily
Meditation is now widely promoted as a tool for everything from reducing stress to improving productivity. It has become a go-to approach for supporting mental well-being across many settings.


						
However, when a practice like meditation is used in medical or therapeutic contexts, important scientific questions arise. How much practice is needed to produce benefits? And just as critically, are there any risks or unwanted side effects associated with it?

"This is the kind of research that is done at the very beginning of developing any new treatment intervention program," explained Nicholas Van Dam, a psychologist at the University of Melbourne. "And for various complex reasons, with mindfulness-based programs in particular, that just didn't happen."

Exploring the Possible Downsides of Meditation

While many people report positive outcomes, research over the years has also revealed that meditation can lead to adverse experiences for some individuals. These side effects may include panic attacks, intrusive or distressing memories related to past trauma (as seen in post-traumatic stress disorder), and in more extreme cases, sensations of depersonalization or dissociation.

Van Dam noted that estimates of how common these experiences are vary widely in the scientific literature. Some studies suggest that only about 1% of meditators experience side effects (Wong et al., 2018), whereas others report figures as high as two thirds (Britton et al., 2021).

To clarify these inconsistencies, Van Dam and his colleagues conducted a study published in Clinical Psychological Science to investigate how frequently meditators encounter side effects and what factors might increase the likelihood of experiencing them.




A Nationwide Study of Meditation Experiences

The research team recruited nearly 900 adults from across the United States. To ensure the group reflected the broader U.S. population of meditators, they used data from the Centers for Disease Control and Prevention to guide participant selection. The researchers also recruited meditators from a wide range of skill levels, from beginner to advanced, "such that we could kind of get a sense of the full sample of people who engage in meditation within the U.S.," Van Dam said.

Van Dam emphasized that the way researchers ask about side effects can dramatically influence the findings. "The devil is in the details," he said, explaining that many previous studies rely on open-ended questions, a method known as spontaneous reporting. In such cases, participants might not recognize their experiences as side effects or may hesitate to mention them.

To reduce that uncertainty, Van Dam's team developed a 30-item checklist covering possible effects of meditation. Participants rated the intensity of each effect, whether it was positive or negative, and whether it interfered with their daily functioning.

What the Data Revealed

The results showed that nearly 60% of U.S. meditators reported at least one side effect listed on the checklist (for example, feeling anxious or disembodied). About 30% said they experienced effects that were challenging or distressing, and 9% reported that these effects caused functional impairment.




The study also identified several potential risk factors. Individuals who had experienced mental health symptoms or psychological distress within the 30 days before meditating were more likely to report adverse effects. Those who attended intensive residential retreats, which often involve long periods of silent meditation, were also more likely to experience functional impairment.

Van Dam noted that more research is needed to determine cause and effect. A prospective longitudinal study, he said, would help clarify how mental health and meditation interact over time.

Encouraging Awareness, Not Fear

Despite these findings, Van Dam cautioned against viewing meditation as dangerous. "Our conclusions are not that people should be terrified, or people should not try meditation. It's really that we think that we should do a better job of providing informed consent," he said.

He compared the situation to other therapeutic treatments, such as surgery or exposure therapy, where patients are told in advance what they might experience. This preparation allows individuals to weigh risks and make informed decisions about their participation.

Navigating Discomfort in Mindfulness Practice

In meditation, this kind of pre-discussion often doesn't happen. "We have to find a way to have that conversation and navigate that space," Van Dam said. He suggested that practitioners and clinicians should explain that discomfort can sometimes be part of the process. Feelings of unease or questioning one's sense of self are not necessarily signs of harm but rather potential aspects of deep psychological exploration. However, distress that significantly interferes with daily functioning should be taken seriously.

"These practices are not for everyone," Van Dam concluded. "If they're not working, it's not necessarily because the person is doing something wrong. It might be because it's just not a good match."
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Artificial neurons that behave like real brain cells | ScienceDaily
Scientists at the USC Viterbi School of Engineering and the School of Advanced Computing have created artificial neurons that reproduce the intricate electrochemical behavior of real brain cells. The discovery, published in Nature Electronics, marks a major milestone in neuromorphic computing, a field that designs hardware modeled after the human brain. This advancement could shrink chip sizes by orders of magnitude, cut energy use dramatically, and push artificial intelligence closer to achieving artificial general intelligence.


						
Unlike digital processors or earlier neuromorphic chips that only simulate brain activity through mathematical models, these new neurons physically reproduce how real neurons operate. Just as natural brain activity is triggered by chemical signals, these artificial versions use actual chemical interactions to start computational processes. This means they are not just symbolic representations but tangible recreations of biological function.

A New Class of Brain-Like Hardware

The research, led by Professor Joshua Yang of USC's Department of Computer and Electrical Engineering, builds on his earlier pioneering work on artificial synapses more than a decade ago. The team's new approach centers on a device called a "diffusive memristor." Their findings describe how these components could lead to a new generation of chips that both complement and enhance traditional silicon-based electronics. While silicon systems rely on electrons to perform computations, Yang's diffusive memristors use the motion of atoms instead, creating a process that more closely resembles how biological neurons transmit information. The result could be smaller, more efficient chips that process information the way the brain does and potentially pave the way toward artificial general intelligence (AGI).

In the brain, both electrical and chemical signals drive communication between nerve cells. When an electrical impulse reaches the end of a neuron at a junction called a synapse, it converts into a chemical signal to transmit information to the next neuron. Once received, that signal is converted back into an electrical impulse that continues through the neuron. Yang and his colleagues have replicated this complex process in their devices with striking accuracy. A major advantage of their design is that each artificial neuron fits within the footprint of a single transistor, whereas older designs required tens or even hundreds.

In biological neurons, charged particles known as ions help create the electrical impulses that enable activity in the nervous system. The human brain relies on ions such as potassium, sodium, and calcium to make this happen.

Using Silver Ions to Recreate Brain Dynamics

In the new study, Yang -- who also directs the USC Center of Excellence on Neuromorphic Computing -- used silver ions embedded in oxide materials to generate electrical pulses that mimic natural brain functions. These include fundamental processes like learning, movement, and planning.




"Even though it's not exactly the same ions in our artificial synapses and neurons, the physics governing the ion motion and the dynamics are very similar," says Yang.

Yang explains, "Silver is easy to diffuse and gives us the dynamics we need to emulate the biosystem so that we can achieve the function of the neurons, with a very simple structure." The new device that can enable a brain-like chip is called the "diffusive memristor" because of the ion motion and the dynamic diffusion that occurs with the use of silver.

He adds, the team chose to utilize ion dynamics for building artificial intelligent systems "because that is what happens in the human brain, for a good reason and since the human brain, is the 'winner in evolution-the most efficient intelligent engine."

"It's more efficient," says Yang.

Why Efficiency Matters in AI Hardware

Yang emphasizes that the issue with modern computing isn't lack of power but inefficiency. "It's not that our chips or computers are not powerful enough for whatever they are doing. It's that they aren't efficient enough. They use too much energy," he explains. This is especially important given how much energy today's large-scale artificial intelligence systems consume to process massive datasets.




Yang goes on to explain that unlike the brain, "Our existing computing systems were never intended to process massive amounts of data or to learn from just a few examples on their own. One way to boost both energy and learning efficiency is to build artificial systems that operate according to principles observed in the brain."

If you are looking for pure speed, electrons that run modern computing would be the best for fast operations. But, he explains, "Ions are a better medium than electrons for embodying principles of the brain. Because electrons are lightweight and volatile, computing with them enables software-based learning rather than hardware-based learning, which is fundamentally different from how the brain operates."

In contrast, he says, "The brain learns by moving ions across membranes, achieving energy-efficient and adaptive learning directly in hardware, or more precisely, in what people may call 'wetware'."

For example, a young child can learn to recognize handwritten digits after seeing only a few examples of each, whereas a computer typically needs thousands to achieve the same task. Yet, the human brain accomplishes this remarkable learning while consuming only about 20 watts of power, compared to the megawatts required by today's supercomputers.

Potential Impact and Next Steps

Yang and his team see this technology as a major step toward replicating natural intelligence. However, he acknowledges that the silver used in these experiments is not yet compatible with standard semiconductor manufacturing processes. Future work will explore other ionic materials that can achieve similar effects.

The diffusive memristors are efficient in both energy and size. A typical smartphone may contain around ten chips, each with billions of transistors switching on and off to perform calculations.

"Instead [with this innovation], we just use a footprint of one transistor for each neuron. We are designing the building blocks that eventually led us to reduce the chip size by orders of magnitude, reduce the energy consumption by orders of magnitude, so it can be sustainable to perform AI in the future, with similar level of intelligence without burning energy that we cannot sustain," says Yang.

Now that we have demonstrated capable and compact building blocks, artificial synapses and neurons, the next step is to integrate large numbers of them and test how closely we can replicate the brain's efficiency and capabilities. "Even more exciting," says Yang, "is the prospect that such brain-faithful systems could help us uncover new insights into how the brain itself works."
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Most Americans don't know alcohol can cause cancer | ScienceDaily
    	Most Americans don't realize the cancer risks of alcohol. More than half of U.S. adults either underestimate or misunderstand how drinking increases cancer risk.
    	Regular drinkers are the least aware. People who consume alcohol are especially likely to believe that drinking has no impact on cancer risk.
    	Better awareness could save lives. Educating the public about the real link between alcohol and cancer may help more people follow the U.S. Surgeon General's guidelines and reduce preventable cancer cases.

Many Americans Unaware of Alcohol's Cancer Risk

New research from The University of Texas MD Anderson Cancer Center shows that public understanding of the connection between alcohol and cancer remains surprisingly low in the United States. Despite decades of scientific evidence, more than half of American adults (52.9%) were unaware that alcohol affects cancer risk.

The findings, published October 30 in JAMA Oncology, reveal that only 37.1% of adults recognized that drinking alcohol raises cancer risk, while 1% believed it actually lowers it. The study also noted that individuals who had consumed alcohol recently, or who thought cancer was not fatal or preventable, were more likely to say that alcohol has no influence on cancer risk.

Lead author Sanjay Shete, Ph.D., professor of Biostatistics and Epidemiology and Betty B. Marcus Chair in Cancer Prevention, called the results alarming. "It's concerning that people who drink alcohol are the ones most likely to believe it has no effect on cancer risk," Shete said. "Given people's beliefs play a critical role in whether they choose healthier behaviors, we need to work on correcting these misperceptions, which could be essential to reducing the growing burden of alcohol-related cancers."

Researchers examined what influences how people view alcohol and cancer risk, noting that health-related behaviors and beliefs strongly affect whether individuals make informed choices. The study found that certain demographic and behavioral traits were linked to greater misunderstanding of alcohol's effects.

Current cigarette smokers, Black individuals, those with lower levels of education (below a college or high school level), and people who do not believe cancer can be prevented were more likely to say they did not know alcohol contributes to cancer risk.




Alcohol's Proven Role as a Carcinogen

The World Health Organization classifies alcohol as a Group 1 carcinogen, the same level of risk as tobacco, asbestos, and radiation. Alcohol consumption has been tied to at least seven types of cancer, including breast, liver, and colorectal cancers. According to the National Institutes of Health (NIH), drinking alcohol accounts for about 5.5% of all new cancer cases and 5.8% of all cancer deaths worldwide.

Researchers suggest that correcting misinformation could help more people follow alcohol consumption guidelines, including those endorsed by the U.S. Surgeon General in his 2025 advisory, potentially reducing preventable cancer-related deaths.

The analysis drew on data from nearly 7,000 adults aged 18 and older (mean age 48) who participated in the 2024 Health Information National Trends Survey. Among respondents, 48.4% were female, 60.7% identified as white, 17.5% as Hispanic, and 11% as Black. Over half reported drinking alcohol within the past month, and almost 10% had a personal history of cancer.

Participants were asked, "In your opinion, how does drinking alcohol affect the risk of getting cancer?" They could choose from four responses: "decreases the risk of cancer," "has no effect on the risk of cancer," "increases risk of cancer," and "don't know."

This research was supported by the National Cancer Institute (P30CA016672) and the Betty B. Marcus Chair in Cancer Prevention. A complete list of authors, disclosures, and funding sources is available in the full JAMA Oncology article.
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Scientists may have found how to reverse memory loss in aging brains | ScienceDaily
Memory problems may not be an unavoidable part of getting older. New findings from Virginia Tech reveal that age-related memory loss stems from specific molecular changes in the brain, and that fine-tuning these processes can help restore memory function.


						
In two complementary studies, Timothy Jarome, an associate professor in the College of Agriculture and Life Sciences' School of Animal Sciences, and his graduate students used advanced gene-editing tools to target these molecular changes and improve memory performance in older rats. Rats are commonly used as models for understanding how memory declines with age.

"Memory loss affects more than a third of people over 70, and it's a major risk factor for Alzheimer's disease," said Jarome, who also serves in the School of Neuroscience. "This work shows that memory decline is linked to specific molecular changes that can be targeted and studied. If we can understand what's driving it at the molecular level, we can start to understand what goes wrong in dementia and eventually use that knowledge to guide new approaches to treatment."

Adjusting Memory Pathways in the Hippocampus and Amygdala

In the first study, published in Neuroscience and led by Jarome and doctoral student Yeeun Bae, the researchers investigated a molecular process called K63 polyubiquitination. This process acts like a tagging system that directs proteins inside brain cells on how to behave. When it functions properly, it helps neurons communicate effectively and form memories.

The researchers discovered that aging alters this process in two important brain regions. In the hippocampus, which is responsible for forming and retrieving memories, K63 polyubiquitination levels rise with age. Using a gene-editing system called CRISPR-dCas13, the team lowered those levels and observed improved memory in older rats.

In contrast, in the amygdala -- a region crucial for emotional memory -- K63 polyubiquitination decreases with age. When the researchers further reduced this activity, memory performance also improved.




"Together, these findings reveal the important functions of K63 polyubiquitination in the brain's aging process," Jarome explained. "In both regions, adjusting this one molecular process helped improve memory."

Reactivating a Dormant Gene to Improve Memory

The second study, published in the Brain Research Bulletin and led by Jarome and doctoral student Shannon Kincaid, focused on IGF2, a growth-factor gene known to support memory formation. As the brain gets older, IGF2 activity declines as the gene becomes chemically silenced within the hippocampus.

"IGF2 is one of a small number of genes in our DNA that's imprinted, which means it's expressed from only one parental copy," Jarome said. "When that single copy starts to shut down with age, you lose its benefit."

The team found that this silencing occurs through DNA methylation, a natural process that adds chemical tags to DNA, turning the gene off. Using the CRISPR-dCas9 gene-editing system, they removed these tags and successfully reactivated IGF2. Older rats showed significant memory improvement once the gene was turned back on.

"We essentially turned the gene back on," Jarome said. "When we did that, the older animals performed much better. Middle-aged animals that didn't yet have memory problems weren't affected, which tells us timing matters. You have to intervene when things start to go wrong."

Multiple Molecular Systems Influence Brain Aging




Together, these studies reveal that memory loss during aging doesn't result from a single cause. Instead, it involves several molecular systems that change over time.

"We tend to look at one molecule at a time, but the reality is that many things are happening at once," Jarome said. "If we want to understand why memory declines with age or why we develop Alzheimer's disease, we have to look at the broader picture."

Collaborative Research Led by Graduate Scientists

Both projects were driven by graduate researchers in Jarome's lab and carried out with collaborators at Rosalind Franklin University, Indiana University, and Penn State. Yeeun Bae led the K63 polyubiquitination study, while Shannon Kincaid led the IGF2 project.

"These projects represent the kind of graduate-led, collaborative research that defines our work," Jarome said. "Our students are deeply involved in designing experiments, analyzing data, and helping shape the scientific questions we pursue."

The research was funded by the National Institutes of Health and the American Federation for Aging Research.

"Everyone has some memory decline as they get older," Jarome added. "But when it becomes abnormal, the risk for Alzheimer's disease rises. What we're learning is that some of those changes happening at a molecular level can be corrected -- and that gives us a path forward to potential treatments."
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Nanotech makes cancer drug 20,000x stronger, without side effects | ScienceDaily
In a major step toward improving cancer treatment, researchers at Northwestern University have redesigned the molecular structure of a widely used chemotherapy drug, making it far more soluble, potent, and less toxic to the body.


						
The scientists built a new form of the drug using spherical nucleic acids (SNAs), a type of nanostructure that embeds the drug directly into DNA strands coating tiny spheres. This re-engineering turned a weak, poorly dissolving chemotherapy drug into a highly targeted cancer-fighting agent that spares healthy tissue.

A Dramatic Boost Against Leukemia

The new therapy was tested in animals with acute myeloid leukemia (AML), a fast-growing and hard-to-treat blood cancer. Compared with the standard chemotherapy version, the SNA-based drug entered leukemia cells 12.5 times more efficiently, destroyed them up to 20,000 times more effectively, and slowed cancer progression 59-fold -- all without detectable side effects.

This success highlights the growing promise of structural nanomedicine, a field that precisely controls the composition and architecture of nanomedicines to improve how they interact with the human body. With seven SNA-based treatments already in clinical testing, researchers believe this approach could pave the way for new vaccines and therapies for cancers, infections, neurodegenerative disorders, and autoimmune diseases.

The findings were published on Oct. 29 in ACS Nano.

"Stopping Tumors in Their Tracks"

"In animal models, we demonstrated that we can stop tumors in their tracks," said Northwestern's Chad A. Mirkin, who led the research. "If this translates to human patients, it's a really exciting advance. It would mean more effective chemotherapy, better response rates, and fewer side effects. That's always the goal with any sort of cancer treatment."




Mirkin is a leading figure in chemistry and nanomedicine, serving as the George B. Rathmann Professor of Chemistry, Chemical and Biological Engineering, Biomedical Engineering, Materials Science and Engineering, and Medicine at Northwestern. He also directs the International Institute for Nanotechnology and is a member of the Robert H. Lurie Comprehensive Cancer Center.

Rethinking a Classic Chemotherapy Drug

For this study, Mirkin's team revisited 5-fluorouracil (5-Fu), a long-standing chemotherapy drug known for its limited efficiency and harsh side effects. Because it affects healthy cells as well as cancerous ones, 5-Fu can cause nausea, fatigue, and in rare cases, heart complications.

Mirkin explained that the issue lies not in the drug itself but in its poor solubility. Less than 1% dissolves in many biological fluids, meaning most of it never reaches its intended targets. When a drug cannot dissolve well, it clumps together or remains solid, preventing the body from absorbing it effectively.

"We all know that chemotherapy is often horribly toxic," Mirkin said. "But a lot of people don't realize it's also often poorly soluble, so we have to find ways to transform it into water soluble forms and deliver it effectively."

How Spherical Nucleic Acids Transform Drug Delivery

To overcome this limitation, the researchers turned to SNAs -- globular nanoparticles surrounded by dense shells of DNA or RNA. Cells readily recognize these structures and pull them inside. In this case, Mirkin's team chemically incorporated the chemotherapy molecules into the DNA strands themselves, creating a drug that cancer cells naturally absorb.




"Most cells have scavenger receptors on their surfaces," Mirkin explained. "But myeloid cells overexpress these receptors, so there are even more of them. If they recognize a molecule, then they will pull it into the cell. Instead of having to force their way into cells, SNAs are naturally taken up by these receptors."

Once inside, enzymes break down the DNA shell, releasing the chemotherapy payload directly into the cancer cell. This structural redesign completely changed how 5-Fu interacted with leukemia cells, dramatically increasing its effectiveness.

Precision Targeting With Minimal Harm

In mouse models, the new therapy nearly eliminated leukemia cells in the blood and spleen while significantly extending survival time. Because the SNAs selectively targeted AML cells, healthy tissues remained unharmed.

"Today's chemotherapeutics kill everything they encounter," Mirkin said. "So, they kill the cancer cells but also a lot of healthy cells. Our structural nanomedicine preferentially seeks out the myeloid cells. Instead of overwhelming the whole body with chemotherapy, it delivers a higher, more focused dose exactly where it's needed."

Next Steps Toward Clinical Trials

The research team now plans to test the approach in a larger group of small animal models before advancing to larger animals and, ultimately, human clinical trials, once additional funding becomes available.

The study, titled "Chemotherapeutic spherical nucleic acids," was supported by the National Cancer Institute and the National Institute of Diabetes and Digestive and Kidney Diseases, with further support from the Robert H. Lurie Comprehensive Cancer Center of Northwestern University.
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Frozen for 6 million years, Antarctic ice rewrites Earth's climate story | ScienceDaily
In a breakthrough for climate science, a team of U.S. researchers has identified the oldest directly dated ice and air ever discovered on Earth. The samples were found in the Allan Hills region of East Antarctica, an area long known to preserve ancient ice near the surface.


						
According to a study published on October 28 in the Proceedings of the National Academy of Sciences, the ice is about 6 million years old. Tiny air bubbles sealed within the ice provide a rare and direct glimpse into Earth's ancient atmosphere, offering scientists an unmatched record of the planet's past climate.

A Glimpse Into a Warmer Ancient World

The oldest sample collected from the Allan Hills dates back 6 million years, a period when geological records indicate Earth was significantly warmer and sea levels were much higher than they are today.

The research effort was led by Sarah Shackleton of the Woods Hole Oceanographic Institution and John Higgins of Princeton University. Both are part of the National Science Foundation-funded Center for Oldest Ice Exploration (COLDEX), a multi-institution collaboration of 15 U.S. research partners coordinated by Oregon State University.

"Ice cores are like time machines that let scientists take a look at what our planet was like in the past," explained Shackleton, who has worked on several Antarctic drilling expeditions. "The Allan Hills cores help us travel much further back than we imagined possible."

Ed Brook, COLDEX Director and paleoclimatologist at Oregon State University, described the find as the center's most important discovery so far. The NSF Science and Technology Center, established in 2021, was created to explore the Antarctic ice sheet, the largest reservoir of frozen water on Earth.




"We knew the ice was old in this region," Brook said. "Initially, we had hoped to find ice up to 3 million years old, or maybe a little older, but this discovery has far exceeded our expectations."

A Global Race to Reach Deeper Into Time

COLDEX is among several international teams striving to extend the ice core record beyond its previous 800,000-year limit. A European project recently announced a continuous deep core reaching 1.2 million years in East Antarctica, but the Allan Hills samples push the timeline back several million years further, though in discrete fragments rather than a single continuous core.

The COLDEX researchers work at a remote field site in the Allan Hills, spending months drilling through one to two hundred meters of ice near the edge of the Antarctic ice sheet. In this region, rugged terrain and ice flow patterns act together to preserve extremely old ice closer to the surface. By contrast, obtaining continuous cores from the Antarctic interior typically requires drilling to depths of more than 2,000 meters.

"We're still working out the exact conditions that allow such ancient ice to survive so close to the surface," said Shackleton. "Along with the topography, it's likely a mix of strong winds and bitter cold. The wind blows away fresh snow, and the cold slows the ice to almost a standstill. That makes Allan Hills one of the best places in the world to find shallow old ice, and one of the toughest places to spend a field season."

The age of the Allan Hills samples was determined directly from the ice itself using precise measurements of an isotope of the noble gas argon. This approach allows scientists to date the ice without relying on surrounding sediments or other indirect evidence.




Although the record is not continuous, the samples are far older than any previously studied ice. As Higgins noted, "Tthe team has built up a library of what we call 'climate snapshots' roughly six times older than any previously reported ice core data, complementing the more detailed younger data from cores in the interior of Antarctica."

Reconstructing 6 Million Years of Cooling

Analysis of oxygen isotopes in the ice revealed that the region cooled by about 12 degrees Celsius (roughly 22 degrees Fahrenheit) over the past 6 million years. This is the first direct evidence quantifying how much Antarctica's climate has cooled since that ancient warm period.

Future research will focus on reconstructing concentrations of greenhouse gases and ocean heat levels preserved within the ice bubbles -- key clues to understanding the natural forces driving long-term climate change.

A new COLDEX expedition is scheduled to return to the Allan Hills in the coming months for additional drilling. The team hopes to recover even older samples and produce a more detailed record of Earth's ancient atmosphere.

"Given the spectacularly old ice we have discovered at Allan Hills, we also have designed a comprehensive longer-term new study of this region to try to extend the records even further in time, which we hope to conduct between 2026 and 2031," Brook said.

Collaboration and Support

Contributors to the study include Julia Marks Peterson, Christo Buizert, and Jenna Epifanio of Oregon State; Valens Hishamunda, Austin Carter, and Michael Bender of Princeton; Lindsey Davidge, Eric Steig, and Andrew Schauer of the University of Washington; Sarah Aarons, Jacob Morgan, and Jeff Severinghaus of Scripps Institution of Oceanography at the University of California, San Diego; Andrei V. Kurbatov and Douglas Introne of the University of Maine; Yuzhen Yan of Tongji University; and Peter Neff of the University of Minnesota.

COLDEX is supported by the NSF Office of Polar Programs; the NSF Office of Integrative Activities' Science and Technology Center Program; and Oregon State University. Field operations in Antarctica are carried out with support from the U.S. Antarctic Program and NSF funding, with drilling assistance from the NSF U.S. Ice Drilling Program and sample storage managed by the NSF Ice Core Facility in Denver, Colorado.
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A breakthrough map reveals how the brain really works | ScienceDaily
New research offers the strongest evidence yet that the intricate web of connections linking different regions of the human brain can reveal what each area does.


						
Earlier studies had identified links between brain connectivity and certain mental functions, such as perception or social behavior. However, this new work expands that understanding to the entire brain. It provides what researchers describe as a "bird's eye view" of how structure and function fit together, said lead author Kelly Hiersche, a doctoral student in psychology at The Ohio State University.

"We found evidence suggesting that connectivity is a fundamental organizational principle governing brain function, which has implications for understanding what happens when things go wrong in the brain," Hiersche explained.

Unique Connectivity "Fingerprints" in the Brain

According to the team, the results reveal a detailed picture of the "connectivity fingerprint" for each brain region.

"Just like how everyone's fingerprint is unique, we find that different brain regions have uniquely identifying connectivity fingerprints based on what mental function they perform," said co-author Zeynep Saygin, associate professor of psychology at Ohio State.

Senior author David Osher, assistant professor of psychology at Ohio State, added that these fingerprints allow scientists to determine the function of a region by examining its connections. "Our findings help us understand the connectivity pattern that makes a language area unique, for example, and what makes it different from adjacent areas in the brain," Osher said.




The study was published in the journal Network Neuroscience.

To uncover these relationships, the researchers used data from the Human Connectome Project, which includes MRI brain scans from 1,018 participants. These scans reveal how regions of the brain communicate with each other.

The team then turned to NeuroQuery, an online meta-analysis tool that provides brain maps for various cognitive processes. The tool predicts brain activity patterns across 33 different mental tasks, including speech, decision making, listening to music, and recognizing faces.

By combining NeuroQuery's data with their connectivity models, the researchers created computational frameworks that link how the brain is wired to how it functions.

Connectivity Predicts Thought and Action

The analysis revealed a strong and consistent link between the brain's wiring and its activity across all regions and cognitive domains. In essence, a region's connectivity pattern could predict whether it would be active -- or inactive -- during a wide range of mental activities, from conversation to visual recognition to decision making.




"It supports a broadly held hypothesis among neuroscientists, that brain connectivity determines brain function, but this has not been explicitly shown until now, and not across such a large breadth of cognitive domains," Osher said.

Although all brain regions showed this tight connectivity-function relationship, the effect was especially pronounced in areas tied to higher-level processes such as memory and executive function.

"These higher-level skills take many years to develop in people, much longer than sensory or social skills," Hiersche noted. "It may be that as you continually use these regions of the brain for them to develop, it results in this very tight link between connectivity and function for these higher-order skills."

Establishing a Baseline for Future Research

A key outcome of the study is that this whole-brain perspective provides a reference model for how healthy young adult brains typically operate, Hiersche said.

Researchers can now use this baseline to compare the brains of people with neurological or psychiatric conditions and identify how their connectivity and function differ.

"Knowing that connectivity is a general organizational principle of brain function across the entire brain provides a foundation for future work in this area," Hiersche concluded.
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Turning CO2 into clean fuel faster and cheaper | ScienceDaily
A team of scientists led by Dr. Kee Young Koo from the Hydrogen Research Department at the Korea Institute of Energy Research (President Yi Chang-Keun, hereafter referred to as KIER) has created a world-leading catalyst capable of transforming carbon dioxide, a major greenhouse gas, into an essential ingredient for producing eco-friendly fuels.


						
The reverse water-gas shift (RWGS) reaction is a chemical process that converts carbon dioxide (CO2) into carbon monoxide (CO) and water (H2O) by reacting it with hydrogen (H2) in a reactor. The resulting carbon monoxide can then be combined with hydrogen to make syngas, a fundamental building block used to produce synthetic fuels such as e-fuels* and methanol. Because of its ability to recycle CO2 into usable fuel components, the RWGS reaction is seen as a promising pathway for advancing sustainable energy production.

Overcoming the Limits of Conventional Catalysts

Traditionally, the RWGS reaction operates best at temperatures above 800 degC. Nickel-based catalysts are often used because they can withstand such heat, but they lose performance over time as particles clump together, reducing surface area and efficiency. Operating at lower temperatures avoids this problem, but it also leads to the formation of unwanted byproducts such as methane, lowering carbon monoxide output.

To make the process more efficient and affordable, researchers have been searching for catalysts that remain highly active under low-temperature conditions. The KIER team succeeded by developing a new copper-based catalyst that delivers outstanding results at just 400 degC.

A Breakthrough in Copper Catalyst Design

The newly engineered copper-magnesium-iron mixed oxide catalyst outperformed commercial copper catalysts, producing carbon monoxide 1.7 times faster and with a 1.5 times higher yield at 400 degC.




Copper catalysts have a key advantage over nickel: they can selectively produce only carbon monoxide at temperatures below 400 degC without forming methane. However, copper's thermal stability typically weakens near that temperature, leading to particle agglomeration and loss of activity.

To solve this challenge, Dr. Koo's team incorporated a layered double hydroxide (LDH) structure into their design. This layered structure contains thin metal sheets with water molecules and anions between them. By adjusting the ratio and type of metal ions, the researchers fine-tuned the catalyst's physical and chemical characteristics. Adding iron and magnesium helped fill the gaps between copper particles, effectively preventing clumping and improving heat resistance.

Real-time infrared analysis and reaction testing revealed why the new catalyst performs so well. Conventional copper catalysts convert CO2 into carbon monoxide through intermediate compounds called formates. The new material, however, bypasses these intermediates entirely, converting CO2 directly into CO on its surface. Because it avoids side reactions that produce methane or other byproducts, the catalyst maintains high activity even at a relatively low temperature of 400 degC.

Record Performance and Global Significance

At 400 degC, the catalyst achieved a carbon monoxide yield of 33.4% and a formation rate of 223.7 micromoles per gram of catalyst per second (mmol*gcat[?]1*s[?]1), maintaining stability for over 100 continuous hours. These results represent a 1.7-fold higher formation rate and a 1.5-fold higher yield than standard copper catalysts. When compared to platinum-based catalysts, which are costly but highly active, the new catalyst still outperformed them with a 2.2-fold faster formation rate and a 1.8-fold higher yield. This places it among the top-performing CO2 conversion catalysts in the world.

"The low-temperature CO2 hydrogenation catalyst technology is a breakthrough achievement that enables the efficient production of carbon monoxide using inexpensive and abundant metals," said Dr. Kee Young Koo, the project's lead researcher. "It can be directly applied to the production of key feedstocks for sustainable synthetic fuels. Moving forward, we will continue our research to expand its application to real industrial settings, thereby contributing to the realization of carbon neutrality and the commercialization of sustainable synthetic fuel production technologies."

Notes

* E-Fuels are synthetic fuels produced by combining green hydrogen, generated with renewable electricity, and captured CO2 from the atmosphere or sustainable biomass. They are emerging as a promising alternative to conventional fossil fuels, especially for hard-to-decarbonize sectors such as aviation and shipping.

The research findings were published online in May 2025 in Applied Catalysis B: Environmental and Energy, a leading journal in the field of energy and environmental catalysis. The study was supported by the KIER's R&D project, 'Development of e-SAF (sustainable aviation fuel) production technology from carbon dioxide and hydrogen.
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A 480-million-year-old parasite still infects oysters today | ScienceDaily
A surprising new study has revealed that a parasite still troubling modern oysters first began infecting shell-dwelling sea creatures hundreds of millions of years before the dinosaurs vanished.


						
Researchers reporting in iScience used high-resolution 3D imaging to examine 480-million-year-old fossil shells from Morocco, a site famous for its exceptionally preserved marine life. The scans uncovered a pattern of unusual markings etched both on the surfaces of the shells and inside them.

"The marks weren't random scratches," explained Karma Nanglu, a paleobiologist at UC Riverside and lead author of the study. "We saw seven or eight of these perfect question mark shapes on each shell fossil. That's a pattern."

Javier Ortega-Hernandez, a Harvard evolutionary biologist and co-author, recalled the team's initial confusion. "It took us a while to figure out the mystery behind these peculiar-looking traces. It was as if they were taunting us with their question mark-like shape," he said. "But as often happens, we came across the answer while deep in obscure literature before our eureka moment."

Ancient Worms Behind the Mystery Marks

After comparing the markings with modern examples, the scientists concluded that they were made by a soft-bodied marine bristle worm belonging to a group known as spionids. These worms, still common today, bore into the shells of mussels and oysters but typically don't kill their hosts outright.

"They parasitize the shells of bivalves like oysters, not the flesh of the animals themselves," said Nanglu. "But damaging their shells may increase oyster death rates."

The fossils studied came from early relatives of modern clams that lived during the Ordovician Period, a time of rapid ecological expansion when marine life became increasingly mobile, predatory, and parasitic. "This is a time when ocean ecosystems got more intense," Nanglu said. "You see the rise of mobility, predation, and, clearly, parasitism."




A Half-Billion-Year Parasitic Lineage

The researchers considered other explanations for the distinctive marks, such as self-inflicted shell growth patterns or traces from unrelated organisms. However, the evidence most strongly matched spionid activity.

"There's one image in particular, from a study of modern worms, that shows exactly the same shape inside a shell," Nanglu said. "That was the smoking gun."

The finding offered more than just an identification -- it provided a rare evolutionary insight. "This group of worms hasn't changed its lifestyle in nearly half a billion years," said Nanglu. "We tend to think of evolution as constant change, but here's an example of a behavior that worked so well, it stayed the same through multiple mass extinction events."

Peering Inside Fossils with High-Tech Scans

To reveal the interior structures of the shells, the team used a technique similar to medical CT imaging, called micro-CT scanning. This high-resolution method allowed them to visualize internal burrows and hidden shells embedded within the rock layers, which were stacked like a layered cake.




"We never would've seen this without the scanner," Nanglu said.

The Parasite's Ancient Life Cycle

The worm's life cycle helped confirm its identity. The researchers determined that it likely began as a larva that attached itself to a shell, dissolved a small spot to secure its position, and then tunneled deeper as it grew -- creating the recognizable question mark shape.

No other known species leaves this precise trace. ""If it's not a spionid, then it's something we've never seen before," Nanglu said. "But it would have to have evolved the same behavior, in the same place, in the same way."

A Survivor Across Deep Time

Remarkably, the same burrowing behavior continues in today's oceans. Although spionid worms do not consume their hosts directly, the damage they inflict on oyster shells still increases mortality rates in modern fisheries.

"This parasite didn't just survive the cutthroat Ordovician period, it thrived," Nanglu said. "It's still interfering with the oysters we want to eat, just as it did hundreds of millions of years ago."

Fossil Time Capsules of Ancient Life

The Moroccan fossil site where these discoveries were made is celebrated for capturing behavior frozen in time. Other fossils there have preserved scenes of animals interacting, such as creatures feeding on the remains of squid-like ancestors.

"You're lucky to get any record of an animal from that long ago," Nanglu said. "But to see evidence of two animals interacting? That's gold."
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A shapeshifting protein explains rabies' deadly power | ScienceDaily
    	Viruses are masters of efficiency, able to take over our cells and control vital processes using only a handful of genes.
    	For years, scientists have wondered how something so small could do so much.
    	Researchers have now uncovered the answer -- a discovery that could reshape our understanding of how viruses work and lead to new ways to fight them.

Breakthrough Reveals How Viruses Outsmart Human Cells

A team of Australian scientists has uncovered how certain viruses manage to seize control of human cells, a finding that could lead to the next generation of antivirals and vaccines.

The research, led by Monash University and the University of Melbourne and published in Nature Communications, explains how the rabies virus can manipulate a wide range of cellular activities despite producing only a few proteins.

Scientists believe this same mechanism could also be at work in other deadly pathogens, including Nipah and Ebola viruses. If so, the discovery could pave the way for new treatments that block these viral strategies.

How Viruses Do So Much With So Little

Co-senior author Associate Professor Greg Moseley, head of the Monash Biomedicine Discovery Institute's (BDI) Viral Pathogenesis Laboratory, described the remarkable efficiency of viruses.




"Viruses such as rabies can be incredibly lethal because they take control of many aspects of life inside the cells they infect," Associate Professor Moseley said. "They hijack the machinery that makes proteins, disrupt the 'postal service' that sends messages between different parts of the cell, and disable the defenses that normally protect us from infection."

He explained that scientists have long puzzled over how viruses with such limited genetic material could be so powerful. "Rabies virus, for example, has the genetic material to make only five proteins, compared with about 20,000 in a human cell," he said.

The Key: A Shape-Shifting Viral Protein

Co-first author Dr. Stephen Rawlinson, a research fellow in the Moseley Lab, said the team's work offers a long-sought answer.

"Our study provides an answer," he said. "We discovered that one of rabies virus's key proteins, called P protein, gains a remarkable range of functions through its ability to change shape and to bind to RNA."

"RNA is the same molecule used in new-generation RNA vaccines, but it plays essential roles inside our cells, carrying genetic messages, coordinating immune responses, and helping make the building blocks of life."

Taking Over the Cell's Inner World




Co-senior author Professor Paul Gooley, who leads the University of Melbourne's Gooley Laboratory, said the viral P protein's ability to interact with RNA allows it to shift between different physical 'phases' within a cell.

"This allows it to infiltrate many of the cell's liquid-like compartments, take control of vital processes, and turn the cell into a highly efficient virus factory," Professor Gooley said.

Although this research focused on rabies, he noted that similar tactics may be used by other deadly viruses, including Nipah and Ebola. "Understanding this new mechanism opens exciting possibilities for developing antivirals or vaccines that block this remarkable adaptability," he added.

Rethinking How Viral Proteins Work

Dr. Rawlinson said the findings challenge how scientists have traditionally viewed multifunctional viral proteins. "Until now, these proteins were often viewed like trains made up of several carriages, with each carriage (or module) responsible for a specific task," he said.

"According to this view, shorter versions of a protein should simply lose functions as carriages are removed. However, this simple model could not explain why some shorter viral proteins actually gain new abilities. We found that multifunctionality can also arise from the way the 'carriages' interact and fold together to create different overall shapes, as well as forming new abilities such as binding to RNA."

A New Perspective on Viral Adaptability

Associate Professor Moseley said that the ability of the P protein to bind RNA allows it to move between different physical 'phases' inside the cell.

"In doing so, it can access and manipulate many of the cell's own liquid-like compartments that control key processes, such as immune defense and protein production," he said. "By revealing this new mechanism, our study provides a fresh way of thinking about how viruses use their limited genetic material to create proteins that are flexible, adaptable, and able to take control of complex cellular systems."

This study involved Monash University, the University of Melbourne, the Australian Nuclear Science and Technology Organisation (Australian Synchrotron), Peter Doherty Institute for Infection and Immunity, Commonwealth Scientific and Industrial Research Organisation (CSIRO), the Australian Centre for Disease Preparedness (ACDP), and Deakin University.
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Cockroaches are secretly poisoning indoor air | ScienceDaily
Researchers at North Carolina State University have identified a clear connection between the extent of cockroach infestations in homes and the amount of allergens and bacterial toxins known as endotoxins found indoors. The team discovered that when pest control successfully reduced cockroach numbers, both allergen and endotoxin levels dropped sharply. These results indicate that eliminating infestations may significantly improve indoor environmental health by cutting down harmful biological pollutants.


						
Endotoxins are fragments of bacterial cell walls that are released when bacteria die. Because cockroaches consume a wide range of materials, they host a diverse gut microbiome. Previous studies have shown that these insects shed large quantities of endotoxins through their droppings. Although humans and household pets can also produce endotoxins, the researchers found that a major portion of those detected in household dust originated from cockroach feces.

"Endotoxins are important to human health, as inhalation of these components has been shown to provoke allergic responses," said Coby Schal, the Blanton J. Whitmire Distinguished Professor of Entomology at NC State and co-corresponding author of the study. "Past surveys in U.S. homes found endotoxin levels much higher in homes with self-reported evidence of cockroaches; that association is stronger in low-income homes than in single-family homes."

How the Study Was Conducted

The research took place in multi-unit apartment complexes in Raleigh, North Carolina. Scientists measured the scale of cockroach infestations alongside concentrations of allergens and endotoxins in each home. To establish baseline readings, both settled and airborne dust samples were collected before any treatment began.

The findings revealed that infested homes contained high amounts of endotoxins, with female cockroaches producing roughly twice as much as males.

"Female cockroaches eat more than males, so more endotoxins are shed from their fecal matter," explained Madhavi Kakumanu, an NC State research scholar in Schal's lab and co-corresponding author of the paper. She noted that kitchens typically contained more endotoxins than bedrooms, since they provide abundant food sources for cockroaches.




Testing Pest Control's Effectiveness

The infested apartments were split into two categories: untreated homes and those that received professional extermination to remove cockroaches. Researchers also included a control group of residences with no infestation. Dust and insect samples were collected again at three and six months.

Homes that remained untreated consistently showed high levels of both allergens and endotoxins throughout the study. In contrast, most units that underwent extermination were cleared of cockroaches and showed substantial reductions in both allergens and endotoxins.

"When you eliminate cockroaches, you eliminate their allergens. Small decreases in cockroaches don't lower allergen levels because the remaining live cockroaches deposit more allergens," Schal said. "Endotoxins significantly decreased in homes where cockroaches were eliminated. This paper shows that the cockroach is the most important depositor of endotoxin in infested homes."

Kakumanu added, "We also saw that allergens and endotoxins can be airborne."

Next Steps: Exploring Health Effects

Schal noted that future research will look at how cockroach allergens and endotoxins interact in animal models of asthma, such as mice.




"There exists the implication that asthma can be worse due to interactions between allergens and endotoxins," he said. "We want to see if that is the case in mice."

The research was published in The Journal of Allergy and Clinical Immunology: Global. Co-authors include NC State's Richard G. Santangelo, Zachary C. DeVries from the University of Kentucky, and Jeffrey Siegel from the University of Toronto.

Funding was provided by the U.S. Department of Housing and Urban Development Healthy Homes program (NCHHU0053-19, NCHHU0081-24); the Alfred P. Sloan Foundation (2013-5-35 MBE); a Pilot Project from the Center for Human Health and the Environment under P30ES025128 from the National Institute of Environmental Health Sciences; the National Institute of Allergy and Infectious Diseases of the National Institutes of Health (award number 1R21AI187857-01); the Research Capacity Fund (HATCH) (project NC02639) from the U.S. Department of Agriculture National Institute of Food and Agriculture; and the Blanton J. Whitmire Endowment at North Carolina State University.
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Dark matter may be lighting up the heart of the Milky Way | ScienceDaily
New findings suggest that dark matter could once again be the missing piece in one of astronomy's longest-running puzzles: the strange excess of gamma rays glowing from the Milky Way's core. By recreating the galaxy's turbulent early life and the massive collisions that shaped it, scientists discovered that dark matter near the center may be arranged very differently than once believed. This new configuration closely matches the mysterious radiation pattern first seen by NASA's Fermi telescope, restoring dark matter as a strong candidate for explaining the Milky Way's glowing heart.


						
The new study has breathed fresh life into one of astrophysics' most persistent debates: what is causing the powerful gamma-ray glow at the center of our galaxy?

Led by Dr. Moorits Muru, with Dr. Noam Libeskind and Dr. Stefan Gottlober of the Leibniz Institute for Astrophysics Potsdam (AIP), in collaboration with Professor Yehuda Hoffman of the Hebrew University of Jerusalem's Racah Institute of Physics and Professor Joseph Silk of Oxford University, the research appears in Physical Review Letters. Their work uses advanced cosmological simulations to test whether dark matter -- the invisible material thought to make up most of the universe -- can still account for the surplus of high-energy radiation first spotted by NASA's Fermi Gamma-ray Space Telescope.

Revisiting the Galactic Center Excess

For more than a decade, scientists have wrestled with the so-called "Galactic Center Excess," an unexpected surge of gamma rays streaming from the Milky Way's heart. Early on, researchers suspected that dark matter particles migh t be colliding and annihilating each other, creating intense bursts of radiation. However, the observed pattern of gamma rays didn't quite fit the expected shape of dark matter distributions. This discrepancy led many to favor another explanation: ancient, fast-spinning neutron stars known as millisecond pulsars.

To test the possibilities, the team turned to Hestia, a series of high-resolution simulations designed to model galaxies like the Milky Way within realistic cosmic environments. By retracing the galaxy's violent mergers and chaotic beginnings, the researchers found that these ancient events could have significantly altered the shape and density of dark matter in its core.

Their results reveal a far more intricate, nonspherical dark matter structure than earlier models predicted -- one that naturally reproduces the spread of gamma rays without the need to invoke large numbers of pulsars.




The Milky Way's Chaotic Past Leaves a Mark

"The Milky Way's history of collisions and growth leaves clear fingerprints on how dark matter is arranged at its core," the researchers explained. "When we account for that, the gamma-ray signal looks a lot more like something dark matter could explain."

Although the study doesn't end the debate, it reestablishes dark matter as a leading explanation for one of modern astronomy's most intriguing phenomena.

Future observatories such as the Cherenkov Telescope Array, capable of detecting even higher-energy gamma rays, will provide sharper tests of these competing theories. These instruments could confirm whether the glow truly comes from dark matter or whether another cosmic process is responsible.

"This study gives us a fresh way to interpret one of the most intriguing signals in the sky," the team said. "Either we'll confirm that dark matter leaves an observable trace -- or we'll learn something entirely new about the Milky Way itself."
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5,500-year-old site in Jordan reveals a lost civilization's secrets | ScienceDaily
How did early civilizations respond when their worlds fell apart? Archaeologists from the University of Copenhagen believe the 5,000-year-old site of Murayghat in Jordan may reveal some clues. Their extensive excavations suggest that this Early Bronze Age community developed powerful new traditions in the aftermath of cultural collapse.


						
Murayghat rose to prominence after the decline of the Chalcolithic culture (ca. 4500-3500 BCE), an era known for its village settlements, symbolic art, copper tools, and small shrines used for worship. According to researchers, a combination of climate change and social upheaval likely contributed to the collapse of that earlier way of life.

In the wake of this disruption, communities of the Early Bronze Age appear to have reimagined how they expressed faith and identity.

"Instead of the large domestic settlements with smaller shrines established during the Chalcolithic, our excavations at Early Bronze Age Murayghat show clusters of dolmens (stone burial monuments), standing stones, and large megalithic structures that point to ritual gatherings and communal burials rather than living quarters," explains project leader and archaeologist Susanne Kerner of the University of Copenhagen.

Symbols of Identity and Territory

Archaeologists have documented more than 95 dolmen structures at Murayghat. The hilltop area at the center of the site also includes stone enclosures and carved rock features that appear to have had ceremonial purposes.

These striking monuments may have served as territorial markers or social symbols during a time when no central authority held power. Kerner notes, "Murayghat gives us, we believe, fascinating new insights into how early societies coped with disruption by building monuments, redefining social roles, and creating new forms of community."

Rituals, Feasts, and Community Gathering




Excavations have uncovered a variety of artifacts that further support the idea of ritual activity at the site. Researchers found Early Bronze Age pottery, large communal bowls, grinding stones, flint tools, animal horn cores, and a few copper objects -- all items that suggest ceremonial use and possible feasting events.

The layout and visibility of Murayghat also indicate that it may have served as a regional meeting place where different groups came together for social or spiritual gatherings.

Kerner recently detailed these findings in her publication Dolmens, standing stones and ritual in Murayghat, featured in the journal Levant. Her team's work is helping reveal how ancient societies transformed crisis into creativity -- building enduring symbols of identity and community that still stand amid the Jordanian hills today.
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Birds, not wind, brought life to Iceland's youngest island | ScienceDaily
When the volcanic island of Surtsey emerged from the North Atlantic Ocean in 1963, it presented scientists with a rare natural experiment: a chance to watch life begin on untouched land. For many years, ecologists assumed that plants reached remote islands mainly through special traits that allowed long-distance travel, such as fruits that attract birds to eat and later disperse their seeds. Species with these traits were thought to hold a clear advantage in colonizing new and isolated environments.


						
A recent study in Ecology Letters has upended this long-accepted theory. Researchers from Iceland, Hungary, and Spain discovered that most of the 78 vascular plant species found on Surtsey since 1965 lack any of the typical features linked to long-distance seed dispersal. Instead, the main agents of colonization appear to be gulls, geese, and shorebirds, which carried seeds in their digestive systems or droppings. Through their movements, these birds transported a surprising diversity of plants to the island, helping form the base of its young and growing ecosystem.

Birds as Unexpected Architects of Life

"Birds turned out to be the true pioneers of Surtsey -- carrying seeds of plants that, according to conventional theories, shouldn't be able to get there," explains Dr. Pawel Wasowicz of the Natural Science Institute of Iceland, one of the study's authors. "These results overturn traditional assumptions about plant colonisation and show that to understand how life spreads and responds to environmental change, we must look at the interactions between plants and animals. Life does not move in isolation -- it follows life."

Dr. Andy Green of the Estacion Biologica de Donana (CSIC, Spain), who co-led the research, notes that the findings have wide-reaching implications for ecology and conservation. "Animals -- especially birds -- are key drivers of plant dispersal and colonization. As migration routes shift under a warming climate, birds will play a vital role in helping plants move and adapt to new environments."

A Living Laboratory for Evolution and Ecology

The research highlights Surtsey's extraordinary value as a living laboratory where scientists can directly observe the earliest stages of ecosystem development and adaptation. The island continues to provide insight into how life establishes itself, evolves, and reacts to a changing world. The authors suggest that future ecological models should place greater emphasis on real biological interactions, not just the physical traits of seeds or the classifications of plant species.

"Long-term research like that carried out on Surtsey is invaluable for biology," says Dr. Wasowicz. "It allows us to witness ecological processes that would otherwise remain invisible -- how life colonizes, evolves, and adapts. Such work is essential for understanding the future of ecosystems in a rapidly changing world."
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Tiny molecules could stop glaucoma before it blinds | ScienceDaily
A research team at the University of Missouri has made a discovery that could transform how glaucoma is detected and treated. Glaucoma, a major cause of irreversible blindness in older adults, often goes undiagnosed until significant vision loss has already occurred. Scientists are now closer to identifying a biomarker that may allow doctors to detect the disease much earlier and develop new ways to protect the eye.


						
Glaucoma occurs when retinal ganglion cells (RGCs) and their axons become damaged. These delicate nerve cells, located at the back of the eye, carry visual information to the brain. Once they deteriorate, vision loss begins. Current therapies mainly reduce pressure inside the eye, but none effectively protect RGCs from harm. This gap in treatment highlights the urgent need for neuroprotective strategies that can preserve these critical nerve cells.

Searching for Biomarkers and Protective Treatments

Pawan Singh, a researcher at Mizzou's School of Medicine, is dedicated to finding both biomarkers that reveal glaucoma early and therapies that safeguard the optic nerve. His team recently discovered that glaucoma patients have lower levels of two naturally occurring molecules, agmatine and thiamine, in the clear fluid at the front of the eye compared with individuals without the disease. These small molecules, known as metabolites, may serve as early indicators that can be detected through testing.

"In several cases, people do not find out they have glaucoma until they are older and their eye pressure is elevated," Singh explained. "Our long-term goal is to see if doctors could one day do a simple blood test to check for these biomarkers. If they can, hopefully they will be able to catch the disease much earlier, before vision loss occurs, so patients can receive treatment sooner."

Promising Clues for Future Treatments

Beyond diagnosis, the discovery offers hope for new therapies. Singh's pre-clinical research suggests that agmatine and thiamine may help protect RGCs and maintain visual function, offering neuroprotective potential. These molecules could eventually be developed into treatments, possibly in the form of eye drops or supplements, that slow or prevent vision loss from glaucoma.

"Mizzou's impressive research infrastructure and our collaborative team help make this research possible," Singh said. "While more work needs to be done, the eye doctors I have spoken to here at Mizzou are very excited about this research, so I am proud and hopeful for the future."

The findings were published in Investigative Ophthalmology and Visual Science under the title "Metabolomic profiling of aqueous humor from glaucoma patients identifies metabolites with anti-inflammatory and neuroprotective potential in mice."
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Scientists uncover the secret triggers of 'impossible' earthquakes | ScienceDaily
Earthquakes in places like Utah (USA), Soultz-sous-Forets (France), and Groningen (the Netherlands) seem puzzling to scientists because, according to geological theory, they shouldn't be possible. In these regions, the shallow layers of the Earth's crust are thought to behave in a way that strengthens faults when they begin to move. Textbooks suggest that this strengthening effect should prevent earthquakes from happening at all. Yet, tremors still occur in these supposedly stable zones. Researchers from Utrecht University set out to understand why. Their findings, recently published in Nature Communications, reveal that faults which have remained inactive for millions of years can accumulate extra stress over time. Eventually, that built-up pressure may be released in a single event. This insight is crucial for identifying safer areas for technologies such as geothermal energy extraction and underground energy storage.


						
"Faults can be found almost everywhere. Faults in the shallow subsurface are usually stable, so we do not expect shock movements to occur along them," explains Dr. Ylona van Dinther, who led the study. Yet, surprisingly, seismic activity does take place within the first few kilometers beneath the surface -- precisely where the ground is considered most stable. These shallow earthquakes are often linked to human activities such as drilling, extraction, or fluid injection. The question, then, is why faults that normally grow stronger when they move can suddenly weaken and slip, releasing energy as an earthquake.

Inactive faults and slow healing

Many human-induced earthquakes occur along ancient, inactive faults that have not shifted for millions of years. Although these faults remain still, the surfaces where the rocks meet slowly "heal" over time, becoming stronger. This gradual strengthening creates additional resistance. When that resistance is finally overcome, it can cause an abrupt acceleration along the fault. That acceleration produces an earthquake, even in regions that geological models label as stable.

Because areas like these have no long-term record of seismic activity, local communities are often unprepared. Buildings and infrastructure are not designed to handle the shaking. "Furthermore, these earthquakes take place at a depth where human activities occur, in other words, no more than several kilometres deep. That is considerably less deep than the majority of natural earthquakes." This shallowness means that such quakes can cause more noticeable and potentially damaging ground movement.

One-time events that stabilize over time

Interestingly, the Utrecht team found that these earthquakes are one-off events. Once the accumulated stress is released, the fault settles into a new, more stable state. "As a result, there is no more earthquake activity at that spot," says Van Dinther. "This means that, although the subsurface in such areas will not settle immediately after human operations stop, the strength of the earthquakes -- including the maximum expected magnitude -- will gradually decrease." When a fault strengthens as it moves, its broken sections can slide more easily past one another afterward, acting as natural barriers that prevent larger earthquakes from forming. This means the overall risk can be revised downward, since the potential for stronger quakes diminishes once the fault has slipped.

Implications for sustainable subsurface use

The research has significant consequences for how we use and manage the Earth's subsurface. It shows that even in regions considered geologically stable, earthquakes can occur under certain conditions -- but only once per fault. After the initial event, the area tends to become more secure. Understanding how faults behave, how they "heal," and what causes them to accelerate or slow down is essential for minimizing seismic risks associated with geothermal energy, carbon storage, and similar technologies. With new computational models, Utrecht University researchers are already working to refine these predictions and improve how one-time earthquake risks are communicated.
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Breakthrough links magnetism and electricity for faster tech | ScienceDaily
Engineers at the University of Delaware have uncovered a new way to connect magnetic and electric forces in computing, a finding that could pave the way for computers that run dramatically faster while consuming far less energy.


						
Tiny Magnetic Waves Generate Electric Signals

In a study published in Proceedings of the National Academy of Sciences, researchers from the university's Center for Hybrid, Active and Responsive Materials (CHARM), a National Science Foundation-funded Materials Research Science and Engineering Center, report that magnons -- tiny magnetic waves that move through solid materials -- are capable of generating measurable electric signals.

This discovery suggests that future computer chips could merge magnetic and electric systems directly, removing the need for the constant energy exchange that limits the performance of today's devices.

How Magnons Transmit Information

Traditional electronics rely on the flow of charged electrons, which lose energy as heat when moving through circuits. In contrast, magnons carry information through the synchronized "spin" of electrons, creating wave-like patterns across a material. According to theoretical models developed by the UD team, when these magnetic waves travel through antiferromagnetic materials, they can induce electric polarization, effectively creating a measurable voltage.

Toward Ultrafast, Energy-Efficient Computing

Antiferromagnetic magnons can move at terahertz frequencies -- around a thousand times faster than magnetic waves in conventional materials. This exceptional speed points to a promising path for ultrafast, low-power computing. The researchers are now working to verify their theoretical predictions through experiments and to investigate how magnons interact with light, which could lead to even more efficient ways of controlling them.




Advancing Quantum Material Research

This work contributes to CHARM's larger goal of developing hybrid quantum materials for cutting-edge technologies. The center's researchers study how different types of materials -- such as magnetic, electronic, and quantum systems -- can be combined and controlled to create next-generation technologies. CHARM's goal is to design smart materials that respond to their environments and enable breakthroughs in computing, energy, and communication.

The study's co-authors are Federico Garcia-Gaitan, Yafei Ren, M. Benjamin Jungfleisch, John Q. Xiao, Branislav K. Nikolic, Joshua Zide, and Garnett W. Bryant (NIST/University of Maryland). Funding was provided by the National Science Foundation under award DMR-2011824
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Even climate fixes might not save coffee, chocolate, and wine, scientists warn | ScienceDaily

The research team focused on a proposed geoengineering technique known as Stratospheric Aerosol Injection (SAI). This experimental concept aims to cool the planet by releasing reflective particles into the upper atmosphere, mimicking the temporary cooling that occurs after large volcanic eruptions. The scientists evaluated whether SAI could help stabilize conditions for grape, coffee, and cacao cultivation across major growing areas in western Europe, South America, and West Africa.

Climate Simulations Reveal Limited Benefits

To test this idea, researchers modeled climate conditions from 2036 to 2045 across 18 important crop-producing regions. They assessed how SAI might affect temperature, rainfall, humidity, and disease risk to determine future crop suitability. While SAI successfully reduced surface temperatures, it did not consistently preserve the favorable conditions required for healthy yields. Only six of the 18 regions studied showed any significant improvement compared to a future scenario without SAI.

Unpredictable rainfall and shifting humidity levels proved to be the biggest obstacles to SAI's success. Although the intervention could cool the planet, it was far less effective at moderating moisture levels or preventing extreme weather events such as flooding. As a result, crop yields and farm income projections remained unstable even under SAI conditions.

"Reducing temperature with SAI alone isn't enough," explained co-author Dr. Ariel Morrison. "For instance, cacao species, while more tolerant of hot temperatures than coffee and grapes, are highly susceptible to pests and diseases caused by a combination of high temperatures, rainfall, and humidity. Natural climate variability also cannot be ignored -- it leads to a wide range of outcomes under the same SAI scenario that could affect the livelihoods of farmers growing cacao, coffee, and grapes."

Building Long-Term Agricultural Resilience

Dr. Morrison added that while SAI could provide short-term relief from heat stress in certain regions, it cannot be relied upon as a long-term fix. "SAI climate intervention may offer temporary relief from rising temperatures in some regions, but it is not a guaranteed fix for the challenges facing luxury crop farming. Adaptation strategies tailored to local conditions, investment in resilient agricultural practices, and global cooperation are essential to saving these crops and the communities that depend on them," she said.

The findings highlight an important message: technological fixes alone cannot secure the future of coffee, cacao, and wine grapes. Safeguarding these crops will require both innovation and global commitment to sustainable adaptation.
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Scientists shocked to find E. coli spreads as fast as the swine flu | ScienceDaily

For the first time, researchers from the Wellcome Sanger Institute, the University of Oslo, the University of Helsinki, Aalto University in Finland, and their collaborators have been able to estimate how efficiently one person can pass gut bacteria to others. This kind of calculation, which measures transmission rates, has previously been possible mainly for viruses.

Tracking Dangerous Strains Across Populations

The study, published today (November 4) in Nature Communications, examined three key E. coli strains circulating in the UK and Norway. Two of these strains are resistant to several common classes of antibiotics. They are also the most frequent causes of urinary tract and bloodstream infections in both countries. The researchers suggest that better monitoring of these strains could guide public health responses and help prevent outbreaks of infections that are difficult to treat.

In the long term, gaining insight into the genetic factors that help E. coli spread could lead to more targeted therapies and reduce reliance on broad-spectrum antibiotics. The approach developed in this study could also be adapted to investigate other bacterial pathogens and improve strategies for managing invasive infections.

E. coli is one of the leading causes of infections around the world.1 While most strains are harmless and normally inhabit the gut, the bacteria can enter the body through direct contact such as kissing or indirect means like shared surfaces, food, or living spaces. When E. coli moves into areas such as the urinary tract, it can cause serious illness, including sepsis, especially in people with weakened immune systems.

Antibiotic resistance has made these infections even more concerning. In the UK, more than 40 percent of E. coli bloodstream infections are now resistant to a key antibiotic,2 reflecting a global trend of rising resistance levels.




Applying Viral-Style Transmission Metrics to Bacteria

Scientists often describe how infectious a pathogen is using the basic reproduction number, known as R0. This number estimates how many new cases a single infected person might cause. It is typically applied to viruses and helps predict whether an outbreak will expand or decline. Until now, researchers have been unable to assign an R0 value to bacteria that normally colonize the gut, since they often live in the body without triggering illness.

To overcome this, the team combined data from the UK Baby Biome Study with genomic information from E. coli bloodstream infection surveillance programs in the UK and Norway, previously compiled by the Wellcome Sanger Institute.

Using a software platform called ELFI3 (Engine for Likelihood-Free Inference), the researchers built a new model capable of estimating R0 for the three major E. coli strains studied.

Their results showed that one particular strain, known as ST131-A, can spread between people as rapidly as some viruses that have caused global outbreaks, including the swine flu (H1N1). This is particularly striking because E. coli is not spread through airborne droplets like flu viruses are.

The two other strains studied, ST131-C1 and ST131-C2, are resistant to multiple antibiotic classes but spread much more slowly among healthy individuals. However, in hospitals and other healthcare environments, where patients are more vulnerable and contact is frequent, these resistant strains could move through populations much faster.




Understanding R0 for Bacteria

Assigning an R0 value to bacteria opens the door to a clearer understanding of how bacterial infections spread. It also helps identify which strains pose the greatest threat and could inform public health strategies to better protect people with compromised immune systems.

Fanni Ojala, M.Sc., co-first author at Aalto University in Finland, explained: "By having a large amount of systematically collected data, it was possible to build a simulation model to predict R0 for E. coli. To our knowledge, this was not just a first for E. coli, but a first for any bacteria that live in our gut microbiome. Now that we have this model, it could be possible to apply it to other bacterial strains in the future, allowing us to understand, track, and hopefully prevent the spread of antibiotic-resistant infections."

Dr. Trevor Lawley, Group Leader at the Wellcome Sanger Institute and co-lead of the UK Baby Biome Study, who was not involved in this research, noted: "E. coli is one of the first bacteria that can be found in a baby's gut, and in order to understand how our bacteria shape our health, we need to know where we start -- which is why the UK Baby Biome study is so important. It is great to see that our UK Baby Biome study data are being used by others to uncover new insights and methods that will hopefully benefit us all."

A New Lens on Bacterial Genetics

Professor Jukka Corander, senior author at the Wellcome Sanger Institute and the University of Oslo, added: "Having the R0 for E. coli allows us to see the spread of bacteria through the population in much clearer detail, and compare this to other infections. Now that we can see how rapidly some of these bacterial strains spread, it is necessary to understand their genetic drivers. Understanding the genetics of specific strains could lead to new ways to diagnose and treat these in healthcare settings, which is especially important for bacteria that are already resistant to multiple types of antibiotics."

The success of this study relied on extensive genomic data from the UK and Norway, all sequenced at the Wellcome Sanger Institute. This large-scale data made it possible to identify transmission patterns in detail. The datasets originated from earlier studies published in The Lancet Microbe,4,5 which laid the foundation for the modeling breakthrough achieved in this new research.

Notes
    	Antimicrobial Resistance Collaborators. (2022) 'Global burden of bacterial antimicrobial resistance in 2019: a systematic analysis.' The Lancet. DOI: 1016/S0140-6736(21)02724-0
    	UK Health Security Agency. New data shows 148 severe antibiotic-resistant infections a day in 2021. Available at: https://www.gov.uk/government/news/new-data-shows-148-severe-antibiotic-resistant-infections-a-day-in-2021#:~:text=Over%20two-fifths%20of%20E,as%20cefiderocol%20to%20identify%20resistance
    	ELFI can be found: https://www.elfi.ai/
    	R. A. Gladstone, et al. (2021) ' Emergence and dissemination of antimicrobial resistance in Escherichia coli causing bloodstream infections in Norway in 2002-17: a nationwide, longitudinal, microbial population genomic study' Lancet Microbe. DOI: 10.1016/S2666-5247(21)00031-8.
    	A. K. Pontinen, et al. (2024) 'Modulation of multidrug-resistant clone success in Escherichia coli populations: a longitudinal, multi-country, genomic and antibiotic usage cohort study' Lancet Microbe. DOI: 10.1016/S2666-5247(23)00292-6.
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2.7-million-year-old tools reveal humanity's first great innovation | ScienceDaily
For nearly 300,000 years, early humans shaped stone tools with precision, even as they faced constant wildfires, severe droughts, and dramatic shifts in their environment. A new study published in Nature Communications reveals astonishing evidence of this long-lived technological tradition in Kenya's Turkana Basin.


						
At the Namorotukunan Site, an international team of researchers uncovered one of the earliest and most enduring records of Oldowan stone toolmaking, dating between roughly 2.75 and 2.44 million years ago. These ancient implements -- essentially the first multi-purpose "Swiss Army knives" made by hominins -- show that our ancestors not only adapted to extreme change but prospered during one of Earth's most unstable eras.

"This site reveals an extraordinary story of cultural continuity," said lead author David R. Braun, a professor of anthropology at the George Washington University. He is also affiliated with the Max Planck Institute. "What we're seeing isn't a one-off innovation -- it's a long-standing technological tradition."

According to Susana Carvalho, director of science at Gorongosa National Park in Mozambique and senior author of the study, "Our findings suggest that tool use may have been a more generalized adaptation among our primate ancestors."

"Namorotukunan offers a rare lens on a changing world long gone -- rivers on the move, fires tearing through, aridity closing in -- and the tools, unwavering. For ~300,000 years, the same craft endures -- perhaps revealing the roots of one of our oldest habits: using technology to steady ourselves against change," said Dan V. Palcu Rolier, corresponding author and a senior scientist at GeoEcoMar, Utrecht University and the University of Sao Paulo.

Key Findings

Mastering Technology Across Millennia: Early hominins crafted sharp-edged stone tools with impressive precision and consistency. Their enduring design shows that knowledge and technique were passed down for countless generations, forming a legacy of skill and innovation.




Modern Science Meets Ancient Stone: Using volcanic ash dating, magnetic patterns preserved in ancient sediments, chemical analyses of rock, and microscopic plant traces, the researchers reconstructed an environmental timeline that connects early toolmaking to major climatic transformations.

Adapting Through Environmental Upheaval: These early toolmakers lived through periods of intense climate instability. Their ability to create versatile tools opened new dietary possibilities, including access to meat, turning environmental stress into an evolutionary advantage.

What The Experts Say

On the ground, the craft is remarkably consistent: "These finds show that by about 2.75 million years ago, hominins were already good at making sharp stone tools, hinting that the start of the Oldowan technology is older than we thought," said Niguss Baraki at the George Washington University.

The butchery signal is clear as well:"At Namorotukunan, cutmarks link stone tools to meat eating, revealing a broadened diet that endured across changing landscapes," said Frances Forrest at Fairfield University.

"The plant fossil record tells an incredible story: The landscape shifted from lush wetlands to dry, fire-swept grasslands and semideserts," said Rahab N. Kinyanjui at the National Museums of Kenya / Max Planck Institute. "As vegetation shifted, the toolmaking remained steady. This is resilience."

The paper, "Early Oldowan technology thrived during Pliocene environmental change in the Turkana Basin, Kenya," was published today (November 4) in Nature Communications.

This research was led by an international team of archaeologists, geologists, and paleoanthropologists from institutions in Kenya, Ethiopia, the United States, Brazil, Germany, India, the Netherlands, Portugal, Romania, Spain, South Africa and the United Kingdom. Fieldwork was carried out under the guidance of the National Museums of Kenya and with the support of the Daasanach and Ileret communities.

This research was carried out with permission from the National Museums of Kenya and Kenya's Ministry of Education, Science, and Technology, and in partnership with the Koobi Fora Field School. Funding was provided by the U.S. National Science Foundation the Leakey Foundation, the Palaeontological Scientific Trust, the Dutch Research Council, the Fundacao de Amparo a Pesquisa do Estado de Sao Paulo, the American Museum of Natural History, and the Romanian National Authority for Scientific Research.
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This new drug candidate might finally outsmart tuberculosis | ScienceDaily
Scientists have created a promising new compound that could mark a major step forward in the global effort to control tuberculosis, the world's deadliest infectious disease.


						
A new study in Nature highlights the potential of this compound, called CMX410, which targets a key enzyme in Mycobacterium tuberculosis, the bacterium that causes tuberculosis. The compound has shown success even against drug-resistant strains, a growing global problem that makes treatment more difficult and less effective.

The research was led by James Sacchettini, Ph.D., the Rodger J. Wolfe-Welch Foundation Chair in Science and professor at Texas A&M University, along with Case McNamara, Ph.D., senior director of infectious disease at the Calibr-Skaggs Institute for Innovative Medicines, a division of Scripps Research that develops next-generation therapies.

This discovery emerged from collaborations within the TB Drug Accelerator program, a Gates Foundation-funded initiative that brings together researchers to advance the most promising tuberculosis treatments.

"A lot of people think of tuberculosis as a disease of the past," Sacchettini said. "But in reality, it remains a major public health issue requiring significant attention, collaboration and innovation to overcome."

A new approach to an old enemy

The newly identified compound from AgriLife Research and Calibr-Skaggs works by shutting down a vital enzyme, polyketide synthase 13 (Pks13), which the bacterium needs to build its protective cell wall. Without this structure, M. tuberculosis cannot survive or infect the body.




Scientists have long known that Pks13 is an important target for TB drugs, but developing a safe and effective inhibitor has proven difficult. CMX410 succeeds where earlier attempts fell short. Its design makes it extremely specific to its target, resulting in fewer unwanted effects. The compound forms an irreversible bond with a critical site on Pks13, which prevents resistance from developing and keeps the drug focused on its intended target.

To achieve this, researchers used a technique known as click chemistry -- a method that links molecules together like puzzle pieces. The approach was pioneered by co-author Barry Sharpless, Ph.D., W.M. Keck Professor of Chemistry at Scripps Research and a two-time Nobel Laureate. His work has opened the door to vast libraries of chemical compounds that can be rapidly tested and refined.

"This technique represents a new tool for drug design," said McNamara. "We expect to see its uses expand in the coming years to help address public health concerns with a critical need, including tuberculosis."

Promising early results

The team began by screening a collection of compounds from the Sharpless lab to find those capable of slowing M. tuberculosis growth. After months of optimization, led by co-first authors Baiyuan Yang, Ph.D., and Paridhi Sukheja, Ph.D., CMX410 emerged as the most effective and balanced candidate.

Yang's team tested more than 300 variations to fine-tune the compound's power, safety, and selectivity. The final version was tested against 66 different TB strains, including multidrug-resistant samples taken from patients, and proved effective in nearly all cases.




"Identifying this novel target was an exciting moment," said Sukheja, who led many early studies showing CMX410 could target a previously unexplored gene. "It opened up a completely new path forward, especially against strains that have learned to evade existing treatments."

The researchers also found that CMX410 can be used safely alongside existing TB drugs, a crucial advantage since treatment typically involves multiple medications taken for several months. In animal testing, no negative side effects were observed even at the highest doses. Because of its precision, the compound is unlikely to disturb healthy bacteria or cause gut imbalance -- an issue often linked to traditional antibiotics.

Moving closer to better therapies

The addition of a specialized chemical group that allows CMX410 to permanently attach to its target makes it one of the most selective compounds of its kind. Although more studies are needed before it can be tested in humans, early findings suggest strong potential for future TB treatment.

"These early results are very encouraging," said Inna Krieger, Ph.D., senior research scientist in Sacchettini's lab and co-first author of the paper. "Cell wall-targeting antibiotics have long been a cornerstone of tuberculosis treatment. However, after decades of widespread use, their effectiveness is waning due to the rise of drug-resistant strains.

"We are working to discover new drugs that disrupt essential biological processes and identify optimal combinations with existing drugs to enable shorter, safer and more effective treatment regimens. Through these efforts, we hope to help move the world closer to a future free from tuberculosis."
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Breakthrough brain discovery reveals a natural way to relieve pain | ScienceDaily
    	Scientists have discovered that the human brain has its own built-in pain map, activating different regions when easing pain in the face, arms, or legs.
    	Placebo pain relief only works in the exact area where the brain expects it to happen.
    	Understanding this system could lead to safer, more precise treatments that target pain exactly where it occurs.

Mapping the Brain's Hidden System for Pain

Researchers at the University of Sydney have revealed a brainstem network that manages pain differently depending on where it occurs in the body. Using placebo pain relief, they discovered a map-like system that fine-tunes pain control for specific regions, such as the face, arms, or legs. The findings could lead to safer and more precise pain therapies that avoid the risks of opioid-based treatments.

The brainstem functions as the main communication pathway between the brain and spinal cord, directing signals that control thought, sensation, and survival responses. It also produces most of the brain's vital neurochemicals, making it a central hub for regulating both physical and emotional states.

Published in Science, the study used 7-Tesla functional magnetic resonance imaging (fMRI) (one of the most advanced brain scanners available, with only two in Australia) to identify how two major regions of the brainstem coordinate pain relief through placebo responses.

Dr. Lewis Crawford, lead author and research fellow at the School of Medical Sciences and the Brain and Mind Centre, explained, "This is the first time we've seen such a precise and detailed pain map in the human brainstem, showing us that it tailors pain relief to the specific part of the body that's experiencing it."

This breakthrough builds on decades of research led by co-author Professor Kevin Keay, Deputy Head of the School of Medical Sciences, who has long studied the brain's role in pain regulation.




How the Placebo Effect Reveals the Brain's Pain Control

To explore how the brain organizes pain relief, researchers tested 93 healthy volunteers by applying heat to different parts of their bodies. A placebo cream was used on some areas, but scientists secretly lowered the temperature to convince participants that the cream was reducing pain.

Each participant's heat level was personalized to reach a moderate level of discomfort, based on a scale from 0 (no pain) to 100 (worst pain imaginable), typically between 40 and 50 degrees Celsius.

When the same heat stimulus was later reapplied, participants continued to feel less pain in the areas where the placebo cream had been used, even though the temperature was no longer reduced. About 61 percent reported this effect, a strong indication of genuine placebo-driven pain relief.

Dr. Crawford noted, "We found that upper parts of the brainstem were more active when relieving facial pain, while lower regions were engaged for arm or leg pain."

Pinpointing the Brain's Pain-Relief Centers

Two major brainstem regions, the periaqueductal grey (PAG) and the rostral ventromedial medulla (RVM), were identified as central to this system. Each showed distinct patterns of activity depending on where the pain occurred. Upper sections of the PAG and RVM responded to facial pain, while lower sections activated for pain in the limbs.




According to Dr. Crawford, "The brain's natural pain relief system is more nuanced than we thought. Essentially, it has a built-in system to control pain in specific areas. It's not just turning pain off everywhere; but working in a highly coordinated, anatomically precise system."

A Blueprint for Targeted Pain Therapies

Understanding which brainstem areas are linked to different parts of the body may open new avenues for developing non-invasive therapies that reduce pain without widespread side effects.

"We now have a blueprint for how the brain controls pain in a spatially organized way," said Professor Luke Henderson, senior author and Professor in the School of Medical Sciences and the Brain and Mind Centre. "This could help us design more effective and personalized treatments, especially for people with chronic pain in a specific area of their body."

The study also challenges long-held assumptions about how placebo pain relief works. Instead of relying on the brain's opioid system, experts say a different part of the brainstem -- the lateral PAG -- is not only responsible but works without using opioids and could instead be linked to cannabinoid activity.

"Opioid-based pain relief typically activates central areas of the brain and can affect the whole body, whereas the cannabinoid circuit that we identified appears to operate in more targeted regions of the brainstem," said Dr. Crawford. "This supports the idea that cannabinoids may play a role in localized, non-opioid pain control."

"Knowing exactly where pain relief is happening in the brain means we can target that area or assess whether a drug is working in the right place," said Dr. Crawford. "This could lead to more precise treatments for chronic pain that don't rely on opioids and work exactly where the brain expects pain relief to occur -- a huge step forward for pain management."
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Plastic-eating bacteria discovered in the ocean | ScienceDaily
Far beneath the ocean's surface, researchers have found bacteria that can digest plastic, using specialized enzymes that evolved alongside humanity's synthetic debris.


						
A large-scale global study by scientists at KAUST (King Abdullah University of Science and Technology) revealed that these marine microbes are widespread and genetically prepared to consume polyethylene terephthalate (PET) -- the tough plastic used in everyday items like drink bottles and fabrics.

Their remarkable ability stems from a distinct structural feature on a plastic-degrading enzyme called PETase. This feature, known as the M5 motif, acts as a molecular signature that signals when an enzyme can truly break down PET.

"The M5 motif acts like a fingerprint that tells us when a PETase is likely to be functional, able to break down PET plastic," explains Carlos Duarte, a marine ecologist and co-leader of the study. "Its discovery helps us understand how these enzymes evolved from other hydrocarbon-degrading enzymes," he says. "In the ocean, where carbon is scarce, microbes seem to have fine-tuned these enzymes to make use of this new, human-made carbon source: plastic."

How Nature's Recyclers Evolved

For decades, scientists believed PET was almost impossible to degrade naturally. That belief began to shift in 2016, when a bacterium discovered in a Japanese recycling plant was found to survive by consuming plastic waste. It had developed a PETase enzyme capable of dismantling plastic polymers into their building blocks.

Yet it remained unclear whether oceanic microbes had developed similar enzymes independently.




Using a combination of artificial intelligence modeling, genetic screening, and laboratory testing, Duarte and his team confirmed that the M5 motif distinguishes true PET-degrading enzymes from inactive look-alikes. In experiments, marine bacteria carrying the complete M5 motif efficiently broke down PET samples. Genetic activity maps showed that M5-PETase genes are highly active throughout the oceans, especially in areas heavily polluted with plastic.

Global Spread of Plastic-Eating Microbes

To understand how widespread these enzymes are, the researchers examined more than 400 ocean samples collected from across the globe. Functional PETases containing the M5 motif appeared in nearly 80 percent of the tested waters, ranging from surface gyres filled with floating debris to nutrient-poor depths nearly two kilometers below.

In the deep sea, this ability may give microbes an important edge. The ability to snack on synthetic carbon may confer a crucial survival advantage, noted Intikhab Alam, a senior bioinformatics researcher and co-leader of the study.

The discovery highlights a growing evolutionary response: microorganisms are adapting to human pollution on a planetary scale.

Although this adaptation reveals nature's resilience, Duarte cautions against optimism. "By the time plastics reach the deep sea, the risks to marine life and human consumers have already been inflicted," he warns. The microbial breakdown process is far too slow to offset the massive flow of plastic waste entering the oceans each year.

Turning Discovery Into Real-World Solutions

On land, however, the findings could accelerate progress toward sustainable recycling. "The range of PET-degrading enzymes spontaneously evolved in the deep sea provides models to be optimized in the lab for use in efficiently degrading plastics in treatment plants and, eventually, at home," says Duarte.

The identification of the M5 motif offers a roadmap for engineering faster, more effective enzymes. It reveals the structural traits that work under real environmental conditions rather than just in test tubes. If scientists can replicate and enhance these natural mechanisms, humanity's battle against plastic pollution may find powerful new allies in one of the planet's most unexpected places: the deep ocean.
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Physicists uncover hidden "doorways" that let electrons escape | ScienceDaily
Imagine a frog inside a box with an opening partway up one side. Whether it can escape depends on how much energy it has: if it can jump high enough, it could, in theory, reach the opening. But success requires more than just a high jump -- it also needs to pass through that opening.


						
Electrons inside solid materials behave in a surprisingly similar way. When they gain extra energy (for instance, when the material is struck by other electrons), they can sometimes break free from the solid. This process has been known for decades and forms the basis of many technologies. However, until recently, scientists had been unable to calculate it with precision. Researchers from several groups at TU Wien have now found the solution. Just as the frog must find the right opening, an electron also needs to locate a specific "exit," known as a "doorway state."

A Simple Setup, Unexpected Results

"Solids from which relatively slow electrons emerge play a key role in physics. From the energies of these electrons, we can extract valuable information about the material," explains Anna Niggas from the Institute of Applied Physics at TU Wien, the study's first author.

Inside any material, electrons can exist with a range of energies. As long as they stay below a certain energy limit, they remain trapped. When the material is supplied with extra energy, some electrons can surpass this boundary.

"One might assume that all these electrons, once they have enough energy, simply leave the material," says Prof. Richard Wilhelm, head of the Atomic and Plasma Physics group at TU Wien. "If that were true, things would be simple: we would just look at the electrons' energies inside the material and directly infer which electrons should appear outside. But, as it turns out, that's not what happens."

Theoretical models and experimental findings often failed to match. This mismatch was especially puzzling because "different materials -- such as graphene structures with different amounts of layers -- can have very similar electron energy levels, yet show completely different behaviors in the emitted electrons," says Anna Niggas.




No Exit Without a Doorway

The key discovery is that energy alone cannot determine whether an electron escapes. There are quantum states above the energy threshold that still fail to lead out of the material, a fact missing from earlier models. "From an energetic point of view, the electron is no longer bound to the solid. It has the energy of a free electron, yet it still remains spatially located where the solid is," says Richard Wilhelm. The electron behaves like the frog that jumps high enough but fails to find the exit.

"The electrons must occupy very specific states -- so-called doorway states," explains Prof. Florian Libisch from the Institute for Theoretical Physics. "These states couple strongly to those that actually lead out of the solid. Not every state with sufficient energy is such a doorway state -- only those that represent an 'open door' to the outside."

"For the first time, we've shown that the shape of the electron spectrum depends not only on the material itself, but crucially on whether and where such resonant doorway states exist," says Anna Niggas. Interestingly, some of these states appear only when more than five layers of a material are stacked. This insight offers new opportunities for precisely designing and applying layered materials in both research and advanced technologies.
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New evidence suggests Einstein's cosmic constant may be wrong | ScienceDaily
Dark energy, the mysterious force thought to drive the universe's accelerating expansion, remains one of the deepest puzzles in modern physics. For years, the leading explanation has been that this energy is constant -- an unchanging property of empty space responsible for cosmic acceleration. But recent evidence has scientists rethinking that assumption.


						
Last year, results from the Dark Energy Survey (DES) and the Dark Energy Spectroscopic Instrument (DESI) caught the attention of cosmologists by suggesting that dark energy might not be fixed after all. "This would be our first indication that dark energy is not the cosmological constant introduced by Einstein over 100 years ago but a new, dynamical phenomenon," explained Josh Frieman, Professor Emeritus of Astronomy and Astrophysics.

New Analysis Points to an Evolving Force

In a study published in Physical Review D in September, Frieman and Anowar Shajib, a NASA Hubble Fellowship Program Einstein Fellow in Astronomy and Astrophysics, analyzed a broad range of existing cosmological data. Their findings indicate that dynamic, time-varying models of dark energy provide a better fit to current observations than the long-standing cosmological constant model.

Shajib specializes in observational cosmology and galaxy evolution, applying strong gravitational lensing to measure the Hubble constant and narrow down dark energy parameters. Frieman's work also centers on observational cosmology, making use of massive sky surveys like the Sloan Digital Sky Survey (SDSS) and the DES to study the universe's origin, structure, and fate while probing the mysterious force driving its accelerated expansion.

The University of Chicago spoke with Shajib and Frieman about their findings, what these new models could mean for our understanding of cosmic evolution, and how future observations might reveal whether dark energy truly changes over time.

Why is dark energy significant in the study of the universe?




Frieman: We now know precisely how much dark energy there is in the universe, but we have no physical understanding of what it is. The simplest hypothesis is that it is the energy of empty space itself, in which case it would be unchanging in time, a notion that goes back to Einstein, Lemaitre, de Sitter, and others in the early part of the last century. It's a bit embarrassing that we have little to no clue what 70 percent of the universe is. And whatever it is, it will determine the future evolution of the universe.

What recent findings led cosmologists to consider that dark energy may be evolving?

Shajib: Although there has been interest in the dynamical nature of dark energy since its discovery in the '90s to resolve some observational discrepancies, until recently, most of the major and robust datasets were consistent with a non-evolving dark energy model, which is accepted as the standard cosmology. However, interest in evolving dark energy was vigorously rekindled last year from the combination of supernovae, baryon acoustic oscillation, and cosmic microwave background data from the DES, DESI, and Planck experiments. This combination of datasets indicated a strong discrepancy with the standard, non-evolving model of dark energy. The interesting feature of non-evolving dark energy is that its density stays constant through time even though space is expanding. However, for the evolving dark energy model, dark energy density will change with time.

Frieman: The data from these surveys allow us to infer the history of cosmic expansion -- how fast the universe has been expanding at different epochs in the past. If dark energy evolves in time, that history will be different than if dark energy is constant. The cosmic expansion history results suggest that over the last several billion years or so, the density of dark energy has decreased by about 10 percent -- not much, and much less than the densities of other matter and energy, but still significant.

What was the goal of this study, and what were the overall findings?

Shajib and Frieman: The goal of this study is to compare the predictions of a physical model for evolving dark energy with the latest data sets and to infer the physical properties of dark energy from this comparison. The evolving dark energy "model" used in most previous data analyses is just a mathematical formula that isn't constrained to behave as physical models do. In our paper, we directly compare physics-based models for evolving dark energy to the data and find that these models describe the current data better than the standard, non-evolving dark energy model. We also show that near-future surveys such as DESI and the Vera Rubin Observatory Legacy Survey of Space and Time (LSST) will be able to definitively tell us whether these models are correct or if, instead, dark energy really is constant.




Describe the models presented and why they better explain the behavior of dark energy compared to existing models.

Frieman: These models are based on particle physics theories of hypothetical particles called axions. Axions were first predicted by physicists in the 1970s, who sought to explain certain observed features of strong interactions. Today, axions are considered plausible candidates for dark matter, and experiments worldwide are actively searching for them, including physicists at Fermilab and the University of Chicago.

The models in our paper are based on a different, ultra-light version of the axion that would act as dark energy, not dark matter. In these models, dark energy would, in fact, be constant for the first several billion years of cosmic history, but the axion would then start to evolve -- like a ball on a sloping field that's released from rest and starts to roll -- and its density would slowly decrease, which is what the data appear to prefer. So the data suggest the existence of a new particle in nature that's about 38 orders of magnitude lighter than the electron.

What are the implications of these findings for understanding cosmic expansion?

Shajib: In these models, the dark energy density decreases with time. Dark energy is the reason for the universe's accelerated expansion, so if its density decreases, the acceleration will also decrease with time. If we consider the very far future of the universe, different characteristics of dark energy can lead to different outcomes. Two extremes of these outcomes are a Big Rip, where the accelerated expansion itself accelerates to the point that it rips everything apart, even atoms, and a Big Crunch, where the universe stops expanding at some point and recollapses, which will look like a reverse Big Bang. Our models suggest that the universe will avoid both of these extremes: it will undergo accelerated expansion for many billions of years, yielding a cold, dark universe -- a Big Freeze.

Could these results have other, less apparent implications?

Frieman: The only practical implications I can imagine are the technologies we need to develop to explore these ideas further -- building new telescopes, launching new satellites, or developing novel detectors, for example. Such developments are likely to have much more of an impact on our lives than events happening trillions of years in the future.

What excites you the most about these results?

Shajib: For this paper, we gathered all the major data sets -- from the DES, DESI, SDSS, Time-Delay COSMOgraphy, Planck, and Atacama Cosmology Telescope -- and combined them to get the most constraining measurement of dark energy to date. All these measurements come from extensive experiments, so in a way, they represent the collective knowledge that the cosmological community has gathered as a whole.

Frieman: When we began working on the DES in 2003, our goal was to constrain the properties of dark energy to determine whether it was constant or changing. For two decades, the data indicated that it was constant. We almost gave up on that question because the data consistently supported the assumption. However, we now have the first hint in over 20 years that dark energy might be changing, and if it is evolving, it must be something new, which would change our understanding of fundamental physics. That feeling is reminiscent of where we were at the beginning. It could still turn out that these hints are incorrect, but we may be on the cusp of answering that question, and that's quite exciting.
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Walking may be the brain's best defense against Alzheimer's | ScienceDaily
Adding even a modest number of steps to your daily routine may help delay the advancement of Alzheimer's disease, especially among those most vulnerable to it, according to new research. In a study published in Nature Medicine, scientists from Mass General Brigham found that greater physical activity was linked to slower cognitive decline in older adults who had higher levels of amyloid-beta, a protein strongly tied to Alzheimer's.


						
On average, people who walked between 3,000 and 5,000 steps a day experienced about three years of delay in cognitive decline. Those who walked 5,000 to 7,500 steps per day saw that delay extend to around seven years. In contrast, participants who were largely inactive showed faster accumulation of tau proteins in the brain, which is associated with Alzheimer's progression, and more rapid declines in thinking skills and daily functioning.

"This sheds light on why some people who appear to be on an Alzheimer's disease trajectory don't decline as quickly as others," said senior author Jasmeer Chhatwal, MD, PhD, of the Mass General Brigham Department of Neurology. "Lifestyle factors appear to impact the earliest stages of Alzheimer's disease, suggesting that lifestyle changes may slow the emergence of cognitive symptoms if we act early."

Long-Term Study on Activity and Brain Changes

Researchers examined 296 individuals aged 50 to 90 who showed no cognitive impairment at the start of the Harvard Aging Brain Study. Participants wore waistband pedometers to track physical activity and underwent PET scans to measure amyloid-beta plaques and tau tangles in the brain. They completed yearly cognitive assessments over a period ranging from two to 14 years (average = 9.3 years), and a subset received additional brain scans to monitor changes in tau over time.

The results showed that participants with elevated amyloid-beta who took more daily steps experienced slower cognitive decline and a slower buildup of tau proteins. Statistical modeling indicated that the primary benefit of physical activity came from its association with slower tau accumulation. Among participants with low amyloid-beta levels, there was little evidence of either cognitive decline or tau buildup, and no significant link to activity levels.

Building Cognitive Resilience Through Movement

"We are thrilled that data from the Harvard Aging Brain Study has helped the field better understand the importance of physical activity for maintaining brain health," said co-author Reisa Sperling, MD, a neurologist at Mass General Brigham and co-principal investigator of the Harvard Aging Brain Study. "These findings show us that it's possible to build cognitive resilience and resistance to tau pathology in the setting of preclinical Alzheimer's disease. This is particularly encouraging for our quest to ultimately prevent Alzheimer's disease dementia, as well as to decrease dementia due to multiple contributing factors."




The team plans to further explore which types of physical activity are most beneficial, including how intensity and long-term exercise patterns might influence brain health. They also aim to uncover the biological mechanisms that connect physical activity, tau buildup, and cognitive function. The researchers believe these insights could inform future clinical trials that test whether exercise-based interventions can slow cognitive decline in older adults, particularly those at elevated risk for Alzheimer's.

Empowering People to Take Action

"We want to empower people to protect their brain and cognitive health by keeping physically active," said first-author Wai-Ying Wendy Yau, MD, a cognitive neurologist at Mass General Brigham. "Every step counts -- and even small increases in daily activities can build over time to create sustained changes in habit and health."

Authorship: In addition to Yau, Chhatwal and Sperling, Mass General Brigham authors include Dylan R. Kirn, Michael J. Properzi, Aaron P. Schultz, Zahra Shirzadi, Kailee Palmgren, Paola Matos, Courtney Maa, Stephanie A. Schultz, Rachel F. Buckley, Dorene M. Rentz, and Keith A. Johnson. Additional authors include Jennifer S. Rabin and Jeremy J. Pruzin.

Disclosures: The authors have no competing interests relevant to the current study. Potential conflicts of interest outside of the submitted work are listed in Nature Medicine.

Funding: This work was supported by the National Institutes of Health (K23 AG084868, K01 AG084816, P01 AG036694, K24 AG035007, R01 AG062667, R01 AG071865, P41EB015896, S10RR021110, S10RR023401, S10RR023043), the Doris Duke Charitable Foundation Clinical Scientist Development Award, and the Massachusetts Life Sciences Center.
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Sunflowers may be the future of "vegan meat" | ScienceDaily
Researchers at the Institute of Food Technology (ITAL) and the University of Campinas (UNICAMP) in Sao Paulo, Brazil, working with colleagues from the Fraunhofer IVV Institute in Germany, have developed a new type of food made from sunflower flour that can serve as a substitute for meat.


						
The process begins by extracting oil from sunflower seeds. To make the resulting flour safe and digestible for humans, the outer husks and certain phenolic compounds must first be removed. These elements normally give the flour a darker color and make it harder for the body to absorb nutrients effectively.

Creating and Testing the Sunflower-Based Burgers

Researchers prepared two variations of the meat substitute. One was made from flour derived from roasted sunflower grains, while the other used textured sunflower protein. Both formulations were enhanced with tomato powder, spices, and a blend of sunflower, olive, and linseed oils to improve flavor and nutritional value.

The team shaped the mixtures into small burger patties and baked them. They then conducted sensory and physicochemical tests to evaluate the products' texture, flavor, and composition. Results revealed that the version made from textured sunflower protein had better consistency and higher levels of protein, along with healthy fats such as monounsaturated fatty acids. It also contained impressive mineral levels, providing 49% of the recommended daily intake of iron, 68% of zinc, 95% of magnesium, and 89% of manganese.

Sustainable, Non-GMO Protein Potential

The study, supported by FAPESP, focused on sunflower meal because sunflower oil is already widely used in Europe, and sunflower cultivation is steadily increasing in Brazil. Another advantage is that the plant is not genetically modified, making it an appealing ingredient for consumers seeking non-GMO options.




Sunflower flour also offers a valuable source of plant-based protein, aligning with the growing global demand for sustainable and environmentally friendly food choices.

Mild Flavor and Strong Nutritional Profile

Maria Teresa Bertoldo Pacheco, a researcher at ITAL's Center for Food Science and Quality and lead author of the paper published in Food Research International, explained that removing the husks and phenolic compounds gives the flour a neutral flavor and aroma. "It should also be noted that, after removing the husks and phenolic compounds, the flour has a very neutral taste and aroma, especially compared to the various vegetable proteins on the market," she said.

Pacheco also highlighted the favorable balance of essential amino acids in the flour, which adds to its nutritional value. From a technological standpoint, she noted that creating a fibrous structure through processes like extrusion is key to achieving a product with a more authentic, meat-like appearance and texture.

Pacheco emphasized that the research contributes valuable insights for maximizing the use of sunflower cultivars while encouraging appreciation for their nutritional benefits. She also praised the collaboration with German researchers, noting that the partnership fostered technical exchanges, knowledge sharing, and opportunities for students and scientists to work together.
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Scientists reverse anxiety by rebalancing the brain | ScienceDaily
A research team at the Institute for Neurosciences (IN), led by Juan Lerma, has uncovered how a distinct group of neurons in the amygdala -- a region of the brain involved in processing emotions -- contributes to anxiety, depression, and changes in social behavior. The discovery, published in iScience, shows that restoring the balance of neuronal excitability within a precise part of the amygdala can reverse these behavioral changes in mice.


						
Restoring Brain Balance to Reverse Anxiety

"We already knew the amygdala was involved in anxiety and fear, but now we've identified a specific population of neurons whose imbalanced activity alone is sufficient to trigger pathological behaviors," explains Lerma. His team used a genetically modified mouse model that overexpresses the Grik4 gene, which increases the production of GluK4-type glutamate receptors and heightens neuronal excitability. These mice, developed by the same laboratory in 2015, displayed anxiety and social withdrawal similar to symptoms seen in people with conditions such as autism or schizophrenia.

The researchers were able to normalize Grik4 expression specifically in neurons located in the basolateral amygdala. This adjustment reestablished normal communication with a group of inhibitory neurons in the centrolateral amygdala known as "regular firing neurons." "That simple adjustment was enough to reverse anxiety-related and social deficit behaviors, which is remarkable," says Alvaro Garcia, the study's first author.

The team assessed the animals using electrophysiological recordings and behavioral tests designed to measure anxiety, depression, and social interaction. These tests evaluate traits such as the preference for open or enclosed spaces and interest in unfamiliar mice. Using genetic engineering tools and modified viruses, the scientists precisely corrected the dysfunction in the basolateral amygdala and tracked changes in both neuronal activity and overall behavior.

Widespread Effects Beyond Genetic Models

The researchers then applied the same approach to normal (wild-type) mice that naturally showed higher anxiety levels. The treatment also reduced their anxiety. "This validates our findings and gives us confidence that the mechanism we identified is not exclusive to a specific genetic model, but may represent a general principle for how these emotions are regulated in the brain," Lerma notes.

Some cognitive deficits, such as problems with object recognition memory, were not corrected, suggesting that other regions like the hippocampus may also play a role in these disorders. Even so, the results open promising new avenues for therapy. "Targeting these specific neural circuits could become an effective and more localized strategy to treat affective disorders," Lerma concludes.

This research was supported by the Spanish State Research Agency (AEI) -- Spanish Ministry of Science, Innovation and Universities, the Severo Ochoa Excellence Program for Research Centers at the Institute for Neurosciences CSIC-UMH, the European Regional Development Fund (ERDF), and the Generalitat Valenciana through the PROMETEO and CIPROM programs.
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MIT scientists discover how the brain spins back into focus | ScienceDaily
As easily as the mind can drift off course, it also has the remarkable ability to refocus. Researchers at MIT's Picower Institute for Learning and Memory have uncovered how that process may work. In a new animal study, they found that synchronized neural activity, appearing as a rotating wave across the brain, helps guide thought back to the task at hand.


						
"The rotating waves act like herders that steer the cortex back to the correct computational path," said study senior author Earl K. Miller, Picower Professor in The Picower Institute and MIT's Department of Brain and Cognitive Sciences.

Tamal Batabyal, a postdoctoral researcher at the Picower Institute, led the work, which was published Nov. 3 in the Journal of Cognitive Neuroscience.

Mathematical 'rotations'...

In the experiments, animals performed a visual working memory task while occasionally encountering one of two types of distractions. As expected, these distractions disrupted performance -- sometimes leading to errors or slower reaction times when the animals needed to respond. During the task, the scientists monitored the electrical signals from hundreds of neurons in the prefrontal cortex, the brain region involved in decision-making and complex thought.

To understand how this neural activity changed over time and across different conditions (with and without distraction, and during accurate or inaccurate performances), the team used a mathematical method called subspace coding. This technique visualizes how groups of neurons coordinate their activity, revealing patterns of organization.

"Like starlings murmuring in the sky," Miller said.




After each distraction, the researchers saw a rotating pattern within the subspace, as if those "starlings" were circling back into formation after being scattered. According to Miller, this circular motion represented the brain's recovery of its coordinated state following the interruption.

The degree of rotation even predicted task performance. When the distraction did not cause a mistake, the neural activity formed a complete circle, signaling full recovery. But when the distraction disrupted performance, the circle remained incomplete (by an average of 30 degrees), and the rotations moved more slowly. That slower pace likely reflected the brain's inability to fully regain focus.

Another observation was that recovery improved when more time elapsed between the distraction and the required response. The data showed that the brain needed that interval to complete its rotation in mathematical space and restore both neural and behavioral focus.

Subspace coding revealed that neurons operate in a highly coordinated, rotational pattern that helps preserve attention. Interestingly, these rotations appeared only when distractions occurred (regardless of the type of distraction) and did not arise on their own.

...reflect physical rotations in the brain

Subspace coding is just an abstract mathematical representation of neural activity over time. But when the researchers looked at the direct physical measurements of neural activity, they found that it actually reflected a real, traveling wave rotating across the cortex. Multiple measurements showed that neural spiking activity had a spatial order with continuously changing angles, consistent with a wave of activity rotating across the cortical electrode. In fact, the actual wave rotated with the same speed as the mathematically represented one in subspace coding.

"There is no reason in principle why a rotation in this mathematical subspace should correspond directly to a rotation on the surface of the cortex," Miller said. "But it does. That suggests to me that the brain is using these traveling waves to actually do computation, analog computation. Analog computation is way more energy efficient than digital and biology favors energy efficient solutions. It's a different, and more natural, way to think about neural computation."

In addition to Miller and Batabyal, the paper's other authors are Scott Brincat, Jacob Donoghue, Mikael Lundqvist and Meredith Mahnke.

Funding for the study came from the Office of Naval Research, The Simons Center for the Social Brain, the Freedom Together Foundation and The Picower Institute for Learning and Memory.
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Think melatonin is safe? New research reveals a hidden heart risk | ScienceDaily
    	A large review of health data from more than 130,000 adults with insomnia found that people who took melatonin for a year or longer were more likely to develop heart failure, be hospitalized for the condition, or die from any cause compared to those who didn't take the supplement.
    	While the study cannot prove that melatonin directly causes these outcomes, the strong association raises important safety questions about long-term use of this popular sleep aid. Researchers emphasize that more studies are needed to fully understand melatonin's impact on heart health and ensure it can be used safely.

Long-Term Melatonin Use Linked to Higher Heart Failure Risk

People who regularly take melatonin to improve sleep may face serious health risks. A preliminary study presented at the American Heart Association's Scientific Sessions 2025 found that adults with chronic insomnia who used melatonin for a year or longer were more likely to develop heart failure, be hospitalized for heart failure, and die from any cause than those who did not take the supplement. The findings will be discussed at the AHA's annual meeting, taking place Nov. 7-10 in New Orleans, a leading international event for cardiovascular science and clinical research updates.

Melatonin is a hormone produced by the pineal gland that regulates the body's sleep-wake cycle. Its levels naturally rise in the dark and drop during daylight hours. Synthetic melatonin, which is chemically identical to the natural hormone, is widely used to treat insomnia (difficulty falling and/or staying asleep) and jet lag. In many countries, including the U.S., melatonin supplements can be purchased over the counter. However, because they are not regulated in the U.S., products can differ widely in purity and dosage.

How the Study Was Conducted

Researchers divided participants into two groups based on their medical records. Those who had taken melatonin for at least one year were classified in the "melatonin group," while individuals with no record of melatonin use were placed in the "non-melatonin group."

"Melatonin supplements may not be as harmless as commonly assumed. If our study is confirmed, this could affect how doctors counsel patients about sleep aids," said Ekenedilichukwu Nnadi, M.D., lead author of the study and chief resident in internal medicine at SUNY Downstate/Kings County Primary Care in Brooklyn, New York.




Investigating Heart Failure and Sleep Aid Safety

Although melatonin is marketed as a safe and natural sleep remedy, little evidence exists on its long-term cardiovascular effects. The research team wanted to know whether long-term use could influence heart failure risk in people with chronic insomnia. According to the American Heart Association's 2025 Heart Disease and Stroke Statistics, heart failure occurs when the heart cannot pump enough oxygen-rich blood to sustain the body's organs. The condition affects about 6.7 million U.S. adults.

To explore this question, scientists used data from the TriNetX Global Research Network, an international database of de-identified medical records. They reviewed five years of data on adults diagnosed with chronic insomnia who had documented melatonin use for more than a year. Each was matched with another person who also had insomnia but had never used melatonin. Individuals with a previous diagnosis of heart failure or who had been prescribed other sleep medications were excluded.

The main analysis found:
    	Among adults with insomnia, those whose electronic health records indicated long-term melatonin use (12 months or more) had about a 90% higher chance of incident heart failure over 5 years compared with matched non-users (4.6% vs. 2.7%, respectively).
    	There was a similar result (82% higher) when researchers analyzed people who had at least 2 melatonin prescriptions filled at least 90 days apart. (Melatonin is only available by prescription in the United Kingdom.)

A secondary analysis found:
    	Participants taking melatonin were nearly 3.5 times as likely to be hospitalized for heart failure when compared to those not taking melatonin (19.0% vs. 6.6%, respectively).
    	Participants in the melatonin group were nearly twice as likely to die from any cause than those in the non-melatonin group (7.8% vs. 4.3%, respectively) over the 5-year period.

"Melatonin supplements are widely thought of as a safe and 'natural' option to support better sleep, so it was striking to see such consistent and significant increases in serious health outcomes, even after balancing for many other risk factors," Nnadi said.




Expert Reactions and Caution From Sleep Researchers

"I'm surprised that physicians would prescribe melatonin for insomnia and have patients use it for more than 365 days, since melatonin, at least in the U.S., is not indicated for the treatment of insomnia. In the U.S., melatonin can be taken as an over-the-counter supplement and people should be aware that it should not be taken chronically without a proper indication," said Marie-Pierre St-Onge, Ph.D., C.C.S.H., FAHA, chair of the writing group for the American Heart Association's 2025 scientific statement, Multidimensional Sleep Health: Definitions and Implications for Cardiometabolic Health. St-Onge, who was not involved in this study, is a professor of nutritional medicine in the division of general medicine and director of the Center of Excellence for Sleep & Circadian Research in the department of medicine at Columbia University Irving Medical Center in New York City.

The study has several limitations. First, the database includes countries that require a prescription for melatonin (such as the United Kingdom) and countries that don't (such as the United States), and patient locations were not part of the de-identified data available to the researchers. Since melatonin use in the study was based only on those identified from medication entries in the electronic health record, everyone taking it as an over-the-counter supplement in the U.S. or other countries that don't require a prescription would have been in the non-melatonin group; therefore, the analyses may not accurately reflect this. Hospitalization figures were also higher than those for initial diagnosis of heart failure because a range of related diagnostic codes may be entered for the hospitalization, and they may not always include the code for a new diagnosis of heart failure. The researchers also lacked information on the severity of insomnia and the presence of other psychiatric disorders.

"Worse insomnia, depression/anxiety or the use of other sleep-enhancing medicines might be linked to both melatonin use and heart risk," Nnadi said. "Also, while the association we found raises safety concerns about the widely used supplement, our study cannot prove a direct cause-and-effect relationship. This means more research is needed to test melatonin's safety for the heart."

Study details, background and design:
    	The study included 130,828 adults (average age of 55.7 years; 61.4% women) diagnosed with insomnia.
    	The study data was from TriNetX, established in 2013, a growing global network of real-world, de-identified patient data available for research.
    	65,414 participants had been prescribed melatonin at least once and reported taking it for at least a year.
    	A second group of people were examined for comparison (control group) -- those who had never been prescribed melatonin and were matched to the group taking melatonin on 40 factors including demographic information, health conditions and medications.
    	Participants were excluded if they had already been diagnosed with heart failure or had been prescribed other types of sleeping pills such as benzodiazepines.
    	The melatonin and control groups were matched for age, sex, race/ethnicity, heart and nervous system diseases, medications for heart and nervous system diseases, blood pressure and body mass index. Researchers looked at electronic medical records from the five years after the matching date.
    	For the main findings, records were searched for codes related to an initial diagnosis of heart failure. Secondary findings included codes for hospitalization related to heart failure or death.
    	Following the initial analyses, researchers validated the credibility of their findings by conducting a sensitivity analysis. This involved slightly changing the criteria: they required participants in the melatonin group to have filled at least two melatonin prescriptions that were at least 90 days apart. This adjustment aimed to determine whether the extended duration of confirmed melatonin prescriptions influenced the outcomes.

Note: The study featured in this article is a research abstract. Abstracts presented at American Heart Association's scientific meetings are not peer-reviewed, and the findings are considered preliminary until published as full manuscripts in a peer-reviewed scientific journal.
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Ancient fish with human-like hearing stuns scientists | ScienceDaily
When some marine fish eventually adapted to life in fresh water, many also acquired a more elaborate way to hear, including middle ear bones that resemble those in humans.


						
Two-thirds of freshwater species today rely on a specialized middle ear known as the Weberian apparatus. This group spans more than 10,000 species, from catfish to aquarium favorites such as tetras and zebrafish. The Weberian system lets them detect much higher sound frequencies than most ocean fish, reaching a range close to human hearing.

University of California, Berkeley paleontologist Juan Liu examined the Weberian apparatus in a newly described fossil fish and used its anatomy to update the timeline for how freshwater fish evolved.

Fossil evidence revises the timeline

Otophysan fish, which possess a Weberian ear system, were long believed to have entered fresh water roughly 180 million years ago, before Pangea split into the continents we recognize today. Liu's work points to a later origin, about 154 million years ago in the late Jurassic Period, after Pangea had begun to break apart and as modern oceans were taking shape.

Analyses of fossils and genomic data indicate that precursors of the enhanced hearing bones first appeared while these fish still lived in the sea. Fully refined, sensitive hearing evolved after two separate lineages colonized fresh water: one that led to catfish, knife fish, and African and South American tetras, and another that produced carp, suckers, minnows, and zebrafish, the largest order of freshwater fish.

"The marine environment is the cradle of a lot of vertebrates," said Liu, an assistant adjunct professor of integrative biology and an assistant curator in the UC Museum of Paleontology. "A long time consensus was that these bony fish had a single freshwater origin in the large continent Pangea and then dispersed with the separation of different continents. My team's analysis of some fantastic fossils that shed new light on the evolutionary history of freshwater fish and found completely different results: the most recent common ancestor of otophysan fish was a marine lineage and there were at least two freshwater incursions after that lineage split up."

This reinterpretation reshapes how scientists view both the evolutionary history and the complex biogeography of this remarkably successful freshwater group, she added. "These repeated incursions into freshwater at the early divergence stage likely accelerated speciation, and are key factors in explaining the extraordinary hyper-diversity of otophysans in modern freshwater faunas."




Liu and her colleagues describe and name the 67 million-year-old fossil fish, Acronichthys maccagnoi, in a paper published on October 2 in the journal Science. In that paper, the researchers analyze 3D scans of the fossil's Weberian structure and the genomes and morphology of modern fish to revise the genealogy of freshwater fish, and also simulate the frequency response of the fossil fish's middle ear structure.

How underwater hearing works

Hearing in water relies on different structures than hearing in air. Many land vertebrates detect sound with an eardrum that vibrates and drives a chain of middle ear bones that amplify the signal before it reaches the fluid-filled inner ear; in humans these bones are the malleus, incus, and stapes.

Because a fish's body is close in density to water, sound waves pass through it. Many fish therefore evolved an internal air bladder that vibrates with passing sounds. In most saltwater species, vibrations reach the inner ear only weakly, which limits hearing to low frequencies below about 200 Hertz.

Otophysan fish improved this pathway by adding small bony "ossicles" that connect the air bladder, often mistakenly called the swim bladder, to the inner ear. This linkage boosts and broadens hearing sensitivity. Zebrafish, for instance, can detect sounds up to 15,000 Hz, approaching the 20,000 Hz upper limit in humans.

Why high-frequency hearing is useful remains an open question. It may reflect the variety of habitats these fish occupy, from fast streams to still lakes.




Liu studies the Weberian apparatus in living and fossil fish, and last year published a computational simulation of how the apparatus works. That simulation allows her to predict the frequency response of the bony ossicles, and thus the hearing sensitivity of fish.

A tiny Alberta fossil with outsized insight

Numerous specimens of the newly named fossil fish, a mere 2 inches long, were excavated and collected in Alberta, Canada, over six field seasons starting in 2009 by ichthyologist and co-author Michael Newbrey of Columbus State University in Georgia. The fossils are housed in the Royal Tyrrell Museum in Drumheller, Alberta. A couple of specimens were so well preserved that the bones in the middle ear were clearly Weberian. The fish is the oldest known North American fossil of an otophysan fish, or Otophysi, dating from the late Cretaceous Period, only a short time before the non-avian dinosaurs disappeared. Older specimens have been found elsewhere in the world, but none had a well-preserved Weberian apparatus, Liu said.

Technicians with the Canadian Light Source at the University of Saskatchewan in Saskatoon and at McGill University in Montreal captured 3D X-ray scans of the fish, and Liu modeled the ossicles of the Weberian apparatus in her laboratory. The model suggests that, even 67 million years ago, otophysan fish had nearly as sensitive hearing as zebrafish do today.

"We weren't sure if this was a fully functional Weberian apparatus, but it turns out the simulation worked," Liu said. "The Weberian apparatus has just a little bit lower output power, which means lower sensitivity, compared to a zebrafish. But the peak, the most sensitive frequency, is not too much lower than zebrafish -- between 500 and 1,000 Hertz -- which is not too bad at all and which means the higher frequency hearing should have been achieved in this old otophysan fish."

What this means for evolution and diversity

The results underscore a broader pattern in evolution: bursts of new species often follow repeated entries into new habitats, especially when organisms evolve innovations such as more sensitive hearing.

"For a long time, we presumed that the Otophysi probably had a freshwater origin because this group consisted almost exclusively of freshwater fishes," Newbrey said. "The new species provides crucial information for a new interpretation of the evolutionary pathways of the Otophysi with a marine origin. It just makes so much more sense."

Other coauthors of the paper are Donald Brinkman of the Royal Tyrrell Museum, Alison Murray of the University of Alberta, former UC Berkeley undergraduate Zehua Zhou, now a graduate student at Michigan State University, and Lisa Van Loon and Neil Banerjee of Western University in London, Ontario. Liu was funded by a Franklin Research Grant from the American Philosophical Society.
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Your eyes could reveal how fast you're aging, scientists say | ScienceDaily
The network of tiny blood vessels within the eyes may offer powerful clues about a person's risk of heart disease and how quickly their body is aging, according to new research from McMaster University and the Population Health Research Institute (PHRI), a joint institute of Hamilton Health Sciences and McMaster.


						
Published in Science Advances on October 24, 2025, the study suggests that simple retinal scans could eventually serve as a non-invasive tool to evaluate both cardiovascular health and biological aging. Such scans may one day help doctors detect problems early and guide preventive care before symptoms appear.

Linking the Eyes, Genes, and Blood

"By connecting retinal scans, genetics, and blood biomarkers, we have uncovered molecular pathways that help explain how aging affects the vascular system," says Marie Pigeyre, senior author of the study and an associate professor in McMaster's Department of Medicine.

According to Pigeyre, the eye provides an accessible and unique view into the body's circulatory system. "Changes in the retinal blood vessels often mirror changes occurring throughout the body's small vessels," she explains.

To explore these relationships, the researchers analyzed retinal images, genetic profiles, and blood samples from more than 74,000 participants drawn from four large-scale studies: the Canadian Longitudinal Study on Aging (CLSA), the Genetics of Diabetes Audit and Research Tayside Study (GoDARTS), the UK Biobank (UKBB), and the PHRI Prospective Urban Rural Epidemiological (PURE) study.

Their analysis revealed that individuals with simpler and less branched retinal vessels tended to have a higher likelihood of cardiovascular disease. These same individuals also showed biological signs of accelerated aging, including increased inflammation and a reduced lifespan.




Today, evaluating conditions related to aging such as heart disease, stroke, and dementia usually requires multiple, complex tests. Researchers hope that retinal imaging could one day simplify this process, providing a fast and accessible measure of both aging and cardiovascular risk. However, they note that for now, such scans are just one part of a broader clinical picture that still requires comprehensive testing.

Discovering Molecular Clues Behind Aging

A deeper look at blood biomarkers and genetic data revealed more than simple associations -- it pointed to biological mechanisms that may drive these changes. Researchers identified several key proteins linked to inflammation and vascular aging, suggesting new avenues for drug development.

Among the most notable proteins were MMP12 and IgG-Fc receptor IIb, both associated with age-related damage in blood vessels. According to Pigeyre, these molecules could represent promising therapeutic targets.

"Our findings point to potential drug targets for slowing vascular aging, reducing the burden of cardiovascular diseases, and ultimately improving lifespan," Pigeyre says.

The study drew on blood protein biomarker data from the PHRI-led Prospective Urban and Rural Epidemiological study, an international research initiative.

Funding for the project came from the Canadian Institutes of Health Research, the E.J. Moran Campbell Internal Career Research Award from McMaster University, and the Early Career Research Award from Hamilton Health Sciences (HHS). Retinal image analyses conducted through the CLSA were additionally supported by an HHS New Investigator Fund.
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Scientists find mind trick that unlocks lost memories | ScienceDaily
A new study suggests that briefly changing the way people see their own bodies can make it easier to recall autobiographical memories, including some from early childhood.


						
Published in Scientific Reports, part of the Nature journal group, the research is the first to show that adults can access early memories more effectively after temporarily viewing themselves with a childlike version of their own face.

How the "Enfacement Illusion" Reconnects Mind and Body

Neuroscientists at Anglia Ruskin University (ARU) in Cambridge led the study, which involved 50 adult volunteers. The experiment used what is known as an "enfacement illusion," a technique that helps people feel as though another face they see on a screen is actually their own reflection.

Each participant watched a live video of their own face that was digitally modified with an image filter to resemble how they might have looked as a child. As participants moved their heads, the on-screen image mirrored their movements, creating the sensation that the childlike face was truly theirs. A control group experienced the same setup but viewed their unaltered adult faces.

After completing the illusion, participants were asked to take part in an autobiographical memory interview designed to prompt recollections from both their early life and the previous year.

A Clear Boost in Childhood Memory Recall

Researchers measured how much detail participants included when describing their episodic autobiographical memories. These are the kinds of memories that allow a person to mentally relive past experiences and "travel back in time" within their own mind.




The findings revealed that people who saw the younger version of themselves remembered significantly more detailed events from childhood than those who saw their regular adult face. The results provide the first evidence that subtle changes in bodily self-perception can influence how deeply we access distant memories.

Unlocking the Brain-Body Connection in Memory

According to the researchers, this discovery sheds new light on how our perception of the body interacts with memory. It could eventually lead to new methods for accessing forgotten or hard-to-reach memories, including those from the period known as "childhood amnesia," which typically covers the first few years of life.

Lead author Dr. Utkarsh Gupta, who conducted the study during his PhD at Anglia Ruskin University and now serves as a Cognitive Neuroscience Research Fellow at the University of North Dakota, explained: "All the events that we remember are not just experiences of the external world, but are also experiences of our body, which is always present.

"We discovered that temporary changes to the bodily self, specifically, embodying a childlike version of one's own face, can significantly enhance access to childhood memories. This might be because the brain encodes bodily information as part of the details of an event. Reintroducing similar bodily cues may help us retrieve those memories, even decades later."

Reimagining the Self to Revisit the Past

Senior author Professor Jane Aspell, head of the Self & Body Lab at Anglia Ruskin University, added: "When our childhood memories were formed, we had a different body. So we wondered: if we could help people experience aspects of that body again, could we help them recall their memories from that time?




"Our findings suggest that the bodily self and autobiographical memory are linked, as temporary changes to bodily experience can facilitate access to remote autobiographical memories.

"These results are really exciting and suggest that further, more sophisticated body illusions could be used to unlock memories from different stages of our lives -- perhaps even from early infancy. In the future it may even be possible to adapt the illusion to create interventions that might aid memory recall in people with memory impairments."
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Scientists in Japan create a new wine grape with a wild twist | ScienceDaily
A research team led by Professor Emeritus Takuji Hoshino of Okayama University of Science (OUS) has successfully cultivated a new wine grape variety called "Muscat Shiragai." The hybrid was produced by crossing the wild Shiraga grape, a species native only to the Takahashi River basin in Okayama Prefecture, with Muscat of Alexandria. The group has already submitted the new variety for registration with Japan's Ministry of Agriculture, Forestry and Fisheries (MAFF), and the application has been formally accepted.


						
At a press event hosted by OUS, Professor Hoshino shared his vision: "I wanted to create a wine grape that incorporates wild genetic traits. If this grape becomes widely cultivated and its wine contributes to regional revitalization and tourism, that would be the best outcome."

Inspiration From a Rare Wild Grape

Professor Hoshino, an expert in plant systematics, founded the Institute of Viticulture and Enology at OUS in April 2017. During his collaboration with Funao Winery in Kurashiki City, he became interested in the Shiraga grape, a rare and endangered wild species found only in specific parts of Okayama Prefecture. This discovery sparked the idea of developing an original, locally bred wine grape by combining Shiraga with Muscat of Alexandria.

To bring the idea to life, OUS signed a comprehensive partnership agreement in February 2018 with Kurashiki City and Funao Winery. The collaboration became part of a national initiative focused on regional revitalization and the "branding of local resources," positioning the project as both a scientific and cultural effort.

By fiscal year 2022, the team had produced wines from several experimental breeding lines. Each was tested for sugar levels, acidity, pH, and overall taste. After years of refinement, the most promising strain was chosen, and "Muscat Shiragai" was officially established as a new variety in 2024.

The registration application was jointly submitted by Kake Educational Institution and Kurashiki City in December 2024 and was made public in June 2025. Full approval and registration are expected to be completed within the next four to five years.




A Warm Reception at the Press Conference

The press conference included key representatives such as Kurashiki Deputy Mayor Kenji Komatsu, Funao Winery CEO Kenichiro Miyake, and OUS President Hiroyuki Hirano. Attendees sampled both the Muscat Shiragai grapes and the wine made from them. The fruit was described as "sweet and very delicious," while the wine impressed tasters with its "subtle Muscat aroma and smooth drinking quality."

Deputy Mayor Komatsu expressed optimism: "We are very much looking forward to offering a wine filled with the unique charm that can only be produced in Kurashiki. We also anticipate further research results to refine Muscat Shiragai into an even more sophisticated grape."

CEO Miyake added: "With Muscat Shiragai as a branded grape, we hope to create a new high-value red wine identified with Kurashiki as its place of origin. Please look forward to the day when we can bring this to market."

President Hirano noted: "Collaboration among industry, academia, and government is essential for building innovative local communities. OUS will continue integrating education and research, returning the results to the community, and contributing to solving regional and social issues."

At present, 20 Muscat Shiragai vines are being cultivated at both Funao Winery and the OUS vineyard, producing 41.6 kilograms of grapes in 2024. In addition, 300 grafted vines were planted at the end of fiscal year 2023. The goal is to harvest more than 500 kilograms by 2028-2029. The research team is also refining vineyard management techniques, such as leaf removal, fertilization, and irrigation, to further enhance grape quality.

The Legacy of the Shiraga Grape

The Shiraga grape was first identified as a new species in 1918 by renowned botanist Tomitaro Makino. Its Japanese name honors Jukichi Shiraga, a botanist from Niimi City who discovered the plant. This wild grape is known for its naturally high sugar content, low acidity, and resistance to fruit cracking, as well as its tolerance to diseases such as black rot and ripe rot.
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        The hidden "Big Bang" that decides how bowel cancer grows
        Scientists have pinpointed a "Big Bang" moment in bowel cancer--when cells first evade the immune system. This early immune escape locks in how the cancer will behave as it grows. The discovery could help predict which patients respond to immunotherapy and lead to new vaccine strategies

      

      
        Scientists discover how hair cells can help heal skin faster
        Rockefeller scientists uncovered how hair follicle stem cells can switch from growing hair to repairing skin when nutrients run low. The key lies in serine, an amino acid that activates a stress signal telling cells to conserve energy. When both injury and low serine occur, stem cells fully pivot to skin repair. The discovery could lead to dietary or medical ways to boost healing.

      

      
        The bright colors in your food may be harming your kids
        Almost 20% of packaged foods and beverages in the US contain synthetic dyes, often paired with excessive sugar to attract children. These additives have been linked to behavioral issues, yet remain widespread among major brands like Mars and PepsiCo. Experts criticize the FDA for relying on voluntary reform, contrasting it with Europe's stricter labeling laws. Growing state-level action offers hope for meaningful change.

      

      
        Mini llama proteins show promise for Alzheimer's treatment
        Miniature antibodies from camels and llamas can slip into the brain more easily than conventional drugs, offering a new way to treat disorders like Alzheimer's and schizophrenia. Researchers say these "nanobodies" could reshape the future of brain medicine.

      

      
        Common acne drug may protect against schizophrenia
        Scientists have discovered a surprising benefit of the acne drug doxycycline: it may lower the risk of schizophrenia. Teens prescribed the antibiotic were about one-third less likely to develop the condition as adults. The effect could stem from the drug's ability to reduce brain inflammation. Researchers say the findings highlight an unexpected new direction in mental health prevention.

      

      
        Antarctica's collapse may already be unstoppable, scientists warn
        Researchers warn Antarctica is undergoing abrupt changes that could trigger global consequences. Melting ice, collapsing ice shelves, and disrupted ocean circulation threaten sea levels, ecosystems, and climate stability. Wildlife such as penguins and krill face growing extinction risks. Scientists stress that only rapid emission reductions can avert irreversible damage.

      

      
        New 2D material transforms air into fuel and fertilizer
        Researchers are exploring MXenes, 2D materials that could transform air into ammonia for cleaner fertilizers and fuels. Their atomic structures can be tuned to optimize performance, making them promising alternatives to expensive catalysts.

      

      
        A new equation may explain the Universe without dark matter
        A new theory claims dark matter and dark energy don't exist -- they're just side effects of the universe's changing forces. By rethinking gravity and cosmic timelines, it could rewrite our understanding of space and time itself.

      

      
        Colossal stars forged the Universe's earliest clusters
        A team of astrophysicists has unveiled how colossal stars thousands of times more massive than the Sun shaped the earliest star clusters and galaxies. These short-lived giants not only forged the strange chemical fingerprints found in ancient globular clusters but may also have been the seeds of the universe's first black holes.

      

      
        The Universe may have already started slowing down
        Evidence now suggests the universe's expansion has started to slow, not speed up. The findings imply dark energy is weakening, marking a possible revolution in cosmology.

      

      
        Astronomers discover dying stars eating their planets
        Astronomers have discovered that aging stars may be devouring their closest giant planets as they swell into red giants. Using NASA's TESS telescope to study nearly half a million stars, scientists found far fewer close-orbiting planets around older, expanded stars--clear evidence that many have already been destroyed.

      

      
        Scientists find hidden brain source that fuels dementia
        Weill Cornell researchers uncovered how free radicals from astrocyte mitochondria can fuel dementia. Using new compounds that target these radicals at their source, they slowed brain inflammation and neuronal damage in mice. The findings reveal a potential breakthrough for treating diseases like Alzheimer's and frontotemporal dementia by focusing on the precise mechanisms driving degeneration.

      

      
        New gel regrows tooth enamel and could transform dentistry
        Researchers have created a bioinspired gel that can regenerate tooth enamel by mimicking natural growth processes. The fluoride-free material forms a mineral-rich layer that restores enamel's strength and structure while preventing decay. It can even repair exposed dentine and reduce sensitivity. Early testing shows it performs like natural enamel, with potential for rapid clinical use.

      

      
        Scientists may have found how to reverse memory loss in aging brains
        Virginia Tech researchers have shown that memory loss in aging may be reversible. Using CRISPR tools, they corrected molecular disruptions in the hippocampus and amygdala, restoring memory in older rats. Another experiment revived a silenced memory gene, IGF2, through targeted DNA methylation editing. These findings highlight that aging brains can regain function through precise molecular intervention.

      

      
        Nanotech makes cancer drug 20,000x stronger, without side effects
        A Northwestern team transformed a common chemotherapy drug into a powerful, targeted cancer therapy using spherical nucleic acids. The redesign dramatically boosted drug absorption and cancer-killing power while avoiding side effects. This innovation may usher in a new era of precision nanomedicine for cancer and beyond.

      

      
        Frozen for 6 million years, Antarctic ice rewrites Earth's climate story
        Scientists discovered 6-million-year-old ice in Antarctica, offering the oldest direct record of Earth's ancient atmosphere and climate. The finding reveals a dramatic cooling trend and promises insights into greenhouse gas changes over millions of years.

      

      
        A breakthrough map reveals how the brain really works
        Scientists have shown that brain connectivity patterns can predict mental functions across the entire brain. Each region has a unique "connectivity fingerprint" tied to its role in cognition, from language to memory. The strongest links were found in higher-level thinking skills that take years to develop. This work lays the groundwork for comparing healthy and disordered brains.

      

      
        Turning CO2 into clean fuel faster and cheaper
        A new copper-magnesium-iron catalyst transforms CO2 into CO at low temperatures with record-breaking efficiency and stability. The discovery paves the way for affordable, scalable production of carbon-neutral synthetic fuels.

      

      
        A 480-million-year-old parasite still infects oysters today
        Researchers discovered fossil evidence showing that spionid worms, parasites of modern oysters, were already infecting bivalves 480 million years ago. High-resolution scans revealed their distinctive question mark-shaped burrows. The finding highlights a parasitic behavior that has remained unchanged for nearly half a billion years.

      

      
        Cockroaches are secretly poisoning indoor air
        Cockroach infestations don't just bring creepy crawlers, they fill homes with allergens and bacterial toxins that can trigger asthma and allergies. NC State researchers found that larger infestations meant higher toxin levels, especially from female roaches. When extermination eliminated the pests, both allergens and endotoxins plummeted. The findings highlight how pest control is vital for cleaner, healthier air indoors.

      

      
        Dark matter may be lighting up the heart of the Milky Way
        Researchers using new simulations suggest that the Milky Way's past collisions may have reshaped its dark matter core. This distorted structure could naturally explain the puzzling gamma-ray glow long thought to come from pulsars. The findings revive dark matter as a major suspect in one of astronomy's biggest mysteries and set the stage for crucial future observations.

      

      
        5,500-year-old site in Jordan reveals a lost civilization's secrets
        After the collapse of the Chalcolithic culture around 3500 BCE, people in Jordan's Murayghat transformed their way of life, shifting from domestic settlements to ritual landscapes filled with dolmens, standing stones, and megalithic monuments. Archaeologists from the University of Copenhagen believe these changes reflected a creative social response to climate and societal upheaval.

      

      
        Birds, not wind, brought life to Iceland's youngest island
        When Surtsey erupted from the sea in 1963, it became a living experiment in how life begins anew. Decades later, scientists discovered that the plants colonizing this young island weren't carried by the wind or floating on ocean currents, but delivered by birds -- gulls, geese, and shorebirds serving as winged gardeners. Their findings overturn long-held beliefs about seed dispersal and reveal how deeply interconnected life truly is.

      

      
        Scientists uncover the secret triggers of 'impossible' earthquakes
        Once considered geologically impossible, earthquakes in stable regions like Utah and Groningen can actually occur due to long-inactive faults that slowly "heal" and strengthen over millions of years. When reactivated--often by human activities--these faults release all that built-up stress in one powerful event before stabilizing again. This discovery reshapes how scientists assess earthquake risks in areas once thought safe, offering new insights for geothermal and energy storage projects that rel...

      

      
        Scientists shocked to find E. coli spreads as fast as the swine flu
        Researchers have, for the first time, estimated how quickly E. coli bacteria can spread between people -- and one strain moves as fast as swine flu. Using genomic data from the UK and Norway, scientists modeled bacterial transmission rates and discovered key differences between strains. Their work offers a new way to monitor and control antibiotic-resistant bacteria in both communities and hospitals.

      

      
        2.7-million-year-old tools reveal humanity's first great innovation
        Researchers uncovered a 2.75-2.44 million-year-old site in Kenya showing that early humans maintained stone tool traditions for nearly 300,000 years despite extreme climate swings. The tools, remarkably consistent across generations, helped our ancestors adapt and survive. The discovery reshapes our understanding of how early technology anchored human evolution.

      

      
        Breakthrough brain discovery reveals a natural way to relieve pain
        Using powerful 7-Tesla brain imaging, researchers mapped how the brainstem manages pain differently across the body. They discovered that distinct regions activate for facial versus limb pain, showing the brain's built-in precision pain control system. The findings could lead to targeted, non-opioid treatments that use cannabinoid mechanisms instead of opioids, offering safer pain relief options.

      

      
        Plastic-eating bacteria discovered in the ocean
        Beneath the ocean's surface, bacteria have evolved specialized enzymes that can digest PET plastic, the material used in bottles and clothes. Researchers at KAUST discovered that a unique molecular signature distinguishes enzymes capable of efficiently breaking down plastic. Found in nearly 80% of ocean samples, these PETase variants show nature's growing adaptation to human pollution.

      

      
        Physicists uncover hidden "doorways" that let electrons escape
        Scientists at TU Wien found that electrons need specific "doorway states" to escape solids, not just energy. The insight explains long-standing anomalies in experiments and unlocks new ways to engineer layered materials.

      

      
        New evidence suggests Einstein's cosmic constant may be wrong
        Astronomers are rethinking one of cosmology's biggest mysteries: dark energy. New findings show that evolving dark energy models, tied to ultra-light axion particles, may better fit the universe's expansion history than Einstein's constant model. The results suggest dark energy's density could be slowly declining, altering the fate of the cosmos and fueling excitement that we may be witnessing the universe's next great revelation.

      

      
        Sunflowers may be the future of "vegan meat"
        A collaboration between Brazilian and German researchers has led to a sunflower-based meat substitute that's high in protein and minerals. The new ingredient, made from refined sunflower flour, delivers excellent nutritional value and a mild flavor. Tests showed strong texture and healthy fat content, suggesting great potential for use in the growing plant-based food sector.

      

      
        Scientists reverse anxiety by rebalancing the brain
        Researchers have discovered a specific set of neurons in the amygdala that can trigger anxiety and social deficits when overactive. By restoring the excitability balance in this brain region, they successfully reversed these symptoms in mice. The results point toward targeted neural therapies for emotional disorders. This finding could reshape how anxiety and depression are treated at the circuit level.

      

      
        MIT scientists discover how the brain spins back into focus
        Researchers at MIT's Picower Institute found that rotating waves of brain activity help restore focus after distractions. In animal tests, these rotations predicted performance: full rotations meant full recovery, while incomplete ones led to errors. The brain needed time to complete the cycle, revealing a biological rhythm of cognitive recovery.

      

      
        Ancient fish with human-like hearing stuns scientists
        Long ago, some saltwater fish adapted to freshwater -- and in doing so, developed an extraordinary sense of hearing rivaling our own. By examining a 67-million-year-old fossil, researchers from UC Berkeley discovered that these "otophysan" fish didn't evolve their sensitive Weberian ear system in rivers, as long thought, but rather began developing it in the ocean before migrating inland. This new timeline suggests two separate invasions of freshwater, explaining why so many freshwater species exi...

      

      
        Scientists find mind trick that unlocks lost memories
        Researchers found that embodying a digital, childlike version of one's own face helps unlock vivid childhood memories. This illusion strengthens the connection between bodily self-perception and autobiographical recall. The findings suggest that memory retrieval is not purely mental but deeply linked to how we perceive our own bodies. Such insights could lead to tools for recovering forgotten memories or treating memory loss.

      

      
        Scientists in Japan create a new wine grape with a wild twist
        Okayama scientists have crafted a new wine grape, Muscat Shiragai, merging the wild Shiraga and Muscat of Alexandria. The variety is part of a larger collaboration between academia, industry, and local government to boost regional identity through wine. Early tastings revealed a sweet, smooth flavor, and wider cultivation is planned.

      

      
        Entangled atoms found to supercharge light emission
        Physicists have uncovered how direct atom-atom interactions can amplify superradiance, the collective burst of light from atoms working in sync. By incorporating quantum entanglement into their models, they reveal that these interactions can enhance energy transfer efficiency, offering new design principles for quantum batteries, sensors, and communication systems.

      

      
        Killer whales perfect a ruthless trick to hunt great white sharks
        In the Gulf of California, a pod of orcas known as Moctezuma's pod has developed a chillingly precise technique for hunting young great white sharks -- flipping them upside down to paralyze and extract their nutrient-rich livers. The behavior, filmed and documented by marine biologists, reveals a level of intelligence and social learning that suggests cultural transmission of hunting tactics among orcas.

      

      
        Scientists teach bacteria the octopus's secret to camouflage
        Researchers at UC San Diego have figured out how to get bacteria to produce xanthommatin, the pigment that lets octopuses and squids camouflage. By linking the pigment's production to bacterial survival, they created a self-sustaining system that boosts yields dramatically. This biotechnological leap could revolutionize materials science, cosmetics, and sustainable chemistry.

      

      
        A groundbreaking brain map could revolutionize Parkinson's treatment
        Duke-NUS scientists unveiled BrainSTEM, a revolutionary single-cell map that captures the full cellular diversity of the developing human brain. The project's focus on dopamine neurons provides crucial insight for Parkinson's treatment. Their findings reveal flaws in current lab-grown models while offering a precise, open-source standard for future research. It's a leap toward more accurate brain modeling and powerful cell-based therapies.

      

      
        Astronomers capture a violent super-eruption from a young sun
        Astronomers observed a massive, multi-temperature plasma eruption from a young Sun-like star, revealing how early solar explosions could shape planets. These fierce events may have influenced the atmosphere and life-forming chemistry of the early Earth.

      

      
        Breakthrough blood test finally confirms Chronic Fatigue Syndrome
        A team of scientists has developed a highly accurate blood test for Chronic Fatigue Syndrome. The test reads tiny DNA patterns that reveal the biological signature of the illness. For millions who've faced doubt and misdiagnosis, it's a breakthrough that finally validates their experience -- and may help diagnose long Covid too.

      

      
        A gene from 100-year-olds could help kids who age too fast
        Scientists have discovered that a "longevity gene" found in people who live beyond 100 can reverse heart aging in models of Progeria, a devastating disease that causes children to age rapidly. By introducing this supercentenarian gene into Progeria-affected cells and mice, researchers restored heart function, reduced tissue damage, and slowed aging symptoms. The discovery opens the door to new therapies inspired by the natural biology of long-lived humans--possibly reshaping how we treat both rare...

      

      
        Scientists discover the nutrient that supercharges cellular energy
        Scientists uncovered how the amino acid leucine enhances mitochondrial efficiency by preserving crucial proteins that drive energy production. By downregulating the protein SEL1L, leucine prevents unnecessary degradation and strengthens the cell's power output. The findings link diet directly to mitochondrial health and suggest potential therapeutic applications for energy-related diseases.

      

      
        Alzheimer's might be powered by a broken sleep-wake cycle
        Disrupted sleep patterns in Alzheimer's disease may be more than a symptom--they could be a driving force. Researchers at Washington University found that the brain's circadian rhythms are thrown off in key cell types, changing when hundreds of genes turn on and off. This disruption, triggered by amyloid buildup, scrambles normal gene timing in microglia and astrocytes--cells vital for brain maintenance and immune defense.

      

      
        Ancient viruses hidden inside bacteria could help defeat modern infections
        Penn State scientists uncovered an ancient bacterial defense where dormant viral DNA helps bacteria fight new viral threats. The enzyme PinQ flips bacterial genes to create protective proteins that block infection. Understanding this mechanism could lead to breakthroughs in antivirals, antibiotic alternatives, and industrial microbiology.

      

      
        Scientists stunned as island spider loses half its genome
        On the Canary Islands, scientists discovered that the spider Dysdera tilosensis has halved its genome size in just a few million years--defying traditional evolutionary theories that predict larger, more repetitive genomes in island species. This unexpected downsizing, revealed through advanced genomic sequencing, shows that despite its smaller DNA, the island spider is genetically more diverse than its continental relatives.

      

      
        A "scary" new spider species found beneath California's beaches
        UC Davis scientists uncovered Aptostichus ramirezae, a new trapdoor spider species living under California's dunes. Genetic analysis revealed it was distinct from its close relative, Aptostichus simus. The species was named after pioneering arachnologist Martina Ramirez. Researchers warn that shrinking coastal habitats could threaten both species' survival.

      

      
        The bold idea that spacetime doesn't exist
        Spacetime isn't something that exists; it's a model for describing how events happen. Treating events as objects creates philosophical confusion and fuels misconceptions, such as time-travel paradoxes. Recognizing that events merely occur within an existing world brings clarity to physics and philosophy alike.

      

      
        A warming Earth could accidentally trigger a deep freeze
        Earth's climate balance isn't just governed by the slow weathering of silicate rocks, which capture carbon and stabilize temperature over eons. New research reveals that biological and oceanic feedback loops--especially involving algae, phosphorus, and oxygen--can swing the planet's temperature far more dramatically.
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The hidden "Big Bang" that decides how bowel cancer grows | ScienceDaily
Just as the universe began with a colossal explosion, bowel cancer also experiences a "Big Bang" moment that determines how it will grow and spread, according to new research supported by Cancer Research UK and the Wellcome Trust.


						
Scientists from The Institute of Cancer Research in London, the Fondazione Human Technopole in Milan, and Chalmers University of Technology in Sweden discovered that this pivotal event occurs when cancer cells first manage to hide from the immune system. This process, called immune escape, allows the cells to evade detection and continue developing unchecked.

During immune escape, bowel cancer cells disrupt the genes that normally allow the body's immune defenses to recognize them as a threat. Once this happens, the researchers found that the cancer's ability to disguise itself remains largely unchanged as it grows.

The findings could help doctors identify patients more likely to respond to immunotherapy, including experimental bowel cancer vaccines that train the immune system to target and destroy cancer cells.

How Bowel Cancer Outsmarts the Immune System

Professor Trevor Graham, Professor of Genomics and Evolution and Director of the Centre for Evolution and Cancer at The Institute of Cancer Research, explained the significance of the discovery:

"Some bowel cancers are 'born to be bad.' How they interact with the immune system is set early on.




"Immunotherapy and bowel cancer vaccines hold enormous promise for treating the disease. Our research suggests that a bowel cancer's relationship with the immune system doesn't change very much as it grows. If we can target that relationship early on, treatment should have a stronger chance of success.

"As bowel cancer treatment becomes increasingly personalized, understanding how tumors evolve and change matters even more than it did before. Like the explosion which set the course of the universe, bowel cancer's Big Bang gives us the biggest clues of what its future holds and how we might change that future."

A Common and Challenging Cancer

Bowel cancer is the fourth most common cancer in the UK, with about 44,100 new cases each year -- around 120 every day. Approximately 15% of these cases respond well to immunotherapy, while the majority remain resistant to this treatment approach.

Currently, several types of bowel cancer vaccines are being tested in clinical trials. These are designed to help the immune system recognize and destroy returning or newly forming cancer cells after surgery or other treatments.

Study lead author Eszter Lakatos, a mathematical biologist at Chalmers University of Technology and the University of Gothenburg, Sweden, said:

"Our research group has investigated and found answers to how cancer cells render themselves invisible to the immune system. Our hope is that these insights will eventually lead to more targeted, effective and early treatments, in addition to surgery."




To uncover these mechanisms, the research team analyzed tumor and immune cells from 29 people with bowel cancer. They sequenced the DNA and RNA from each sample and examined how tightly the DNA was wound around proteins in the chromosomes (a process known as epigenetics).

The scientists found that epigenetic changes in cancer cells alter how DNA is "read" to produce RNA, which carries the instructions for making proteins. These changes can reduce the number of neoantigens -- "red flag" proteins that alert immune cells to danger -- on the surface of cancer cells. With fewer neoantigens, the immune system struggles to recognize and destroy the tumor.

Toward More Effective Immunotherapy

The researchers believe that combining immunotherapy with drugs that modify the epigenome could improve treatment outcomes. Such a combination might increase the number of neoantigens displayed by cancer cells, making them easier for the immune system to target. Further testing will be needed before this approach can move into clinical trials.

Dr. Catherine Elliott, Director of Research at Cancer Research UK, said:

"To beat bowel cancer for everyone, we need to understand what happens at the very earliest stages of the disease. No matter how different bowel cancer tumors can look, one defining moment at the start makes a big difference to how the cancer grows.

"Bowel cancer has an insidious ability to resist treatment. Immunotherapy is starting to work well for patients, but it doesn't work for everyone. This research helps us understand why, as well as giving us new insights to make immunotherapy work better for bowel cancer."

Understanding the Disease's Earliest Moments

Tom Collins, Research Lead for Discovery Research at the Wellcome Trust, added:

"Through tracing the earliest stages of bowel cancer, the research team has shed valuable new light on a mechanism that could lead to more targeted, effective and early treatments.

"This is a powerful example of discovery science. Research at this molecular level has provided a deeper understanding of how bowel cancer develops, which could lead to the improved health outcomes for patients in the long-term."

The study, titled "Epigenetically driven and early immune evasion in colorectal cancer evolution," was published on November 5 in Nature Genetics.
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Scientists discover how hair cells can help heal skin faster | ScienceDaily
The skin contains two main types of adult stem cells: epidermal stem cells and hair follicle stem cells. Normally, each type has a clear role -- one maintains the skin while the other supports hair growth. However, research from Rockefeller University has revealed that hair follicle stem cells (HFSCs) are surprisingly adaptable. When the skin is injured, these cells can switch from growing hair to helping repair the wound.


						
So what tells them when it's time to make that switch?

A Stress Signal That Changes Cell Behavior

The same Rockefeller research team has now identified the key signal behind this transformation. Hair follicle stem cells respond to what's called an integrated stress response (ISR) -- a cellular alert system that helps them conserve energy and focus on survival tasks.

In the skin, this stress response is tied to the amino acid serine, a non-essential nutrient found in common foods like meat, grains, and milk. In their study published in Cell Metabolism, the scientists showed that when serine levels fall, the ISR activates and hair production slows down. If the skin is also wounded, the ISR ramps up even further, stopping hair growth entirely so that cells can concentrate on repairing damaged tissue. This shift in priorities helps the skin heal faster.

"Serine deprivation triggers a highly sensitive cellular 'dial' that fine tunes the cell's fate -- towards skin and away from hair," explains first author Jesse Novak, an MD-PhD student at Weill Cornell's Tri-Institutional MD-PhD Program and former doctoral student in the Rockefeller lab of Elaine Fuchs. "Our findings suggest that we might be able to speed up the healing of skin wounds by manipulating serine levels through diet or medications."

Adult tissues depend on stem cells to maintain balance -- replacing cells that die and repairing tissue when it's damaged. Yet, scientists still know little about how these cells manage their energy and nutrients during different tasks. Novak and his team wanted to understand the metabolic factors that keep stem cells functioning normally and what changes when they must shift gears to heal a wound.




"Most skin wounds that we get are from abrasions, which destroy the upper part of the skin," says Novak. "That area is home to a pool of stem cells that normally takes charge in wound repair. But when these cells are destroyed, it forces hair follicle stem cells to take the lead in repair," Novak says. "Knowing that, we thought that tracking these skin cells through wound healing presented a very good model for testing if and how metabolites are regulating this process overall."

Serine's Role Beyond Hair and Skin

Earlier research from the Fuchs lab showed that precancerous skin stem cells can become dependent on circulating serine and that limiting serine in the diet helps stop these cells from turning cancerous. Those findings highlighted serine's powerful influence on cell behavior and even inspired studies testing serine-free diets as cancer treatments.

However, it remained unclear how reducing serine might affect healthy tissue. To explore this, Novak focused on serine's role in normal stem cell activity and how its absence might reshape regeneration.

The researchers tested how hair follicle stem cells respond to metabolic stress. They either deprived mice of dietary serine or used genetic methods to block the cells from producing their own. In both cases, the results showed that serine communicates directly with the ISR -- a system that monitors when tissue conditions go off balance.

When serine levels were low, hair growth slowed because it requires significant energy. When wounds occurred, the ISR activated even more strongly, prioritizing healing over hair regeneration. In other words, when stress increases, the skin's repair mechanisms take priority.




"No one likes to lose hair, but when it comes down to survival in stressful times, repairing the epidermis takes precedence," says Fuchs. "A missing patch of hair isn't a threat to an animal, but an unhealed wound is."

Can Extra Serine Boost Hair Growth?

Once the team confirmed that low serine levels affect stem cell behavior, they wondered about the reverse -- could increasing serine levels enhance hair growth? The answer appears to be no. The body maintains tight control over serine levels, and even when mice were given six times more dietary serine than usual, levels only increased by about 50%.

"However, we did see that if we prevented a stem cell from making its own serine and replenished its losses through a high-serine diet, we were able to partially rescue hair regeneration," Novak adds.

Next, the researchers plan to investigate whether wound healing can be improved by lowering serine intake or by using medications that influence serine levels or the ISR pathway. They also aim to test other amino acids to see if any have similar effects.

"Overall, the ability of stem cells to make cell fate decisions based upon the levels of stress they experience is likely to have broad implications for how tissues optimize their regenerative capacities in times where resources are scarce," says Fuchs.
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The bright colors in your food may be harming your kids | ScienceDaily
Nearly one in five packaged foods and drinks in the United States contain synthetic food dyes, according to new research that analyzed 39,763 grocery store products. The study was recently published in the Journal of the Academy of Nutrition and Dietetics.


						
Synthetic dyes are often added to make foods look more appealing, especially products aimed at children, but a growing body of evidence indicates they may contribute to behavioral problems such as hyperactivity and inattention.1

Foods Marketed to Children Contain More Dyes and Sugar

Researchers from The George Institute for Global Health, the University of North Carolina, and the Center for Science in the Public Interest examined ingredient information for packaged foods and beverages made by the 25 largest U.S. food manufacturers. They also focused on the five food categories most commonly promoted to children: confectionery, sugar-sweetened beverages, ready meals, breakfast cereals, and baked goods such as cakes, cookies, and pastries.

Products in these child-targeted categories were significantly more likely to include synthetic dyes. Artificial colors were present in 28% of those products, compared with only 11% in other categories. The study also found that foods containing synthetic dyes had much higher sugar content, averaging 141% more sugar (33.3g per 100g compared with 13.8g per 100g in products without dyes).

Experts Express Concern Over Industry Practices

Dr. Elizabeth Dunford, Research Fellow at The George Institute, and Adjunct Assistant Professor, Department of Nutrition at the University of North Carolina, said that the continued presence of synthetic dyes in the food system was a cause for concern.




"Given the accumulation of evidence over the last 40 years pointing to the health harms of synthetic dyes, it's disappointing to see that they're still so prevalent in our food system, particularly in products that are designed to appeal to children," she said.

"The high levels of sugar in these brightly colored products suggests that companies are using synthetic dyes to market sweet foods and beverages, but both ingredients are linked to poor health outcomes."

Major Brands Among Top Offenders

Confectionery companies were found to have the highest use of synthetic dyes, with Ferrero (60%) and Mars (52%) leading the list. More than half (51%) of PepsiCo's energy drinks contained synthetic dyes, along with 79% of all sports drinks, regardless of brand.

Dr. Thomas Galligan, Principal Scientist for Food Additives and Supplements at the Center for Science in the Public Interest, said that synthetic food dyes remain unnecessary in the U.S. food supply, yet efforts to remove them have been slow.

"The FDA recently asked the food industry to voluntarily phase synthetic dyes out of the food supply, but many companies had previously made promises to stop using them and then failed to keep those promises. So, it remains to be seen if food companies will comply with this new request," he said.




"If the FDA were to require warning labels on synthetically dyed foods, similar to the rule in place since 2010 in the European Union, there would be a much stronger incentive for industry to reformulate. Those warnings would also ensure consumers are better able to protect themselves from products sold by companies who choose not to phase dyes out entirely."

State Efforts and Consumer Advice

Dr. Dunford said it was encouraging to see that dozens of U.S. states have now introduced bills targeting synthetic dyes this year. She added that the new research could be valuable to policymakers as they move forward.

"But until the regulatory process catches up with the science, parents and health-conscious consumers should always check the ingredients label for synthetic dyes and for high levels of added sugar. If a product contains either, you are better off not buying it, especially for your kids."

Notes
    	California Office of Environmental Health Hazard Assessment. Health Effects Assessment: Potential Neurobehavioral Effects of Synthetic Food Dyes in Children. 2021. https://oehha.ca.gov/risk-assessment/report/health-effects-assessment-potential-neurobehavioral-effects-synthetic-food-dyes-children
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Mini llama proteins show promise for Alzheimer's treatment | ScienceDaily
Nanobodies, which are very small proteins found in camelid species such as camels, llamas, and alpacas, may provide a powerful new way to treat brain disorders like schizophrenia and Alzheimer's disease. A new study published on November 5 in the Cell Press journal Trends in Pharmacological Sciences explains how their small size allows them to reach and treat brain cells more effectively in mice, while causing fewer side effects. The researchers also outline what must be done before these treatments can be safely tested in humans.


						
"Camelid nanobodies open a new era of biologic therapies for brain disorders and revolutionize our thinking about therapeutics," says co-corresponding author Philippe Rondard of the Centre National de la Recherche Scientifique (CNRS) in Montpellier, France. "We believe they can form a new class of drugs between conventional antibodies and small molecules."

How Nanobodies Were Discovered

Nanobodies were first identified in the early 1990s by Belgian scientists investigating the immune systems of camelids. They found that, in addition to the standard antibodies composed of two heavy and two light chains, camelids also produce a simpler version made up of only heavy chains. The small, active fragment of these antibodies -- now known as nanobodies -- is about one-tenth the size of typical antibodies. These unique molecules have not been observed in any other mammals, although they do exist in some cartilaginous fish.

Antibody-based drugs are widely used to treat conditions like cancer and autoimmune diseases, but they have shown limited success in addressing disorders of the brain. Even the few antibody therapies that provide some benefit, such as certain Alzheimer's treatments, are often linked to unwanted side effects.

According to the researchers, nanobodies' compact structure gives them a distinct advantage. Their smaller size allows them to cross the blood-brain barrier and act on targets more efficiently, which could lead to improved outcomes with fewer adverse reactions. In previous studies, nanobodies have been shown to restore normal behavior in mouse models of schizophrenia and other neurological disorders.

How Nanobodies Work in the Brain

"These are highly soluble small proteins that can enter the brain passively," explains co-corresponding author Pierre-Andre Lafon, also of CNRS. "By contrast, small-molecule drugs that are designed to cross the blood-brain barrier are hydrophobic in nature, which limits their bioavailability, increases the risk of off-target binding, and is linked to side effects."




Beyond their unique biological properties, nanobodies are simpler to produce and purify than traditional antibodies. They can also be precisely engineered and fine-tuned to target specific molecules in the brain.

Before nanobody-based drugs can be tested in human clinical trials, several key steps must be completed. The research team notes that toxicology studies and long-term safety assessments are essential. They also need to understand the effects of chronic administration and determine how long nanobodies remain active in the brain (a crucial step for developing accurate dosing strategies).

"Regarding the nanobodies themselves, it is also necessary to evaluate their stability, confirm their proper folding, and ensure the absence of aggregation," says Rondard. "It will be necessary to obtain clinical-grade nanobodies and stable formulations that maintain activity during long-term storage and transport."

Moving Toward Clinical Applications

"Our lab has already started to study these different parameters for a few brain-penetrant nanobodies and has recently shown that conditions of treatment are compatible with chronic treatment," Lafon adds.

This research was supported by the Centre National de la Recherche Scientifique (CNRS), Institut National de la Sante et de la Recherche Medicale (INSERM), University of Montpellier, French National Research Agency (ANR-20-CE18-0011; ANR-22-CE18-0003; ANR-25-CE18-0434), Fondation pour la Recherche Medicale (FRM EQU202303016470 and FRM PMT202407019488), LabEX MAbImprove (ANR-10-LABX-5301), Proof-of-concept Region Occitanie, and the transfer of Technology Agency SaTT AxLR Occitanie.
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Common acne drug may protect against schizophrenia | ScienceDaily
A widely used antibiotic may help lower the chances of some young people developing schizophrenia, according to new research.


						
Scientists found that adolescents receiving mental health care who were prescribed the antibiotic doxycycline were significantly less likely to develop schizophrenia later in life than those treated with other antibiotics.

Experts believe the results suggest a potential new use for an existing and widely available medication as a preventive treatment for severe mental illness.

Understanding Schizophrenia and Its Early Onset

Schizophrenia is a serious mental health disorder that typically begins in early adulthood and is often marked by hallucinations, delusions, and disorganized thinking. Finding ways to reduce the risk of developing the condition has long been a major challenge for mental health researchers.

To explore possible prevention strategies, scientists from the University of Edinburgh, working with colleagues from the University of Oulu and University College Dublin, analyzed extensive healthcare data from Finland using advanced statistical models.

The study examined health records from more than 56,000 adolescents who had received antibiotics while attending mental health services. Those treated with doxycycline showed a 30-35 percent lower risk of later developing schizophrenia compared with peers who received other types of antibiotics.




The research team believes this protective effect could be related to doxycycline's impact on inflammation and brain development.

How Doxycycline Might Protect the Brain

Doxycycline is a broad-spectrum antibiotic commonly prescribed for infections and acne. Earlier studies have found that it can reduce inflammation in brain cells and affect synaptic pruning -- a normal developmental process in which the brain trims and strengthens neural connections. Too much pruning has been linked to the onset of schizophrenia.

Further analysis confirmed that the reduced risk was not merely due to participants being treated for acne instead of infections and was unlikely to result from other unnoticed differences between the groups.

Professor Ian Kelleher, study lead and Professor of Child and Adolescent Psychiatry at the University of Edinburgh, explained: "As many as half of the people who develop schizophrenia had previously attended child and adolescent mental health services for other mental health problems. At present, though, we don't have any interventions that are known to reduce the risk of going on to develop schizophrenia in these young people. That makes these findings exciting."

He added: "Because the study was observational in nature and not a randomized controlled trial, it means we can't draw firm conclusions on causality, but this is an important signal to further investigate the protective effect of doxycycline and other anti-inflammatory treatments in adolescent psychiatry patients as a way to potentially reduce the risk of developing severe mental illness in adulthood."

The study was published in the American Journal of Psychiatry and involved researchers from the University of Edinburgh, University of Oulu, University College Dublin, and St John of God Hospitaller Services Group. Funding was provided by the Health Research Board.
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Antarctica's collapse may already be unstoppable, scientists warn | ScienceDaily
Antarctica faces the possibility of sudden and potentially irreversible changes to its ice, oceans, and ecosystems. Scientists warn that without a sharp global reduction in carbon emissions, these transformations could have serious effects not only for the continent but also for Australia and the rest of the planet.


						
The warning comes from new research published in Nature by scientists from The Australian National University (ANU) and the University of New South Wales (UNSW), together with researchers from all of Australia's major Antarctic science institutions.

The team found that multiple large-scale changes are now unfolding at once across Antarctica and that these processes are tightly "interlinked," intensifying global pressure on the climate system, sea levels, and ecosystems.

The West Antarctic Ice Sheet: A Collapse in Motion

Researchers identified the West Antarctic Ice Sheet (WAIS) as being at extreme risk of collapsing as atmospheric carbon dioxide levels continue to climb. A full collapse of the WAIS could raise global sea levels by more than three meters, endangering coastal populations and major cities worldwide.

Dr. Nerilie Abram, Chief Scientist at the Australian Antarctic Division (AAD) and lead author of the study, warned that such an event would have "catastrophic consequences for generations to come."

She noted that "rapid change has already been detected across Antarctica's ice, oceans and ecosystems, and this is set to worsen with every fraction of a degree of global warming."

Sea Ice Decline and Worsening Feedback Loops




According to Dr. Abram, the sharp decline in Antarctic sea ice is another alarming signal. "The loss of Antarctic sea ice is another abrupt change that has a whole range of knock-on effects, including making the floating ice shelves around Antarctica more susceptible to wave-driven collapse," she said.

The reduction in sea ice, together with the weakening of deep ocean circulation in the Southern Ocean, indicates that these systems are more vulnerable to rising temperatures than previously believed.

As sea ice disappears, more solar heat is absorbed by the ocean's surface, amplifying regional warming. Dr. Abram added that other critical systems may soon reach a point of no return, including the ice shelves that hold back parts of the Antarctic ice sheet.

Consequences Reaching Australia and Beyond

Professor Matthew England from UNSW and the ARC Australian Centre for Excellence in Antarctic Science (ACEAS), who co-authored the study, explained that these rapid Antarctic shifts could have severe effects for Australia.

"Consequences for Australia include rising sea levels that will impact our coastal communities, a warmer and deoxygenated Southern Ocean being less able to remove carbon dioxide from the atmosphere, leading to more intense warming in Australia and beyond, and increased regional warming from Antarctic sea ice loss," he said.




Wildlife and Ecosystems in Jeopardy

The loss of sea ice is already threatening Antarctic wildlife. Professor England warned that emperor penguin populations are facing greater extinction risks because their chicks depend on stable sea ice to mature. "The loss of entire colonies of chicks has been seen right around the Antarctic coast because of early sea ice breakout events, and some colonies have experienced multiple breeding failure events over the last decade," he said.

Other species are also under threat. The researchers reported that krill, as well as several penguin and seal species, could experience major declines, while key phytoplankton that form the base of the food web are being affected by ocean warming and acidification.

Professor England added that a potential collapse in Antarctic overturning circulation would be disastrous for marine ecosystems, preventing vital nutrients from reaching surface waters where marine life depends on them.

Urgent Global Action Needed

Dr. Abram emphasized that while efforts through the Antarctic Treaty System remain vital, they will not be sufficient on their own. "While critically important, these measures will not help to avoid climate-related impacts that are already beginning to unfold," she said.

She urged that "the only way to avoid further abrupt changes and their far-reaching impacts is to reduce greenhouse gas emissions fast enough to limit global warming to as close to 1.5 degrees Celsius as possible."

Governments, industries, and communities, she added, must now include these accelerating Antarctic changes in their planning for climate adaptation, especially in regions like Australia that will be directly affected.

A Global Effort to Understand Antarctica's Rapid Change

The research represents a collaboration among leading Antarctic experts from Australia, South Africa, Switzerland, France, Germany, and the United Kingdom. It was led by the Australian Centre for Excellence in Antarctic Science (ACEAS), working with Securing Antarctica's Environmental Future (SAEF), the Australian Antarctic Program Partnership (AAPP), and the Australian Antarctic Division (AAD).

This study supports the objectives of the Australian Antarctic Science Decadal Strategy 2025-2035, a long-term initiative to understand and address the sweeping changes underway in Earth's southernmost region.
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New 2D material transforms air into fuel and fertilizer | ScienceDaily
Scientists are working to make renewable technologies more efficient by studying ultra-thin materials known as two-dimensional (2D) materials. These materials could open new pathways for producing essential chemicals like ammonia, a key ingredient in fertilizer, through cleaner and more sustainable methods.


						
Among these materials, a family called MXenes stands out. MXenes are low-dimensional compounds capable of converting components from the air into ammonia that can be used in fertilizers and transportation fuels. Their unique chemistry allows scientists to adjust their composition, providing precise control over their properties and performance.

This research was detailed in the Journal of the American Chemical Society by chemical engineering professors Drs. Abdoulaye Djire and Perla Balbuena, along with Ph.D. candidate Ray Yoo.

Rethinking Catalyst Design

Djire and his team are challenging long-held beliefs about how transition metal-based materials function. Traditionally, scientists believed a catalyst's effectiveness was determined solely by the type of metal it contained. Djire's group aims to expand that understanding.

"We aim to expand our understanding of how materials function as catalysts under electrocatalytic conditions," Djire said. "Ultimately, this knowledge may help us identify the key components needed to produce chemicals and fuels from earth-abundant resources."

Tuning Atomic Properties for Better Performance

The structure of MXenes can be adjusted by modifying how nitrogen atoms interact within the lattice. This change, known as lattice nitrogen reactivity, influences the way molecules vibrate, known as their vibrational properties. These properties are critical in determining how effectively a material can catalyze chemical reactions.




Because MXenes can be fine-tuned, they can be optimized for a wide variety of renewable energy applications. Yoo explained that this makes them promising alternatives to costly electrocatalyst materials.

"MXenes are the ideal candidates as transition metal-based alternative materials. They have promising potential due to their many desirable qualities," Yoo said. "Nitride MXenes play an important role in electrocatalysis, as shown through their improvement in performance compared to the widely studied carbide counterparts."

Computational Insights and Molecular Interactions

To deepen their understanding, Ph.D. student Hao-En Lai from Dr. Balbuena's group conducted computational studies to model how MXenes behave at the molecular level. The simulations revealed how energy-relevant solvents interact with MXene surfaces, helping the researchers quantify molecular interactions important to ammonia synthesis.

Djire, Yoo, and their collaborators also analyzed the vibrational behavior of titanium nitride using Raman spectroscopy, a non-destructive method that reveals detailed information about a material's structure and bonding.

"I feel that one of the most important parts of this research is the ability of Raman spectroscopy to reveal the lattice nitrogen reactivity," Yoo said. "This reshapes the understanding of the electrocatalytic system involving MXenes."

According to Yoo, continuing to explore nitride MXenes and their interactions with polar solvents through Raman spectroscopy could yield major advancements in green chemistry.




Toward Atom-by-Atom Control of Energy Conversion

"We demonstrate that electrochemical ammonia synthesis can be achieved through the protonation and replenishment of lattice nitrogen," Djire said. "The ultimate goal of this project is to gain an atomistic-level understanding of the role played by the atoms that constitute a material's structure."

This research received support from the U.S. Army DEVCOM ARL Army Research Office Energy Sciences Competency, Electrochemistry Program (award # W911NF-24-1-0208). The authors noted that the opinions and conclusions presented are their own and do not necessarily reflect the official policies of the U.S. Army or the U.S. Government.
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A new equation may explain the Universe without dark matter | ScienceDaily
For many years, scientists have believed that dark matter and dark energy make up most of the cosmos. But new research challenges that view, suggesting these mysterious components might not exist at all. Instead, the effects we attribute to them could arise naturally if the fundamental forces of the universe slowly weaken as it grows older.


						
The study, led by Rajendra Gupta, an Adjunct Professor in the Department of Physics at the University of Ottawa, proposes that gradual changes in the strength of nature's forces (such as gravity) over time and space could explain several puzzling cosmic behaviors. These include how galaxies rotate, evolve, and cluster, as well as how the universe expands.

Challenging Long-Held Assumptions

"The universe's forces actually get weaker on the average as it expands," Professor Gupta explains. "This weakening makes it look like there's a mysterious push making the universe expand faster (which is identified as dark energy). However, at galactic and galaxy-cluster scale, the variation of these forces over their gravitationally bound space results in extra gravity (which is considered due to dark matter). But those things might just be illusions, emergent from the evolving constants defining the strength of the forces."

He continues, "There are two very different phenomena needed to be explained by dark matter and dark energy: The first is at cosmological scale, that is, at a scale larger than 600 million light years assuming the universe is homogeneous and the same in all directions. The second is at astrophysical scale, that is, at smaller scale the universe is very lumpy and direction dependent. In the standard model, the two scenarios require different equations to explain observations using dark matter and dark energy. Ours is the only one that explains them with the same equation, and without needing dark matter or dark energy."

Gupta adds that the approach provides a single framework for explaining observations like galaxy rotation, clustering, and the bending of light around massive objects. "It's all just the result of the constants of nature varying as the universe ages and becomes lumpy," he says.

A New Model on the Galactic Scale

In earlier work, Professor Gupta questioned the existence of dark matter on a cosmic scale. His latest research extends that idea to smaller, astrophysical scales, examining how galaxies rotate.




In this model, a parameter known as a emerges when the coupling constants -- the quantities describing the strength of fundamental forces -- are allowed to evolve. This a term acts as an additional element in gravitational equations, reproducing the same effects traditionally explained by dark matter and dark energy.

At large scales, a is treated as constant (for example, using supernova data). Locally, within galaxies, a changes depending on how ordinary matter (black holes, stars, planets, and gas) is distributed. In regions rich in matter, the effect is smaller; in sparse regions, it grows stronger. As a result, the model naturally explains why stars in a galaxy's outer regions move faster than expected without invoking unseen dark matter halos.

Rethinking the Universe's Timeline

Gupta believes this approach could help resolve longstanding astronomical puzzles. "For years, we've struggled to explain how galaxies in the early universe formed so quickly and became so massive," he notes. "With our model, you don't need to assume any exotic particles or break the rules of physics. The timeline of the universe simply stretches out, almost doubling the universe's age, and making room for everything we observe."

By effectively lengthening the universe's developmental timeline, the model makes it easier to understand how enormous structures -- such as galaxies and black holes -- could have formed so soon after the Big Bang.

This theory could dramatically reshape our understanding of the cosmos. It even suggests that the decades-long search for dark matter particles, which has cost billions of dollars, might not be needed. Even if such exotic particles were discovered, Gupta argues, they would still only account for about six times the mass of ordinary matter.

"Sometimes, the simplest explanation is the best one. Maybe the Universe's biggest secrets are just tricks played by the evolving constants of nature," he concludes.

The research, titled "Testing CCC+TL Cosmology with Galaxy Rotation Curves," appears in the peer-reviewed journal Galaxies.
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Colossal stars forged the Universe's earliest clusters | ScienceDaily
An international team led by ICREA researcher Mark Gieles from the Institute of Cosmos Sciences of the University of Barcelona (ICCUB) and the Institute of Space Studies of Catalonia (IEEC) has created a new model that sheds light on how extremely massive stars (EMS), with more than 1,000 times the mass of the Sun, shaped the formation and early development of the universe's oldest star clusters.


						
Published in the Monthly Notices of the Royal Astronomical Society, the research shows that these enormous, short-lived stars played a vital role in determining the chemical makeup of globular clusters (GCs), which are among the most ancient and mysterious stellar systems known.

Globular clusters: ancient witnesses to cosmic history

Globular clusters are tightly packed, spherical collections of hundreds of thousands to millions of stars found in nearly every galaxy, including our own Milky Way. Most of them are over 10 billion years old, suggesting they emerged not long after the Big Bang.

The stars within these clusters display unusual chemical compositions, with unexpected levels of elements such as helium, nitrogen, oxygen, sodium, magnesium, and aluminum. These puzzling variations, long a mystery to astronomers, hint at complex processes that altered the gas from which the stars originally formed, likely involving extremely hot "contaminants."

Modeling the birth of ancient clusters

The new study expands on an existing theory called the inertial-inflow model, applying it to the extreme conditions of the early universe. The researchers demonstrate that in the most massive star clusters, turbulent gas flows can naturally generate extremely massive stars (EMS) ranging from 1,000 to 10,000 times the Sun's mass. These stellar giants produce powerful winds filled with the products of high-temperature hydrogen fusion, which then mix with the surrounding pristine gas to create stars with distinct chemical fingerprints.




"Our model shows that just a few extremely massive stars can leave a lasting chemical imprint on an entire cluster," explains Mark Gieles (ICREA-ICCUB-IEEC). "It finally links the physics of globular cluster formation with the chemical signatures we observe today."

Researchers Laura Ramirez Galeano and Corinne Charbonnel of the University of Geneva add, "It was already known that nuclear reactions in the centres of extremely massive stars could create the appropriate abundance patterns. We now have a model that provides a natural pathway for forming these stars in massive star clusters."

This entire process unfolds quickly -- within just one to two million years -- and takes place before any supernova explosions occur, preventing contamination of the cluster's gas by supernova material.

Unlocking clues to the early universe and black holes

The findings have implications that reach far beyond the Milky Way. The authors suggest that nitrogen-rich galaxies observed by the James Webb Space Telescope (JWST) likely contain globular clusters dominated by extremely massive stars that formed in the earliest phases of galaxy evolution.

"Extremely massive stars may have played a key role in the formation of the first galaxies," notes Paolo Padoan (Dartmouth College and ICCUB-IEEC). "Their luminosity and chemical production naturally explain the nitrogen-enriched proto-galaxies that we now observe in the early universe with the JWST."

These immense stars are thought to end their lives by collapsing into intermediate-mass black holes (weighing more than 100 Suns), which could be detectable through gravitational waves.

Overall, the study offers a cohesive explanation connecting star formation, chemical enrichment, and black hole creation. It suggests that extremely massive stars were crucial to the development of the first galaxies, simultaneously enriching globular clusters and giving rise to the earliest black holes.
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The Universe may have already started slowing down | ScienceDaily
The universe may not be speeding up after all. According to a new study, its expansion could actually be slowing down, challenging one of modern cosmology's most fundamental ideas.


						
The findings, published November 6 in Monthly Notices of the Royal Astronomical Society, question the long-accepted belief that a mysterious force known as "dark energy" is pushing galaxies apart at an ever-increasing rate. Instead, researchers found no convincing evidence that the universe is still accelerating.

If confirmed, the results could reshape scientists' understanding of dark energy, help resolve the long-standing "Hubble tension," and transform theories about the universe's past and future.

Evidence for a Cosmic Slowdown

Lead researcher Professor Young-Wook Lee of Yonsei University in South Korea said, "Our study shows that the universe has already entered a phase of decelerated expansion at the present epoch and that dark energy evolves with time much more rapidly than previously thought.

"If these results are confirmed, it would mark a major paradigm shift in cosmology since the discovery of dark energy 27 years ago."

For nearly three decades, astronomers have believed that the universe's expansion was accelerating due to dark energy, a mysterious force acting as a kind of "anti-gravity." This conclusion was originally based on measurements of distant type Ia supernovae, a discovery that earned the 2011 Nobel Prize in Physics.




Rethinking the Universe's "Standard Candles"

The new research from Yonsei University challenges that foundation. Type Ia supernovae, long considered reliable "standard candles" for measuring cosmic distances, appear to be influenced by the age of the stars that create them.

Even after standardizing their brightness, the team found that supernovae originating from younger stars tend to look fainter, while those from older stars appear brighter. Analyzing data from 300 host galaxies, the researchers confirmed this age effect with an extraordinary level of confidence (99.999%).

This means that part of the dimming once attributed to cosmic acceleration could actually result from stellar population differences rather than universal expansion.

A New Model Emerges

When the team corrected for this age-related bias, the supernova data no longer fit the standard LCDM model, which assumes a constant form of dark energy. Instead, it matched more closely with a newer model supported by the Dark Energy Spectroscopic Instrument (DESI) project.




This alternative model draws on baryonic acoustic oscillations (BAO) -- essentially ancient sound waves from the Big Bang -- and data from the cosmic microwave background (CMB). Both sources suggest that dark energy is not constant but instead weakens and changes over time.

When researchers combined the corrected supernova data with BAO and CMB results, the evidence became overwhelming: the universe does not appear to be accelerating anymore, but has entered a phase of decelerated expansion.

A Universe Already Slowing

Professor Lee explained, "In the DESI project, the key results were obtained by combining uncorrected supernova data with baryonic acoustic oscillations measurements, leading to the conclusion that while the universe will decelerate in the future, it is still accelerating at present.

"By contrast, our analysis -- which applies the age-bias correction -- shows that the universe has already entered a decelerating phase today. Remarkably, this agrees with what is independently predicted from BAO-only or BAO+CMB analyses, though this fact has received little attention so far."

Testing the Findings

To strengthen their conclusions, the Yonsei team is performing what they call an "evolution-free test." This approach examines only supernovae from young, coeval galaxies -- those with stars of similar ages -- across the entire redshift range. Early results already support the main finding.

"Within the next five years, with the Vera C. Rubin Observatory discovering more than 20,000 new supernova host galaxies, precise age measurements will allow for a far more robust and definitive test of supernova cosmology," said research professor Chul Chung, a co-lead author of the study, along with PhD candidate Junhyuk Son.

The Vera C. Rubin Observatory and the Future of Cosmology

Located high in the Chilean Andes, the Vera C. Rubin Observatory houses the world's most powerful digital camera. Having begun scientific operations this year, it is expected to revolutionize our understanding of both the solar system and the broader universe.

After the Big Bang, roughly 13.8 billion years ago, the universe expanded rapidly before gravity slowed it down. Then, around nine billion years after its birth, scientists discovered that expansion had begun speeding up again. This was attributed to dark energy, which is believed to make up about 70 percent of the universe.

Dark Energy's Mystery Deepens

Despite decades of study, dark energy remains one of science's most puzzling enigmas. Last year, data from DESI in Tucson, Arizona hinted that the influence of dark energy might have changed over time, an idea now gaining traction with the Yonsei team's new results.

With advanced instruments like DESI and the Vera C. Rubin Observatory, astronomers hope to finally uncover what dark energy really is -- and how it shapes the fate of the universe.
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Astronomers discover dying stars eating their planets | ScienceDaily
A new study from astronomers at UCL (University College London) and the University of Warwick suggests that aging stars may be destroying the giant planets orbiting closest to them.


						
When stars like the Sun exhaust their hydrogen fuel, they begin to cool and expand, transforming into red giants. For our Sun, this dramatic phase is expected to occur in roughly five billion years.

The research, published in the Monthly Notices of the Royal Astronomical Society, analyzed nearly half a million stars that had recently entered this "post-main sequence" stage of evolution.

Searching for Planets Around Evolving Stars

The team identified 130 planets and potential planet candidates (i.e., that still need to be confirmed) orbiting closely around these aging stars, including 33 new candidates never detected before.

They found that such planets were far less common around stars that had expanded and cooled enough to qualify as red giants (i.e., those further along in their post-main sequence evolution). This pattern suggests that many of these planets may already have been destroyed.

Evidence of Planetary Destruction

Lead author Dr. Edward Bryant (Mullard Space Science Laboratory at UCL and the University of Warwick) explained: "This is strong evidence that as stars evolve off their main sequence they can quickly cause planets to spiral into them and be destroyed. This has been the subject of debate and theory for some time but now we can see the impact of this directly and measure it at the level of a large population of stars.




"We expected to see this effect but we were still surprised by just how efficient these stars seem to be at engulfing their close planets."

According to Dr. Bryant, the destruction occurs through a powerful gravitational struggle known as tidal interaction. As a star grows and expands, these forces intensify. "Just like the Moon pulls on Earth's oceans to create tides, the planet pulls on the star," he said. "These interactions slow the planet down and cause its orbit to shrink, making it spiral inwards until it either breaks apart or falls into the star."

What It Means for the Solar System

Co-author Dr. Vincent Van Eylen (Mullard Space Science Laboratory at UCL) added perspective: "In a few billion years, our own Sun will enlarge and become a red giant. When this happens, will the solar system planets survive? We are finding that in some cases planets do not.

"Earth is certainly safer than the giant planets in our study, which are much closer to their star. But we only looked at the earliest part of the post-main sequence phase, the first one or two million years of it -- the stars have a lot more evolution to go.

"Unlike the missing giant planets in our study, Earth itself might survive the Sun's red giant phase. But life on Earth probably would not."

To carry out their research, the team used data from NASA's Transiting Exoplanet Survey Satellite (TESS). They employed an algorithm to identify small, repeated dips in starlight caused by planets passing in front of their stars. Their focus was on giant planets with short orbits (i.e., taking no more than 12 days to circle their star).




Starting with more than 15,000 possible signals, the researchers used rigorous checks to eliminate false positives, ultimately narrowing the list to 130 confirmed or candidate planets. Of these, 48 were already known, 49 were known candidates awaiting confirmation, and 33 were completely new discoveries.

Fewer Planets Around Older Stars

The researchers found that stars further along in their evolution were significantly less likely to host nearby giant planets. The overall occurrence rate was just 0.28%, with younger post-main sequence stars showing a higher rate (0.35%) comparable to main sequence stars. The most evolved stars -- those classified as red giants -- showed a sharp drop to 0.11%. (For this analysis, the smallest 12 of the 130 identified planets were excluded.)

Using TESS data, astronomers can estimate a planet's size (radius). To confirm whether these objects are true planets or low-mass stars or brown dwarfs ("failed stars" that never ignited nuclear fusion), their mass must be determined.

This is done by measuring the tiny shifts in the motion of the host star caused by a planet's gravitational pull. These "stellar wobbles" allow scientists to infer the planet's mass.

Dr. Bryant added: "Once we have these planets' masses, that will help us understand exactly what is causing these planets to spiral in and be destroyed."

The research was supported by the UK Science and Technology Facilities Council (STFC).
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Scientists find hidden brain source that fuels dementia | ScienceDaily
Scientists at Weill Cornell Medicine have identified a surprising culprit that may contribute to dementia: free radicals generated in a particular region of brain support cells known as astrocytes. The study, published Nov. 4 in Nature Metabolism, found that blocking this specific site reduced inflammation and protected neurons. The results point toward a promising new strategy for treating neurodegenerative diseases such as frontotemporal dementia and Alzheimer's disease.


						
"I'm really excited about the translational potential of this work," said Dr. Anna Orr, the Nan and Stephen Swid Associate Professor of Frontotemporal Dementia Research in the Feil Family Brain and Mind Research Institute and member of the Appel Alzheimer's Disease Research Institute at Weill Cornell, who co-led the study. "We can now target specific mechanisms and go after the exact sites that are relevant for disease."

How Mitochondria and Free Radicals Affect the Brain

The research focused on mitochondria, the cell's energy-producing structures that convert food into usable energy. In the process, mitochondria release reactive oxygen species (ROS) -- molecules commonly known as free radicals. At normal levels, ROS help regulate essential cell functions, but excessive or poorly timed production can damage cells.

"Decades of research implicate mitochondrial ROS in neurodegenerative diseases," said Dr. Adam Orr, an assistant professor of research in neuroscience in the Feil Family Brain and Mind Research Institute at Weill Cornell, who co-led the work.

Because of this connection, scientists have long tested antioxidants as a potential way to neutralize ROS and slow neurodegeneration. However, these clinical trials have largely failed. "That lack of success might be related to the inability of antioxidants to block ROS at their source and do so selectively without altering cell metabolism," Dr. Adam Orr explained.

A New Way to Stop Harmful Free Radicals

As a postdoctoral researcher, Dr. Orr developed a drug discovery platform designed to find molecules that specifically suppress ROS at individual mitochondrial sites while leaving normal functions intact. Through this approach, the team identified a group of compounds called S3QELs ("sequels"), which showed potential to block harmful ROS activity.




The researchers focused on Complex III, a mitochondrial site known for producing ROS that can leak into the rest of the cell, potentially causing damage. To their surprise, the excess ROS did not originate from neurons, but from astrocytes -- non-neuronal cells that provide structural and metabolic support to neurons.

"When we added S3QELs, we found significant neuronal protection but only in the presence of astrocytes," said Daniel Barnett, a graduate student in the Orr lab and the study's lead author. "This suggested that ROS coming from Complex III caused at least some of the neuronal pathology."

Further experiments showed that when astrocytes were exposed to disease-related factors such as inflammatory molecules or proteins linked to dementia (including amyloid-beta), their mitochondrial ROS production increased dramatically. Treatment with S3QELs suppressed much of this rise, while blocking other ROS sources did not have the same effect.

Barnett discovered that ROS oxidized certain immune and metabolic proteins involved in neurological disease, altering the activity of thousands of genes tied to inflammation and dementia.

"The precision of these mechanisms had not been previously appreciated, especially not in brain cells," said Dr. Anna Orr. "This suggests a very nuanced process in which specific triggers induce ROS from specific mitochondrial sites to affect specific targets."

Promising Results in Animal Models

When the team administered the S3QEL compound to mice engineered to model frontotemporal dementia, they observed reduced astrocyte activation, lower levels of inflammatory gene expression, and a decrease in a tau modification linked to dementia. Remarkably, these effects appeared even when treatment began after symptoms had already started.




Extended treatment improved lifespan, was well tolerated, and produced no significant side effects. Dr. Anna Orr attributes this to the compound's highly targeted action.

The team plans to continue developing the S3QEL compounds in collaboration with medicinal chemist Dr. Subhash Sinha, professor of research in neuroscience in the Brain and Mind Research Institute and member of the Appel Alzheimer's Disease Research Institute at Weill Cornell.

They also intend to investigate how disease-associated genes influence ROS production and whether certain genetic variants that raise or lower dementia risk might do so by altering mitochondrial ROS activity.

Changing How Scientists Think About Free Radicals

"The study has really changed our thinking about free radicals and opened up many new avenues of investigation," said Dr. Adam Orr. The potential of these findings to open new research approaches to inflammation and neurodegeneration is highlighted in the journal.
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New gel regrows tooth enamel and could transform dentistry | ScienceDaily
Scientists have developed a new material that forms a gel capable of repairing and regenerating tooth enamel, paving the way for more effective and longer-lasting dental care.


						
Researchers from the University of Nottingham's School of Pharmacy and Department of Chemical and Environmental Engineering created a bioinspired compound designed to restore enamel that has been eroded or demineralized. The same material can also reinforce existing enamel and help prevent future decay. Their findings were published on November 4 in Nature Communications.

Mimicking Nature to Heal and Strengthen Teeth

This innovative gel can be quickly applied to teeth in much the same way as standard fluoride treatments. Unlike traditional products, it contains no fluoride. Instead, it is made from proteins that imitate those naturally responsible for guiding enamel formation early in life.

Once applied, the gel forms a thin yet durable layer that seeps into the surface of the teeth, filling in tiny cracks and holes. It then acts as a scaffold that captures calcium and phosphate ions from saliva. These minerals are carefully organized into new enamel through a process known as epitaxial mineralization. This allows the regenerated enamel to integrate seamlessly with the existing tooth structure, restoring both strength and appearance.

The material can also be used on exposed dentine, creating an enamel-like coating that helps reduce tooth sensitivity and improves how restorations, such as fillings or veneers, bond to the tooth surface.

Enamel damage plays a major role in tooth decay, which affects nearly half of the global population. When enamel is lost, the teeth become more vulnerable to infections, cavities, and even tooth loss. These issues have also been linked to broader health conditions, including diabetes and cardiovascular disease.




Because enamel cannot naturally regenerate once it is lost, dental care has long focused on prevention or temporary protection. Existing treatments like fluoride varnishes and remineralization products can help relieve symptoms but do not actually rebuild enamel.

Restoring the Structure of Natural Enamel

Dr. Abshar Hasan, a Postdoctoral Fellow and lead author of the study, explained: "Dental enamel has a unique structure, which gives enamel its remarkable properties that protect our teeth throughout life against physical, chemical, and thermal insults. When our material is applied to demineralized or eroded enamel, or exposed dentine, the material promotes the growth of crystals in an integrated and organized manner, recovering the architecture of our natural healthy enamel. We have tested the mechanical properties of these regenerated tissues under conditions simulating 'real-life situations' such as tooth brushing, chewing, and exposure to acidic foods, and found that the regenerated enamel behaves just like healthy enamel."

Professor Alvaro Mata, Chair in Biomedical Engineering & Biomaterials and lead investigator on the project, emphasized the technology's practical potential: "We are very excited because the technology has been designed with the clinician and patient in mind. It is safe, can be easily and rapidly applied, and it is scalable. Also, the technology is versatile, which opens the opportunity to be translated into multiple types of products to help patients of all ages suffering from a variety of dental problems associated with loss of enamel and exposed dentine. We have started this process with our start-up company Mintech-Bio and hope to have a first product out by next year; this innovation could soon be helping patients worldwide."

Toward the Future of Self-Healing Teeth

With its ability to mimic natural enamel formation and strengthen teeth without fluoride, this new gel could redefine modern dentistry. If commercialized successfully, it may offer a simple, safe, and lasting solution for restoring enamel and preventing decay -- helping people maintain stronger, healthier teeth for life.
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Scientists may have found how to reverse memory loss in aging brains | ScienceDaily
Memory problems may not be an unavoidable part of getting older. New findings from Virginia Tech reveal that age-related memory loss stems from specific molecular changes in the brain, and that fine-tuning these processes can help restore memory function.


						
In two complementary studies, Timothy Jarome, an associate professor in the College of Agriculture and Life Sciences' School of Animal Sciences, and his graduate students used advanced gene-editing tools to target these molecular changes and improve memory performance in older rats. Rats are commonly used as models for understanding how memory declines with age.

"Memory loss affects more than a third of people over 70, and it's a major risk factor for Alzheimer's disease," said Jarome, who also serves in the School of Neuroscience. "This work shows that memory decline is linked to specific molecular changes that can be targeted and studied. If we can understand what's driving it at the molecular level, we can start to understand what goes wrong in dementia and eventually use that knowledge to guide new approaches to treatment."

Adjusting Memory Pathways in the Hippocampus and Amygdala

In the first study, published in Neuroscience and led by Jarome and doctoral student Yeeun Bae, the researchers investigated a molecular process called K63 polyubiquitination. This process acts like a tagging system that directs proteins inside brain cells on how to behave. When it functions properly, it helps neurons communicate effectively and form memories.

The researchers discovered that aging alters this process in two important brain regions. In the hippocampus, which is responsible for forming and retrieving memories, K63 polyubiquitination levels rise with age. Using a gene-editing system called CRISPR-dCas13, the team lowered those levels and observed improved memory in older rats.

In contrast, in the amygdala -- a region crucial for emotional memory -- K63 polyubiquitination decreases with age. When the researchers further reduced this activity, memory performance also improved.




"Together, these findings reveal the important functions of K63 polyubiquitination in the brain's aging process," Jarome explained. "In both regions, adjusting this one molecular process helped improve memory."

Reactivating a Dormant Gene to Improve Memory

The second study, published in the Brain Research Bulletin and led by Jarome and doctoral student Shannon Kincaid, focused on IGF2, a growth-factor gene known to support memory formation. As the brain gets older, IGF2 activity declines as the gene becomes chemically silenced within the hippocampus.

"IGF2 is one of a small number of genes in our DNA that's imprinted, which means it's expressed from only one parental copy," Jarome said. "When that single copy starts to shut down with age, you lose its benefit."

The team found that this silencing occurs through DNA methylation, a natural process that adds chemical tags to DNA, turning the gene off. Using the CRISPR-dCas9 gene-editing system, they removed these tags and successfully reactivated IGF2. Older rats showed significant memory improvement once the gene was turned back on.

"We essentially turned the gene back on," Jarome said. "When we did that, the older animals performed much better. Middle-aged animals that didn't yet have memory problems weren't affected, which tells us timing matters. You have to intervene when things start to go wrong."

Multiple Molecular Systems Influence Brain Aging




Together, these studies reveal that memory loss during aging doesn't result from a single cause. Instead, it involves several molecular systems that change over time.

"We tend to look at one molecule at a time, but the reality is that many things are happening at once," Jarome said. "If we want to understand why memory declines with age or why we develop Alzheimer's disease, we have to look at the broader picture."

Collaborative Research Led by Graduate Scientists

Both projects were driven by graduate researchers in Jarome's lab and carried out with collaborators at Rosalind Franklin University, Indiana University, and Penn State. Yeeun Bae led the K63 polyubiquitination study, while Shannon Kincaid led the IGF2 project.

"These projects represent the kind of graduate-led, collaborative research that defines our work," Jarome said. "Our students are deeply involved in designing experiments, analyzing data, and helping shape the scientific questions we pursue."

The research was funded by the National Institutes of Health and the American Federation for Aging Research.

"Everyone has some memory decline as they get older," Jarome added. "But when it becomes abnormal, the risk for Alzheimer's disease rises. What we're learning is that some of those changes happening at a molecular level can be corrected -- and that gives us a path forward to potential treatments."
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Nanotech makes cancer drug 20,000x stronger, without side effects | ScienceDaily
In a major step toward improving cancer treatment, researchers at Northwestern University have redesigned the molecular structure of a widely used chemotherapy drug, making it far more soluble, potent, and less toxic to the body.


						
The scientists built a new form of the drug using spherical nucleic acids (SNAs), a type of nanostructure that embeds the drug directly into DNA strands coating tiny spheres. This re-engineering turned a weak, poorly dissolving chemotherapy drug into a highly targeted cancer-fighting agent that spares healthy tissue.

A Dramatic Boost Against Leukemia

The new therapy was tested in animals with acute myeloid leukemia (AML), a fast-growing and hard-to-treat blood cancer. Compared with the standard chemotherapy version, the SNA-based drug entered leukemia cells 12.5 times more efficiently, destroyed them up to 20,000 times more effectively, and slowed cancer progression 59-fold -- all without detectable side effects.

This success highlights the growing promise of structural nanomedicine, a field that precisely controls the composition and architecture of nanomedicines to improve how they interact with the human body. With seven SNA-based treatments already in clinical testing, researchers believe this approach could pave the way for new vaccines and therapies for cancers, infections, neurodegenerative disorders, and autoimmune diseases.

The findings were published on Oct. 29 in ACS Nano.

"Stopping Tumors in Their Tracks"

"In animal models, we demonstrated that we can stop tumors in their tracks," said Northwestern's Chad A. Mirkin, who led the research. "If this translates to human patients, it's a really exciting advance. It would mean more effective chemotherapy, better response rates, and fewer side effects. That's always the goal with any sort of cancer treatment."




Mirkin is a leading figure in chemistry and nanomedicine, serving as the George B. Rathmann Professor of Chemistry, Chemical and Biological Engineering, Biomedical Engineering, Materials Science and Engineering, and Medicine at Northwestern. He also directs the International Institute for Nanotechnology and is a member of the Robert H. Lurie Comprehensive Cancer Center.

Rethinking a Classic Chemotherapy Drug

For this study, Mirkin's team revisited 5-fluorouracil (5-Fu), a long-standing chemotherapy drug known for its limited efficiency and harsh side effects. Because it affects healthy cells as well as cancerous ones, 5-Fu can cause nausea, fatigue, and in rare cases, heart complications.

Mirkin explained that the issue lies not in the drug itself but in its poor solubility. Less than 1% dissolves in many biological fluids, meaning most of it never reaches its intended targets. When a drug cannot dissolve well, it clumps together or remains solid, preventing the body from absorbing it effectively.

"We all know that chemotherapy is often horribly toxic," Mirkin said. "But a lot of people don't realize it's also often poorly soluble, so we have to find ways to transform it into water soluble forms and deliver it effectively."

How Spherical Nucleic Acids Transform Drug Delivery

To overcome this limitation, the researchers turned to SNAs -- globular nanoparticles surrounded by dense shells of DNA or RNA. Cells readily recognize these structures and pull them inside. In this case, Mirkin's team chemically incorporated the chemotherapy molecules into the DNA strands themselves, creating a drug that cancer cells naturally absorb.




"Most cells have scavenger receptors on their surfaces," Mirkin explained. "But myeloid cells overexpress these receptors, so there are even more of them. If they recognize a molecule, then they will pull it into the cell. Instead of having to force their way into cells, SNAs are naturally taken up by these receptors."

Once inside, enzymes break down the DNA shell, releasing the chemotherapy payload directly into the cancer cell. This structural redesign completely changed how 5-Fu interacted with leukemia cells, dramatically increasing its effectiveness.

Precision Targeting With Minimal Harm

In mouse models, the new therapy nearly eliminated leukemia cells in the blood and spleen while significantly extending survival time. Because the SNAs selectively targeted AML cells, healthy tissues remained unharmed.

"Today's chemotherapeutics kill everything they encounter," Mirkin said. "So, they kill the cancer cells but also a lot of healthy cells. Our structural nanomedicine preferentially seeks out the myeloid cells. Instead of overwhelming the whole body with chemotherapy, it delivers a higher, more focused dose exactly where it's needed."

Next Steps Toward Clinical Trials

The research team now plans to test the approach in a larger group of small animal models before advancing to larger animals and, ultimately, human clinical trials, once additional funding becomes available.

The study, titled "Chemotherapeutic spherical nucleic acids," was supported by the National Cancer Institute and the National Institute of Diabetes and Digestive and Kidney Diseases, with further support from the Robert H. Lurie Comprehensive Cancer Center of Northwestern University.
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Frozen for 6 million years, Antarctic ice rewrites Earth's climate story | ScienceDaily
In a breakthrough for climate science, a team of U.S. researchers has identified the oldest directly dated ice and air ever discovered on Earth. The samples were found in the Allan Hills region of East Antarctica, an area long known to preserve ancient ice near the surface.


						
According to a study published on October 28 in the Proceedings of the National Academy of Sciences, the ice is about 6 million years old. Tiny air bubbles sealed within the ice provide a rare and direct glimpse into Earth's ancient atmosphere, offering scientists an unmatched record of the planet's past climate.

A Glimpse Into a Warmer Ancient World

The oldest sample collected from the Allan Hills dates back 6 million years, a period when geological records indicate Earth was significantly warmer and sea levels were much higher than they are today.

The research effort was led by Sarah Shackleton of the Woods Hole Oceanographic Institution and John Higgins of Princeton University. Both are part of the National Science Foundation-funded Center for Oldest Ice Exploration (COLDEX), a multi-institution collaboration of 15 U.S. research partners coordinated by Oregon State University.

"Ice cores are like time machines that let scientists take a look at what our planet was like in the past," explained Shackleton, who has worked on several Antarctic drilling expeditions. "The Allan Hills cores help us travel much further back than we imagined possible."

Ed Brook, COLDEX Director and paleoclimatologist at Oregon State University, described the find as the center's most important discovery so far. The NSF Science and Technology Center, established in 2021, was created to explore the Antarctic ice sheet, the largest reservoir of frozen water on Earth.




"We knew the ice was old in this region," Brook said. "Initially, we had hoped to find ice up to 3 million years old, or maybe a little older, but this discovery has far exceeded our expectations."

A Global Race to Reach Deeper Into Time

COLDEX is among several international teams striving to extend the ice core record beyond its previous 800,000-year limit. A European project recently announced a continuous deep core reaching 1.2 million years in East Antarctica, but the Allan Hills samples push the timeline back several million years further, though in discrete fragments rather than a single continuous core.

The COLDEX researchers work at a remote field site in the Allan Hills, spending months drilling through one to two hundred meters of ice near the edge of the Antarctic ice sheet. In this region, rugged terrain and ice flow patterns act together to preserve extremely old ice closer to the surface. By contrast, obtaining continuous cores from the Antarctic interior typically requires drilling to depths of more than 2,000 meters.

"We're still working out the exact conditions that allow such ancient ice to survive so close to the surface," said Shackleton. "Along with the topography, it's likely a mix of strong winds and bitter cold. The wind blows away fresh snow, and the cold slows the ice to almost a standstill. That makes Allan Hills one of the best places in the world to find shallow old ice, and one of the toughest places to spend a field season."

The age of the Allan Hills samples was determined directly from the ice itself using precise measurements of an isotope of the noble gas argon. This approach allows scientists to date the ice without relying on surrounding sediments or other indirect evidence.




Although the record is not continuous, the samples are far older than any previously studied ice. As Higgins noted, "Tthe team has built up a library of what we call 'climate snapshots' roughly six times older than any previously reported ice core data, complementing the more detailed younger data from cores in the interior of Antarctica."

Reconstructing 6 Million Years of Cooling

Analysis of oxygen isotopes in the ice revealed that the region cooled by about 12 degrees Celsius (roughly 22 degrees Fahrenheit) over the past 6 million years. This is the first direct evidence quantifying how much Antarctica's climate has cooled since that ancient warm period.

Future research will focus on reconstructing concentrations of greenhouse gases and ocean heat levels preserved within the ice bubbles -- key clues to understanding the natural forces driving long-term climate change.

A new COLDEX expedition is scheduled to return to the Allan Hills in the coming months for additional drilling. The team hopes to recover even older samples and produce a more detailed record of Earth's ancient atmosphere.

"Given the spectacularly old ice we have discovered at Allan Hills, we also have designed a comprehensive longer-term new study of this region to try to extend the records even further in time, which we hope to conduct between 2026 and 2031," Brook said.

Collaboration and Support

Contributors to the study include Julia Marks Peterson, Christo Buizert, and Jenna Epifanio of Oregon State; Valens Hishamunda, Austin Carter, and Michael Bender of Princeton; Lindsey Davidge, Eric Steig, and Andrew Schauer of the University of Washington; Sarah Aarons, Jacob Morgan, and Jeff Severinghaus of Scripps Institution of Oceanography at the University of California, San Diego; Andrei V. Kurbatov and Douglas Introne of the University of Maine; Yuzhen Yan of Tongji University; and Peter Neff of the University of Minnesota.

COLDEX is supported by the NSF Office of Polar Programs; the NSF Office of Integrative Activities' Science and Technology Center Program; and Oregon State University. Field operations in Antarctica are carried out with support from the U.S. Antarctic Program and NSF funding, with drilling assistance from the NSF U.S. Ice Drilling Program and sample storage managed by the NSF Ice Core Facility in Denver, Colorado.
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A breakthrough map reveals how the brain really works | ScienceDaily
New research offers the strongest evidence yet that the intricate web of connections linking different regions of the human brain can reveal what each area does.


						
Earlier studies had identified links between brain connectivity and certain mental functions, such as perception or social behavior. However, this new work expands that understanding to the entire brain. It provides what researchers describe as a "bird's eye view" of how structure and function fit together, said lead author Kelly Hiersche, a doctoral student in psychology at The Ohio State University.

"We found evidence suggesting that connectivity is a fundamental organizational principle governing brain function, which has implications for understanding what happens when things go wrong in the brain," Hiersche explained.

Unique Connectivity "Fingerprints" in the Brain

According to the team, the results reveal a detailed picture of the "connectivity fingerprint" for each brain region.

"Just like how everyone's fingerprint is unique, we find that different brain regions have uniquely identifying connectivity fingerprints based on what mental function they perform," said co-author Zeynep Saygin, associate professor of psychology at Ohio State.

Senior author David Osher, assistant professor of psychology at Ohio State, added that these fingerprints allow scientists to determine the function of a region by examining its connections. "Our findings help us understand the connectivity pattern that makes a language area unique, for example, and what makes it different from adjacent areas in the brain," Osher said.




The study was published in the journal Network Neuroscience.

To uncover these relationships, the researchers used data from the Human Connectome Project, which includes MRI brain scans from 1,018 participants. These scans reveal how regions of the brain communicate with each other.

The team then turned to NeuroQuery, an online meta-analysis tool that provides brain maps for various cognitive processes. The tool predicts brain activity patterns across 33 different mental tasks, including speech, decision making, listening to music, and recognizing faces.

By combining NeuroQuery's data with their connectivity models, the researchers created computational frameworks that link how the brain is wired to how it functions.

Connectivity Predicts Thought and Action

The analysis revealed a strong and consistent link between the brain's wiring and its activity across all regions and cognitive domains. In essence, a region's connectivity pattern could predict whether it would be active -- or inactive -- during a wide range of mental activities, from conversation to visual recognition to decision making.




"It supports a broadly held hypothesis among neuroscientists, that brain connectivity determines brain function, but this has not been explicitly shown until now, and not across such a large breadth of cognitive domains," Osher said.

Although all brain regions showed this tight connectivity-function relationship, the effect was especially pronounced in areas tied to higher-level processes such as memory and executive function.

"These higher-level skills take many years to develop in people, much longer than sensory or social skills," Hiersche noted. "It may be that as you continually use these regions of the brain for them to develop, it results in this very tight link between connectivity and function for these higher-order skills."

Establishing a Baseline for Future Research

A key outcome of the study is that this whole-brain perspective provides a reference model for how healthy young adult brains typically operate, Hiersche said.

Researchers can now use this baseline to compare the brains of people with neurological or psychiatric conditions and identify how their connectivity and function differ.

"Knowing that connectivity is a general organizational principle of brain function across the entire brain provides a foundation for future work in this area," Hiersche concluded.
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Turning CO2 into clean fuel faster and cheaper | ScienceDaily
A team of scientists led by Dr. Kee Young Koo from the Hydrogen Research Department at the Korea Institute of Energy Research (President Yi Chang-Keun, hereafter referred to as KIER) has created a world-leading catalyst capable of transforming carbon dioxide, a major greenhouse gas, into an essential ingredient for producing eco-friendly fuels.


						
The reverse water-gas shift (RWGS) reaction is a chemical process that converts carbon dioxide (CO2) into carbon monoxide (CO) and water (H2O) by reacting it with hydrogen (H2) in a reactor. The resulting carbon monoxide can then be combined with hydrogen to make syngas, a fundamental building block used to produce synthetic fuels such as e-fuels* and methanol. Because of its ability to recycle CO2 into usable fuel components, the RWGS reaction is seen as a promising pathway for advancing sustainable energy production.

Overcoming the Limits of Conventional Catalysts

Traditionally, the RWGS reaction operates best at temperatures above 800 degC. Nickel-based catalysts are often used because they can withstand such heat, but they lose performance over time as particles clump together, reducing surface area and efficiency. Operating at lower temperatures avoids this problem, but it also leads to the formation of unwanted byproducts such as methane, lowering carbon monoxide output.

To make the process more efficient and affordable, researchers have been searching for catalysts that remain highly active under low-temperature conditions. The KIER team succeeded by developing a new copper-based catalyst that delivers outstanding results at just 400 degC.

A Breakthrough in Copper Catalyst Design

The newly engineered copper-magnesium-iron mixed oxide catalyst outperformed commercial copper catalysts, producing carbon monoxide 1.7 times faster and with a 1.5 times higher yield at 400 degC.




Copper catalysts have a key advantage over nickel: they can selectively produce only carbon monoxide at temperatures below 400 degC without forming methane. However, copper's thermal stability typically weakens near that temperature, leading to particle agglomeration and loss of activity.

To solve this challenge, Dr. Koo's team incorporated a layered double hydroxide (LDH) structure into their design. This layered structure contains thin metal sheets with water molecules and anions between them. By adjusting the ratio and type of metal ions, the researchers fine-tuned the catalyst's physical and chemical characteristics. Adding iron and magnesium helped fill the gaps between copper particles, effectively preventing clumping and improving heat resistance.

Real-time infrared analysis and reaction testing revealed why the new catalyst performs so well. Conventional copper catalysts convert CO2 into carbon monoxide through intermediate compounds called formates. The new material, however, bypasses these intermediates entirely, converting CO2 directly into CO on its surface. Because it avoids side reactions that produce methane or other byproducts, the catalyst maintains high activity even at a relatively low temperature of 400 degC.

Record Performance and Global Significance

At 400 degC, the catalyst achieved a carbon monoxide yield of 33.4% and a formation rate of 223.7 micromoles per gram of catalyst per second (mmol*gcat[?]1*s[?]1), maintaining stability for over 100 continuous hours. These results represent a 1.7-fold higher formation rate and a 1.5-fold higher yield than standard copper catalysts. When compared to platinum-based catalysts, which are costly but highly active, the new catalyst still outperformed them with a 2.2-fold faster formation rate and a 1.8-fold higher yield. This places it among the top-performing CO2 conversion catalysts in the world.

"The low-temperature CO2 hydrogenation catalyst technology is a breakthrough achievement that enables the efficient production of carbon monoxide using inexpensive and abundant metals," said Dr. Kee Young Koo, the project's lead researcher. "It can be directly applied to the production of key feedstocks for sustainable synthetic fuels. Moving forward, we will continue our research to expand its application to real industrial settings, thereby contributing to the realization of carbon neutrality and the commercialization of sustainable synthetic fuel production technologies."

Notes

* E-Fuels are synthetic fuels produced by combining green hydrogen, generated with renewable electricity, and captured CO2 from the atmosphere or sustainable biomass. They are emerging as a promising alternative to conventional fossil fuels, especially for hard-to-decarbonize sectors such as aviation and shipping.

The research findings were published online in May 2025 in Applied Catalysis B: Environmental and Energy, a leading journal in the field of energy and environmental catalysis. The study was supported by the KIER's R&D project, 'Development of e-SAF (sustainable aviation fuel) production technology from carbon dioxide and hydrogen.
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A 480-million-year-old parasite still infects oysters today | ScienceDaily
A surprising new study has revealed that a parasite still troubling modern oysters first began infecting shell-dwelling sea creatures hundreds of millions of years before the dinosaurs vanished.


						
Researchers reporting in iScience used high-resolution 3D imaging to examine 480-million-year-old fossil shells from Morocco, a site famous for its exceptionally preserved marine life. The scans uncovered a pattern of unusual markings etched both on the surfaces of the shells and inside them.

"The marks weren't random scratches," explained Karma Nanglu, a paleobiologist at UC Riverside and lead author of the study. "We saw seven or eight of these perfect question mark shapes on each shell fossil. That's a pattern."

Javier Ortega-Hernandez, a Harvard evolutionary biologist and co-author, recalled the team's initial confusion. "It took us a while to figure out the mystery behind these peculiar-looking traces. It was as if they were taunting us with their question mark-like shape," he said. "But as often happens, we came across the answer while deep in obscure literature before our eureka moment."

Ancient Worms Behind the Mystery Marks

After comparing the markings with modern examples, the scientists concluded that they were made by a soft-bodied marine bristle worm belonging to a group known as spionids. These worms, still common today, bore into the shells of mussels and oysters but typically don't kill their hosts outright.

"They parasitize the shells of bivalves like oysters, not the flesh of the animals themselves," said Nanglu. "But damaging their shells may increase oyster death rates."

The fossils studied came from early relatives of modern clams that lived during the Ordovician Period, a time of rapid ecological expansion when marine life became increasingly mobile, predatory, and parasitic. "This is a time when ocean ecosystems got more intense," Nanglu said. "You see the rise of mobility, predation, and, clearly, parasitism."




A Half-Billion-Year Parasitic Lineage

The researchers considered other explanations for the distinctive marks, such as self-inflicted shell growth patterns or traces from unrelated organisms. However, the evidence most strongly matched spionid activity.

"There's one image in particular, from a study of modern worms, that shows exactly the same shape inside a shell," Nanglu said. "That was the smoking gun."

The finding offered more than just an identification -- it provided a rare evolutionary insight. "This group of worms hasn't changed its lifestyle in nearly half a billion years," said Nanglu. "We tend to think of evolution as constant change, but here's an example of a behavior that worked so well, it stayed the same through multiple mass extinction events."

Peering Inside Fossils with High-Tech Scans

To reveal the interior structures of the shells, the team used a technique similar to medical CT imaging, called micro-CT scanning. This high-resolution method allowed them to visualize internal burrows and hidden shells embedded within the rock layers, which were stacked like a layered cake.




"We never would've seen this without the scanner," Nanglu said.

The Parasite's Ancient Life Cycle

The worm's life cycle helped confirm its identity. The researchers determined that it likely began as a larva that attached itself to a shell, dissolved a small spot to secure its position, and then tunneled deeper as it grew -- creating the recognizable question mark shape.

No other known species leaves this precise trace. ""If it's not a spionid, then it's something we've never seen before," Nanglu said. "But it would have to have evolved the same behavior, in the same place, in the same way."

A Survivor Across Deep Time

Remarkably, the same burrowing behavior continues in today's oceans. Although spionid worms do not consume their hosts directly, the damage they inflict on oyster shells still increases mortality rates in modern fisheries.

"This parasite didn't just survive the cutthroat Ordovician period, it thrived," Nanglu said. "It's still interfering with the oysters we want to eat, just as it did hundreds of millions of years ago."

Fossil Time Capsules of Ancient Life

The Moroccan fossil site where these discoveries were made is celebrated for capturing behavior frozen in time. Other fossils there have preserved scenes of animals interacting, such as creatures feeding on the remains of squid-like ancestors.

"You're lucky to get any record of an animal from that long ago," Nanglu said. "But to see evidence of two animals interacting? That's gold."
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Cockroaches are secretly poisoning indoor air | ScienceDaily
Researchers at North Carolina State University have identified a clear connection between the extent of cockroach infestations in homes and the amount of allergens and bacterial toxins known as endotoxins found indoors. The team discovered that when pest control successfully reduced cockroach numbers, both allergen and endotoxin levels dropped sharply. These results indicate that eliminating infestations may significantly improve indoor environmental health by cutting down harmful biological pollutants.


						
Endotoxins are fragments of bacterial cell walls that are released when bacteria die. Because cockroaches consume a wide range of materials, they host a diverse gut microbiome. Previous studies have shown that these insects shed large quantities of endotoxins through their droppings. Although humans and household pets can also produce endotoxins, the researchers found that a major portion of those detected in household dust originated from cockroach feces.

"Endotoxins are important to human health, as inhalation of these components has been shown to provoke allergic responses," said Coby Schal, the Blanton J. Whitmire Distinguished Professor of Entomology at NC State and co-corresponding author of the study. "Past surveys in U.S. homes found endotoxin levels much higher in homes with self-reported evidence of cockroaches; that association is stronger in low-income homes than in single-family homes."

How the Study Was Conducted

The research took place in multi-unit apartment complexes in Raleigh, North Carolina. Scientists measured the scale of cockroach infestations alongside concentrations of allergens and endotoxins in each home. To establish baseline readings, both settled and airborne dust samples were collected before any treatment began.

The findings revealed that infested homes contained high amounts of endotoxins, with female cockroaches producing roughly twice as much as males.

"Female cockroaches eat more than males, so more endotoxins are shed from their fecal matter," explained Madhavi Kakumanu, an NC State research scholar in Schal's lab and co-corresponding author of the paper. She noted that kitchens typically contained more endotoxins than bedrooms, since they provide abundant food sources for cockroaches.




Testing Pest Control's Effectiveness

The infested apartments were split into two categories: untreated homes and those that received professional extermination to remove cockroaches. Researchers also included a control group of residences with no infestation. Dust and insect samples were collected again at three and six months.

Homes that remained untreated consistently showed high levels of both allergens and endotoxins throughout the study. In contrast, most units that underwent extermination were cleared of cockroaches and showed substantial reductions in both allergens and endotoxins.

"When you eliminate cockroaches, you eliminate their allergens. Small decreases in cockroaches don't lower allergen levels because the remaining live cockroaches deposit more allergens," Schal said. "Endotoxins significantly decreased in homes where cockroaches were eliminated. This paper shows that the cockroach is the most important depositor of endotoxin in infested homes."

Kakumanu added, "We also saw that allergens and endotoxins can be airborne."

Next Steps: Exploring Health Effects

Schal noted that future research will look at how cockroach allergens and endotoxins interact in animal models of asthma, such as mice.




"There exists the implication that asthma can be worse due to interactions between allergens and endotoxins," he said. "We want to see if that is the case in mice."

The research was published in The Journal of Allergy and Clinical Immunology: Global. Co-authors include NC State's Richard G. Santangelo, Zachary C. DeVries from the University of Kentucky, and Jeffrey Siegel from the University of Toronto.

Funding was provided by the U.S. Department of Housing and Urban Development Healthy Homes program (NCHHU0053-19, NCHHU0081-24); the Alfred P. Sloan Foundation (2013-5-35 MBE); a Pilot Project from the Center for Human Health and the Environment under P30ES025128 from the National Institute of Environmental Health Sciences; the National Institute of Allergy and Infectious Diseases of the National Institutes of Health (award number 1R21AI187857-01); the Research Capacity Fund (HATCH) (project NC02639) from the U.S. Department of Agriculture National Institute of Food and Agriculture; and the Blanton J. Whitmire Endowment at North Carolina State University.
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Dark matter may be lighting up the heart of the Milky Way | ScienceDaily
New findings suggest that dark matter could once again be the missing piece in one of astronomy's longest-running puzzles: the strange excess of gamma rays glowing from the Milky Way's core. By recreating the galaxy's turbulent early life and the massive collisions that shaped it, scientists discovered that dark matter near the center may be arranged very differently than once believed. This new configuration closely matches the mysterious radiation pattern first seen by NASA's Fermi telescope, restoring dark matter as a strong candidate for explaining the Milky Way's glowing heart.


						
The new study has breathed fresh life into one of astrophysics' most persistent debates: what is causing the powerful gamma-ray glow at the center of our galaxy?

Led by Dr. Moorits Muru, with Dr. Noam Libeskind and Dr. Stefan Gottlober of the Leibniz Institute for Astrophysics Potsdam (AIP), in collaboration with Professor Yehuda Hoffman of the Hebrew University of Jerusalem's Racah Institute of Physics and Professor Joseph Silk of Oxford University, the research appears in Physical Review Letters. Their work uses advanced cosmological simulations to test whether dark matter -- the invisible material thought to make up most of the universe -- can still account for the surplus of high-energy radiation first spotted by NASA's Fermi Gamma-ray Space Telescope.

Revisiting the Galactic Center Excess

For more than a decade, scientists have wrestled with the so-called "Galactic Center Excess," an unexpected surge of gamma rays streaming from the Milky Way's heart. Early on, researchers suspected that dark matter particles migh t be colliding and annihilating each other, creating intense bursts of radiation. However, the observed pattern of gamma rays didn't quite fit the expected shape of dark matter distributions. This discrepancy led many to favor another explanation: ancient, fast-spinning neutron stars known as millisecond pulsars.

To test the possibilities, the team turned to Hestia, a series of high-resolution simulations designed to model galaxies like the Milky Way within realistic cosmic environments. By retracing the galaxy's violent mergers and chaotic beginnings, the researchers found that these ancient events could have significantly altered the shape and density of dark matter in its core.

Their results reveal a far more intricate, nonspherical dark matter structure than earlier models predicted -- one that naturally reproduces the spread of gamma rays without the need to invoke large numbers of pulsars.




The Milky Way's Chaotic Past Leaves a Mark

"The Milky Way's history of collisions and growth leaves clear fingerprints on how dark matter is arranged at its core," the researchers explained. "When we account for that, the gamma-ray signal looks a lot more like something dark matter could explain."

Although the study doesn't end the debate, it reestablishes dark matter as a leading explanation for one of modern astronomy's most intriguing phenomena.

Future observatories such as the Cherenkov Telescope Array, capable of detecting even higher-energy gamma rays, will provide sharper tests of these competing theories. These instruments could confirm whether the glow truly comes from dark matter or whether another cosmic process is responsible.

"This study gives us a fresh way to interpret one of the most intriguing signals in the sky," the team said. "Either we'll confirm that dark matter leaves an observable trace -- or we'll learn something entirely new about the Milky Way itself."
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5,500-year-old site in Jordan reveals a lost civilization's secrets | ScienceDaily
How did early civilizations respond when their worlds fell apart? Archaeologists from the University of Copenhagen believe the 5,000-year-old site of Murayghat in Jordan may reveal some clues. Their extensive excavations suggest that this Early Bronze Age community developed powerful new traditions in the aftermath of cultural collapse.


						
Murayghat rose to prominence after the decline of the Chalcolithic culture (ca. 4500-3500 BCE), an era known for its village settlements, symbolic art, copper tools, and small shrines used for worship. According to researchers, a combination of climate change and social upheaval likely contributed to the collapse of that earlier way of life.

In the wake of this disruption, communities of the Early Bronze Age appear to have reimagined how they expressed faith and identity.

"Instead of the large domestic settlements with smaller shrines established during the Chalcolithic, our excavations at Early Bronze Age Murayghat show clusters of dolmens (stone burial monuments), standing stones, and large megalithic structures that point to ritual gatherings and communal burials rather than living quarters," explains project leader and archaeologist Susanne Kerner of the University of Copenhagen.

Symbols of Identity and Territory

Archaeologists have documented more than 95 dolmen structures at Murayghat. The hilltop area at the center of the site also includes stone enclosures and carved rock features that appear to have had ceremonial purposes.

These striking monuments may have served as territorial markers or social symbols during a time when no central authority held power. Kerner notes, "Murayghat gives us, we believe, fascinating new insights into how early societies coped with disruption by building monuments, redefining social roles, and creating new forms of community."

Rituals, Feasts, and Community Gathering




Excavations have uncovered a variety of artifacts that further support the idea of ritual activity at the site. Researchers found Early Bronze Age pottery, large communal bowls, grinding stones, flint tools, animal horn cores, and a few copper objects -- all items that suggest ceremonial use and possible feasting events.

The layout and visibility of Murayghat also indicate that it may have served as a regional meeting place where different groups came together for social or spiritual gatherings.

Kerner recently detailed these findings in her publication Dolmens, standing stones and ritual in Murayghat, featured in the journal Levant. Her team's work is helping reveal how ancient societies transformed crisis into creativity -- building enduring symbols of identity and community that still stand amid the Jordanian hills today.
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Birds, not wind, brought life to Iceland's youngest island | ScienceDaily
When the volcanic island of Surtsey emerged from the North Atlantic Ocean in 1963, it presented scientists with a rare natural experiment: a chance to watch life begin on untouched land. For many years, ecologists assumed that plants reached remote islands mainly through special traits that allowed long-distance travel, such as fruits that attract birds to eat and later disperse their seeds. Species with these traits were thought to hold a clear advantage in colonizing new and isolated environments.


						
A recent study in Ecology Letters has upended this long-accepted theory. Researchers from Iceland, Hungary, and Spain discovered that most of the 78 vascular plant species found on Surtsey since 1965 lack any of the typical features linked to long-distance seed dispersal. Instead, the main agents of colonization appear to be gulls, geese, and shorebirds, which carried seeds in their digestive systems or droppings. Through their movements, these birds transported a surprising diversity of plants to the island, helping form the base of its young and growing ecosystem.

Birds as Unexpected Architects of Life

"Birds turned out to be the true pioneers of Surtsey -- carrying seeds of plants that, according to conventional theories, shouldn't be able to get there," explains Dr. Pawel Wasowicz of the Natural Science Institute of Iceland, one of the study's authors. "These results overturn traditional assumptions about plant colonisation and show that to understand how life spreads and responds to environmental change, we must look at the interactions between plants and animals. Life does not move in isolation -- it follows life."

Dr. Andy Green of the Estacion Biologica de Donana (CSIC, Spain), who co-led the research, notes that the findings have wide-reaching implications for ecology and conservation. "Animals -- especially birds -- are key drivers of plant dispersal and colonization. As migration routes shift under a warming climate, birds will play a vital role in helping plants move and adapt to new environments."

A Living Laboratory for Evolution and Ecology

The research highlights Surtsey's extraordinary value as a living laboratory where scientists can directly observe the earliest stages of ecosystem development and adaptation. The island continues to provide insight into how life establishes itself, evolves, and reacts to a changing world. The authors suggest that future ecological models should place greater emphasis on real biological interactions, not just the physical traits of seeds or the classifications of plant species.

"Long-term research like that carried out on Surtsey is invaluable for biology," says Dr. Wasowicz. "It allows us to witness ecological processes that would otherwise remain invisible -- how life colonizes, evolves, and adapts. Such work is essential for understanding the future of ecosystems in a rapidly changing world."
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Scientists uncover the secret triggers of 'impossible' earthquakes | ScienceDaily
Earthquakes in places like Utah (USA), Soultz-sous-Forets (France), and Groningen (the Netherlands) seem puzzling to scientists because, according to geological theory, they shouldn't be possible. In these regions, the shallow layers of the Earth's crust are thought to behave in a way that strengthens faults when they begin to move. Textbooks suggest that this strengthening effect should prevent earthquakes from happening at all. Yet, tremors still occur in these supposedly stable zones. Researchers from Utrecht University set out to understand why. Their findings, recently published in Nature Communications, reveal that faults which have remained inactive for millions of years can accumulate extra stress over time. Eventually, that built-up pressure may be released in a single event. This insight is crucial for identifying safer areas for technologies such as geothermal energy extraction and underground energy storage.


						
"Faults can be found almost everywhere. Faults in the shallow subsurface are usually stable, so we do not expect shock movements to occur along them," explains Dr. Ylona van Dinther, who led the study. Yet, surprisingly, seismic activity does take place within the first few kilometers beneath the surface -- precisely where the ground is considered most stable. These shallow earthquakes are often linked to human activities such as drilling, extraction, or fluid injection. The question, then, is why faults that normally grow stronger when they move can suddenly weaken and slip, releasing energy as an earthquake.

Inactive faults and slow healing

Many human-induced earthquakes occur along ancient, inactive faults that have not shifted for millions of years. Although these faults remain still, the surfaces where the rocks meet slowly "heal" over time, becoming stronger. This gradual strengthening creates additional resistance. When that resistance is finally overcome, it can cause an abrupt acceleration along the fault. That acceleration produces an earthquake, even in regions that geological models label as stable.

Because areas like these have no long-term record of seismic activity, local communities are often unprepared. Buildings and infrastructure are not designed to handle the shaking. "Furthermore, these earthquakes take place at a depth where human activities occur, in other words, no more than several kilometres deep. That is considerably less deep than the majority of natural earthquakes." This shallowness means that such quakes can cause more noticeable and potentially damaging ground movement.

One-time events that stabilize over time

Interestingly, the Utrecht team found that these earthquakes are one-off events. Once the accumulated stress is released, the fault settles into a new, more stable state. "As a result, there is no more earthquake activity at that spot," says Van Dinther. "This means that, although the subsurface in such areas will not settle immediately after human operations stop, the strength of the earthquakes -- including the maximum expected magnitude -- will gradually decrease." When a fault strengthens as it moves, its broken sections can slide more easily past one another afterward, acting as natural barriers that prevent larger earthquakes from forming. This means the overall risk can be revised downward, since the potential for stronger quakes diminishes once the fault has slipped.

Implications for sustainable subsurface use

The research has significant consequences for how we use and manage the Earth's subsurface. It shows that even in regions considered geologically stable, earthquakes can occur under certain conditions -- but only once per fault. After the initial event, the area tends to become more secure. Understanding how faults behave, how they "heal," and what causes them to accelerate or slow down is essential for minimizing seismic risks associated with geothermal energy, carbon storage, and similar technologies. With new computational models, Utrecht University researchers are already working to refine these predictions and improve how one-time earthquake risks are communicated.
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Scientists shocked to find E. coli spreads as fast as the swine flu | ScienceDaily

For the first time, researchers from the Wellcome Sanger Institute, the University of Oslo, the University of Helsinki, Aalto University in Finland, and their collaborators have been able to estimate how efficiently one person can pass gut bacteria to others. This kind of calculation, which measures transmission rates, has previously been possible mainly for viruses.

Tracking Dangerous Strains Across Populations

The study, published today (November 4) in Nature Communications, examined three key E. coli strains circulating in the UK and Norway. Two of these strains are resistant to several common classes of antibiotics. They are also the most frequent causes of urinary tract and bloodstream infections in both countries. The researchers suggest that better monitoring of these strains could guide public health responses and help prevent outbreaks of infections that are difficult to treat.

In the long term, gaining insight into the genetic factors that help E. coli spread could lead to more targeted therapies and reduce reliance on broad-spectrum antibiotics. The approach developed in this study could also be adapted to investigate other bacterial pathogens and improve strategies for managing invasive infections.

E. coli is one of the leading causes of infections around the world.1 While most strains are harmless and normally inhabit the gut, the bacteria can enter the body through direct contact such as kissing or indirect means like shared surfaces, food, or living spaces. When E. coli moves into areas such as the urinary tract, it can cause serious illness, including sepsis, especially in people with weakened immune systems.

Antibiotic resistance has made these infections even more concerning. In the UK, more than 40 percent of E. coli bloodstream infections are now resistant to a key antibiotic,2 reflecting a global trend of rising resistance levels.




Applying Viral-Style Transmission Metrics to Bacteria

Scientists often describe how infectious a pathogen is using the basic reproduction number, known as R0. This number estimates how many new cases a single infected person might cause. It is typically applied to viruses and helps predict whether an outbreak will expand or decline. Until now, researchers have been unable to assign an R0 value to bacteria that normally colonize the gut, since they often live in the body without triggering illness.

To overcome this, the team combined data from the UK Baby Biome Study with genomic information from E. coli bloodstream infection surveillance programs in the UK and Norway, previously compiled by the Wellcome Sanger Institute.

Using a software platform called ELFI3 (Engine for Likelihood-Free Inference), the researchers built a new model capable of estimating R0 for the three major E. coli strains studied.

Their results showed that one particular strain, known as ST131-A, can spread between people as rapidly as some viruses that have caused global outbreaks, including the swine flu (H1N1). This is particularly striking because E. coli is not spread through airborne droplets like flu viruses are.

The two other strains studied, ST131-C1 and ST131-C2, are resistant to multiple antibiotic classes but spread much more slowly among healthy individuals. However, in hospitals and other healthcare environments, where patients are more vulnerable and contact is frequent, these resistant strains could move through populations much faster.




Understanding R0 for Bacteria

Assigning an R0 value to bacteria opens the door to a clearer understanding of how bacterial infections spread. It also helps identify which strains pose the greatest threat and could inform public health strategies to better protect people with compromised immune systems.

Fanni Ojala, M.Sc., co-first author at Aalto University in Finland, explained: "By having a large amount of systematically collected data, it was possible to build a simulation model to predict R0 for E. coli. To our knowledge, this was not just a first for E. coli, but a first for any bacteria that live in our gut microbiome. Now that we have this model, it could be possible to apply it to other bacterial strains in the future, allowing us to understand, track, and hopefully prevent the spread of antibiotic-resistant infections."

Dr. Trevor Lawley, Group Leader at the Wellcome Sanger Institute and co-lead of the UK Baby Biome Study, who was not involved in this research, noted: "E. coli is one of the first bacteria that can be found in a baby's gut, and in order to understand how our bacteria shape our health, we need to know where we start -- which is why the UK Baby Biome study is so important. It is great to see that our UK Baby Biome study data are being used by others to uncover new insights and methods that will hopefully benefit us all."

A New Lens on Bacterial Genetics

Professor Jukka Corander, senior author at the Wellcome Sanger Institute and the University of Oslo, added: "Having the R0 for E. coli allows us to see the spread of bacteria through the population in much clearer detail, and compare this to other infections. Now that we can see how rapidly some of these bacterial strains spread, it is necessary to understand their genetic drivers. Understanding the genetics of specific strains could lead to new ways to diagnose and treat these in healthcare settings, which is especially important for bacteria that are already resistant to multiple types of antibiotics."

The success of this study relied on extensive genomic data from the UK and Norway, all sequenced at the Wellcome Sanger Institute. This large-scale data made it possible to identify transmission patterns in detail. The datasets originated from earlier studies published in The Lancet Microbe,4,5 which laid the foundation for the modeling breakthrough achieved in this new research.

Notes
    	Antimicrobial Resistance Collaborators. (2022) 'Global burden of bacterial antimicrobial resistance in 2019: a systematic analysis.' The Lancet. DOI: 1016/S0140-6736(21)02724-0
    	UK Health Security Agency. New data shows 148 severe antibiotic-resistant infections a day in 2021. Available at: https://www.gov.uk/government/news/new-data-shows-148-severe-antibiotic-resistant-infections-a-day-in-2021#:~:text=Over%20two-fifths%20of%20E,as%20cefiderocol%20to%20identify%20resistance
    	ELFI can be found: https://www.elfi.ai/
    	R. A. Gladstone, et al. (2021) ' Emergence and dissemination of antimicrobial resistance in Escherichia coli causing bloodstream infections in Norway in 2002-17: a nationwide, longitudinal, microbial population genomic study' Lancet Microbe. DOI: 10.1016/S2666-5247(21)00031-8.
    	A. K. Pontinen, et al. (2024) 'Modulation of multidrug-resistant clone success in Escherichia coli populations: a longitudinal, multi-country, genomic and antibiotic usage cohort study' Lancet Microbe. DOI: 10.1016/S2666-5247(23)00292-6.
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2.7-million-year-old tools reveal humanity's first great innovation | ScienceDaily
For nearly 300,000 years, early humans shaped stone tools with precision, even as they faced constant wildfires, severe droughts, and dramatic shifts in their environment. A new study published in Nature Communications reveals astonishing evidence of this long-lived technological tradition in Kenya's Turkana Basin.


						
At the Namorotukunan Site, an international team of researchers uncovered one of the earliest and most enduring records of Oldowan stone toolmaking, dating between roughly 2.75 and 2.44 million years ago. These ancient implements -- essentially the first multi-purpose "Swiss Army knives" made by hominins -- show that our ancestors not only adapted to extreme change but prospered during one of Earth's most unstable eras.

"This site reveals an extraordinary story of cultural continuity," said lead author David R. Braun, a professor of anthropology at the George Washington University. He is also affiliated with the Max Planck Institute. "What we're seeing isn't a one-off innovation -- it's a long-standing technological tradition."

According to Susana Carvalho, director of science at Gorongosa National Park in Mozambique and senior author of the study, "Our findings suggest that tool use may have been a more generalized adaptation among our primate ancestors."

"Namorotukunan offers a rare lens on a changing world long gone -- rivers on the move, fires tearing through, aridity closing in -- and the tools, unwavering. For ~300,000 years, the same craft endures -- perhaps revealing the roots of one of our oldest habits: using technology to steady ourselves against change," said Dan V. Palcu Rolier, corresponding author and a senior scientist at GeoEcoMar, Utrecht University and the University of Sao Paulo.

Key Findings

Mastering Technology Across Millennia: Early hominins crafted sharp-edged stone tools with impressive precision and consistency. Their enduring design shows that knowledge and technique were passed down for countless generations, forming a legacy of skill and innovation.




Modern Science Meets Ancient Stone: Using volcanic ash dating, magnetic patterns preserved in ancient sediments, chemical analyses of rock, and microscopic plant traces, the researchers reconstructed an environmental timeline that connects early toolmaking to major climatic transformations.

Adapting Through Environmental Upheaval: These early toolmakers lived through periods of intense climate instability. Their ability to create versatile tools opened new dietary possibilities, including access to meat, turning environmental stress into an evolutionary advantage.

What The Experts Say

On the ground, the craft is remarkably consistent: "These finds show that by about 2.75 million years ago, hominins were already good at making sharp stone tools, hinting that the start of the Oldowan technology is older than we thought," said Niguss Baraki at the George Washington University.

The butchery signal is clear as well:"At Namorotukunan, cutmarks link stone tools to meat eating, revealing a broadened diet that endured across changing landscapes," said Frances Forrest at Fairfield University.

"The plant fossil record tells an incredible story: The landscape shifted from lush wetlands to dry, fire-swept grasslands and semideserts," said Rahab N. Kinyanjui at the National Museums of Kenya / Max Planck Institute. "As vegetation shifted, the toolmaking remained steady. This is resilience."

The paper, "Early Oldowan technology thrived during Pliocene environmental change in the Turkana Basin, Kenya," was published today (November 4) in Nature Communications.

This research was led by an international team of archaeologists, geologists, and paleoanthropologists from institutions in Kenya, Ethiopia, the United States, Brazil, Germany, India, the Netherlands, Portugal, Romania, Spain, South Africa and the United Kingdom. Fieldwork was carried out under the guidance of the National Museums of Kenya and with the support of the Daasanach and Ileret communities.

This research was carried out with permission from the National Museums of Kenya and Kenya's Ministry of Education, Science, and Technology, and in partnership with the Koobi Fora Field School. Funding was provided by the U.S. National Science Foundation the Leakey Foundation, the Palaeontological Scientific Trust, the Dutch Research Council, the Fundacao de Amparo a Pesquisa do Estado de Sao Paulo, the American Museum of Natural History, and the Romanian National Authority for Scientific Research.
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Breakthrough brain discovery reveals a natural way to relieve pain | ScienceDaily
    	Scientists have discovered that the human brain has its own built-in pain map, activating different regions when easing pain in the face, arms, or legs.
    	Placebo pain relief only works in the exact area where the brain expects it to happen.
    	Understanding this system could lead to safer, more precise treatments that target pain exactly where it occurs.

Mapping the Brain's Hidden System for Pain

Researchers at the University of Sydney have revealed a brainstem network that manages pain differently depending on where it occurs in the body. Using placebo pain relief, they discovered a map-like system that fine-tunes pain control for specific regions, such as the face, arms, or legs. The findings could lead to safer and more precise pain therapies that avoid the risks of opioid-based treatments.

The brainstem functions as the main communication pathway between the brain and spinal cord, directing signals that control thought, sensation, and survival responses. It also produces most of the brain's vital neurochemicals, making it a central hub for regulating both physical and emotional states.

Published in Science, the study used 7-Tesla functional magnetic resonance imaging (fMRI) (one of the most advanced brain scanners available, with only two in Australia) to identify how two major regions of the brainstem coordinate pain relief through placebo responses.

Dr. Lewis Crawford, lead author and research fellow at the School of Medical Sciences and the Brain and Mind Centre, explained, "This is the first time we've seen such a precise and detailed pain map in the human brainstem, showing us that it tailors pain relief to the specific part of the body that's experiencing it."

This breakthrough builds on decades of research led by co-author Professor Kevin Keay, Deputy Head of the School of Medical Sciences, who has long studied the brain's role in pain regulation.




How the Placebo Effect Reveals the Brain's Pain Control

To explore how the brain organizes pain relief, researchers tested 93 healthy volunteers by applying heat to different parts of their bodies. A placebo cream was used on some areas, but scientists secretly lowered the temperature to convince participants that the cream was reducing pain.

Each participant's heat level was personalized to reach a moderate level of discomfort, based on a scale from 0 (no pain) to 100 (worst pain imaginable), typically between 40 and 50 degrees Celsius.

When the same heat stimulus was later reapplied, participants continued to feel less pain in the areas where the placebo cream had been used, even though the temperature was no longer reduced. About 61 percent reported this effect, a strong indication of genuine placebo-driven pain relief.

Dr. Crawford noted, "We found that upper parts of the brainstem were more active when relieving facial pain, while lower regions were engaged for arm or leg pain."

Pinpointing the Brain's Pain-Relief Centers

Two major brainstem regions, the periaqueductal grey (PAG) and the rostral ventromedial medulla (RVM), were identified as central to this system. Each showed distinct patterns of activity depending on where the pain occurred. Upper sections of the PAG and RVM responded to facial pain, while lower sections activated for pain in the limbs.




According to Dr. Crawford, "The brain's natural pain relief system is more nuanced than we thought. Essentially, it has a built-in system to control pain in specific areas. It's not just turning pain off everywhere; but working in a highly coordinated, anatomically precise system."

A Blueprint for Targeted Pain Therapies

Understanding which brainstem areas are linked to different parts of the body may open new avenues for developing non-invasive therapies that reduce pain without widespread side effects.

"We now have a blueprint for how the brain controls pain in a spatially organized way," said Professor Luke Henderson, senior author and Professor in the School of Medical Sciences and the Brain and Mind Centre. "This could help us design more effective and personalized treatments, especially for people with chronic pain in a specific area of their body."

The study also challenges long-held assumptions about how placebo pain relief works. Instead of relying on the brain's opioid system, experts say a different part of the brainstem -- the lateral PAG -- is not only responsible but works without using opioids and could instead be linked to cannabinoid activity.

"Opioid-based pain relief typically activates central areas of the brain and can affect the whole body, whereas the cannabinoid circuit that we identified appears to operate in more targeted regions of the brainstem," said Dr. Crawford. "This supports the idea that cannabinoids may play a role in localized, non-opioid pain control."

"Knowing exactly where pain relief is happening in the brain means we can target that area or assess whether a drug is working in the right place," said Dr. Crawford. "This could lead to more precise treatments for chronic pain that don't rely on opioids and work exactly where the brain expects pain relief to occur -- a huge step forward for pain management."
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Plastic-eating bacteria discovered in the ocean | ScienceDaily
Far beneath the ocean's surface, researchers have found bacteria that can digest plastic, using specialized enzymes that evolved alongside humanity's synthetic debris.


						
A large-scale global study by scientists at KAUST (King Abdullah University of Science and Technology) revealed that these marine microbes are widespread and genetically prepared to consume polyethylene terephthalate (PET) -- the tough plastic used in everyday items like drink bottles and fabrics.

Their remarkable ability stems from a distinct structural feature on a plastic-degrading enzyme called PETase. This feature, known as the M5 motif, acts as a molecular signature that signals when an enzyme can truly break down PET.

"The M5 motif acts like a fingerprint that tells us when a PETase is likely to be functional, able to break down PET plastic," explains Carlos Duarte, a marine ecologist and co-leader of the study. "Its discovery helps us understand how these enzymes evolved from other hydrocarbon-degrading enzymes," he says. "In the ocean, where carbon is scarce, microbes seem to have fine-tuned these enzymes to make use of this new, human-made carbon source: plastic."

How Nature's Recyclers Evolved

For decades, scientists believed PET was almost impossible to degrade naturally. That belief began to shift in 2016, when a bacterium discovered in a Japanese recycling plant was found to survive by consuming plastic waste. It had developed a PETase enzyme capable of dismantling plastic polymers into their building blocks.

Yet it remained unclear whether oceanic microbes had developed similar enzymes independently.




Using a combination of artificial intelligence modeling, genetic screening, and laboratory testing, Duarte and his team confirmed that the M5 motif distinguishes true PET-degrading enzymes from inactive look-alikes. In experiments, marine bacteria carrying the complete M5 motif efficiently broke down PET samples. Genetic activity maps showed that M5-PETase genes are highly active throughout the oceans, especially in areas heavily polluted with plastic.

Global Spread of Plastic-Eating Microbes

To understand how widespread these enzymes are, the researchers examined more than 400 ocean samples collected from across the globe. Functional PETases containing the M5 motif appeared in nearly 80 percent of the tested waters, ranging from surface gyres filled with floating debris to nutrient-poor depths nearly two kilometers below.

In the deep sea, this ability may give microbes an important edge. The ability to snack on synthetic carbon may confer a crucial survival advantage, noted Intikhab Alam, a senior bioinformatics researcher and co-leader of the study.

The discovery highlights a growing evolutionary response: microorganisms are adapting to human pollution on a planetary scale.

Although this adaptation reveals nature's resilience, Duarte cautions against optimism. "By the time plastics reach the deep sea, the risks to marine life and human consumers have already been inflicted," he warns. The microbial breakdown process is far too slow to offset the massive flow of plastic waste entering the oceans each year.

Turning Discovery Into Real-World Solutions

On land, however, the findings could accelerate progress toward sustainable recycling. "The range of PET-degrading enzymes spontaneously evolved in the deep sea provides models to be optimized in the lab for use in efficiently degrading plastics in treatment plants and, eventually, at home," says Duarte.

The identification of the M5 motif offers a roadmap for engineering faster, more effective enzymes. It reveals the structural traits that work under real environmental conditions rather than just in test tubes. If scientists can replicate and enhance these natural mechanisms, humanity's battle against plastic pollution may find powerful new allies in one of the planet's most unexpected places: the deep ocean.
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Physicists uncover hidden "doorways" that let electrons escape | ScienceDaily
Imagine a frog inside a box with an opening partway up one side. Whether it can escape depends on how much energy it has: if it can jump high enough, it could, in theory, reach the opening. But success requires more than just a high jump -- it also needs to pass through that opening.


						
Electrons inside solid materials behave in a surprisingly similar way. When they gain extra energy (for instance, when the material is struck by other electrons), they can sometimes break free from the solid. This process has been known for decades and forms the basis of many technologies. However, until recently, scientists had been unable to calculate it with precision. Researchers from several groups at TU Wien have now found the solution. Just as the frog must find the right opening, an electron also needs to locate a specific "exit," known as a "doorway state."

A Simple Setup, Unexpected Results

"Solids from which relatively slow electrons emerge play a key role in physics. From the energies of these electrons, we can extract valuable information about the material," explains Anna Niggas from the Institute of Applied Physics at TU Wien, the study's first author.

Inside any material, electrons can exist with a range of energies. As long as they stay below a certain energy limit, they remain trapped. When the material is supplied with extra energy, some electrons can surpass this boundary.

"One might assume that all these electrons, once they have enough energy, simply leave the material," says Prof. Richard Wilhelm, head of the Atomic and Plasma Physics group at TU Wien. "If that were true, things would be simple: we would just look at the electrons' energies inside the material and directly infer which electrons should appear outside. But, as it turns out, that's not what happens."

Theoretical models and experimental findings often failed to match. This mismatch was especially puzzling because "different materials -- such as graphene structures with different amounts of layers -- can have very similar electron energy levels, yet show completely different behaviors in the emitted electrons," says Anna Niggas.




No Exit Without a Doorway

The key discovery is that energy alone cannot determine whether an electron escapes. There are quantum states above the energy threshold that still fail to lead out of the material, a fact missing from earlier models. "From an energetic point of view, the electron is no longer bound to the solid. It has the energy of a free electron, yet it still remains spatially located where the solid is," says Richard Wilhelm. The electron behaves like the frog that jumps high enough but fails to find the exit.

"The electrons must occupy very specific states -- so-called doorway states," explains Prof. Florian Libisch from the Institute for Theoretical Physics. "These states couple strongly to those that actually lead out of the solid. Not every state with sufficient energy is such a doorway state -- only those that represent an 'open door' to the outside."

"For the first time, we've shown that the shape of the electron spectrum depends not only on the material itself, but crucially on whether and where such resonant doorway states exist," says Anna Niggas. Interestingly, some of these states appear only when more than five layers of a material are stacked. This insight offers new opportunities for precisely designing and applying layered materials in both research and advanced technologies.
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New evidence suggests Einstein's cosmic constant may be wrong | ScienceDaily
Dark energy, the mysterious force thought to drive the universe's accelerating expansion, remains one of the deepest puzzles in modern physics. For years, the leading explanation has been that this energy is constant -- an unchanging property of empty space responsible for cosmic acceleration. But recent evidence has scientists rethinking that assumption.


						
Last year, results from the Dark Energy Survey (DES) and the Dark Energy Spectroscopic Instrument (DESI) caught the attention of cosmologists by suggesting that dark energy might not be fixed after all. "This would be our first indication that dark energy is not the cosmological constant introduced by Einstein over 100 years ago but a new, dynamical phenomenon," explained Josh Frieman, Professor Emeritus of Astronomy and Astrophysics.

New Analysis Points to an Evolving Force

In a study published in Physical Review D in September, Frieman and Anowar Shajib, a NASA Hubble Fellowship Program Einstein Fellow in Astronomy and Astrophysics, analyzed a broad range of existing cosmological data. Their findings indicate that dynamic, time-varying models of dark energy provide a better fit to current observations than the long-standing cosmological constant model.

Shajib specializes in observational cosmology and galaxy evolution, applying strong gravitational lensing to measure the Hubble constant and narrow down dark energy parameters. Frieman's work also centers on observational cosmology, making use of massive sky surveys like the Sloan Digital Sky Survey (SDSS) and the DES to study the universe's origin, structure, and fate while probing the mysterious force driving its accelerated expansion.

The University of Chicago spoke with Shajib and Frieman about their findings, what these new models could mean for our understanding of cosmic evolution, and how future observations might reveal whether dark energy truly changes over time.

Why is dark energy significant in the study of the universe?




Frieman: We now know precisely how much dark energy there is in the universe, but we have no physical understanding of what it is. The simplest hypothesis is that it is the energy of empty space itself, in which case it would be unchanging in time, a notion that goes back to Einstein, Lemaitre, de Sitter, and others in the early part of the last century. It's a bit embarrassing that we have little to no clue what 70 percent of the universe is. And whatever it is, it will determine the future evolution of the universe.

What recent findings led cosmologists to consider that dark energy may be evolving?

Shajib: Although there has been interest in the dynamical nature of dark energy since its discovery in the '90s to resolve some observational discrepancies, until recently, most of the major and robust datasets were consistent with a non-evolving dark energy model, which is accepted as the standard cosmology. However, interest in evolving dark energy was vigorously rekindled last year from the combination of supernovae, baryon acoustic oscillation, and cosmic microwave background data from the DES, DESI, and Planck experiments. This combination of datasets indicated a strong discrepancy with the standard, non-evolving model of dark energy. The interesting feature of non-evolving dark energy is that its density stays constant through time even though space is expanding. However, for the evolving dark energy model, dark energy density will change with time.

Frieman: The data from these surveys allow us to infer the history of cosmic expansion -- how fast the universe has been expanding at different epochs in the past. If dark energy evolves in time, that history will be different than if dark energy is constant. The cosmic expansion history results suggest that over the last several billion years or so, the density of dark energy has decreased by about 10 percent -- not much, and much less than the densities of other matter and energy, but still significant.

What was the goal of this study, and what were the overall findings?

Shajib and Frieman: The goal of this study is to compare the predictions of a physical model for evolving dark energy with the latest data sets and to infer the physical properties of dark energy from this comparison. The evolving dark energy "model" used in most previous data analyses is just a mathematical formula that isn't constrained to behave as physical models do. In our paper, we directly compare physics-based models for evolving dark energy to the data and find that these models describe the current data better than the standard, non-evolving dark energy model. We also show that near-future surveys such as DESI and the Vera Rubin Observatory Legacy Survey of Space and Time (LSST) will be able to definitively tell us whether these models are correct or if, instead, dark energy really is constant.




Describe the models presented and why they better explain the behavior of dark energy compared to existing models.

Frieman: These models are based on particle physics theories of hypothetical particles called axions. Axions were first predicted by physicists in the 1970s, who sought to explain certain observed features of strong interactions. Today, axions are considered plausible candidates for dark matter, and experiments worldwide are actively searching for them, including physicists at Fermilab and the University of Chicago.

The models in our paper are based on a different, ultra-light version of the axion that would act as dark energy, not dark matter. In these models, dark energy would, in fact, be constant for the first several billion years of cosmic history, but the axion would then start to evolve -- like a ball on a sloping field that's released from rest and starts to roll -- and its density would slowly decrease, which is what the data appear to prefer. So the data suggest the existence of a new particle in nature that's about 38 orders of magnitude lighter than the electron.

What are the implications of these findings for understanding cosmic expansion?

Shajib: In these models, the dark energy density decreases with time. Dark energy is the reason for the universe's accelerated expansion, so if its density decreases, the acceleration will also decrease with time. If we consider the very far future of the universe, different characteristics of dark energy can lead to different outcomes. Two extremes of these outcomes are a Big Rip, where the accelerated expansion itself accelerates to the point that it rips everything apart, even atoms, and a Big Crunch, where the universe stops expanding at some point and recollapses, which will look like a reverse Big Bang. Our models suggest that the universe will avoid both of these extremes: it will undergo accelerated expansion for many billions of years, yielding a cold, dark universe -- a Big Freeze.

Could these results have other, less apparent implications?

Frieman: The only practical implications I can imagine are the technologies we need to develop to explore these ideas further -- building new telescopes, launching new satellites, or developing novel detectors, for example. Such developments are likely to have much more of an impact on our lives than events happening trillions of years in the future.

What excites you the most about these results?

Shajib: For this paper, we gathered all the major data sets -- from the DES, DESI, SDSS, Time-Delay COSMOgraphy, Planck, and Atacama Cosmology Telescope -- and combined them to get the most constraining measurement of dark energy to date. All these measurements come from extensive experiments, so in a way, they represent the collective knowledge that the cosmological community has gathered as a whole.

Frieman: When we began working on the DES in 2003, our goal was to constrain the properties of dark energy to determine whether it was constant or changing. For two decades, the data indicated that it was constant. We almost gave up on that question because the data consistently supported the assumption. However, we now have the first hint in over 20 years that dark energy might be changing, and if it is evolving, it must be something new, which would change our understanding of fundamental physics. That feeling is reminiscent of where we were at the beginning. It could still turn out that these hints are incorrect, but we may be on the cusp of answering that question, and that's quite exciting.
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Sunflowers may be the future of "vegan meat" | ScienceDaily
Researchers at the Institute of Food Technology (ITAL) and the University of Campinas (UNICAMP) in Sao Paulo, Brazil, working with colleagues from the Fraunhofer IVV Institute in Germany, have developed a new type of food made from sunflower flour that can serve as a substitute for meat.


						
The process begins by extracting oil from sunflower seeds. To make the resulting flour safe and digestible for humans, the outer husks and certain phenolic compounds must first be removed. These elements normally give the flour a darker color and make it harder for the body to absorb nutrients effectively.

Creating and Testing the Sunflower-Based Burgers

Researchers prepared two variations of the meat substitute. One was made from flour derived from roasted sunflower grains, while the other used textured sunflower protein. Both formulations were enhanced with tomato powder, spices, and a blend of sunflower, olive, and linseed oils to improve flavor and nutritional value.

The team shaped the mixtures into small burger patties and baked them. They then conducted sensory and physicochemical tests to evaluate the products' texture, flavor, and composition. Results revealed that the version made from textured sunflower protein had better consistency and higher levels of protein, along with healthy fats such as monounsaturated fatty acids. It also contained impressive mineral levels, providing 49% of the recommended daily intake of iron, 68% of zinc, 95% of magnesium, and 89% of manganese.

Sustainable, Non-GMO Protein Potential

The study, supported by FAPESP, focused on sunflower meal because sunflower oil is already widely used in Europe, and sunflower cultivation is steadily increasing in Brazil. Another advantage is that the plant is not genetically modified, making it an appealing ingredient for consumers seeking non-GMO options.




Sunflower flour also offers a valuable source of plant-based protein, aligning with the growing global demand for sustainable and environmentally friendly food choices.

Mild Flavor and Strong Nutritional Profile

Maria Teresa Bertoldo Pacheco, a researcher at ITAL's Center for Food Science and Quality and lead author of the paper published in Food Research International, explained that removing the husks and phenolic compounds gives the flour a neutral flavor and aroma. "It should also be noted that, after removing the husks and phenolic compounds, the flour has a very neutral taste and aroma, especially compared to the various vegetable proteins on the market," she said.

Pacheco also highlighted the favorable balance of essential amino acids in the flour, which adds to its nutritional value. From a technological standpoint, she noted that creating a fibrous structure through processes like extrusion is key to achieving a product with a more authentic, meat-like appearance and texture.

Pacheco emphasized that the research contributes valuable insights for maximizing the use of sunflower cultivars while encouraging appreciation for their nutritional benefits. She also praised the collaboration with German researchers, noting that the partnership fostered technical exchanges, knowledge sharing, and opportunities for students and scientists to work together.
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Scientists reverse anxiety by rebalancing the brain | ScienceDaily
A research team at the Institute for Neurosciences (IN), led by Juan Lerma, has uncovered how a distinct group of neurons in the amygdala -- a region of the brain involved in processing emotions -- contributes to anxiety, depression, and changes in social behavior. The discovery, published in iScience, shows that restoring the balance of neuronal excitability within a precise part of the amygdala can reverse these behavioral changes in mice.


						
Restoring Brain Balance to Reverse Anxiety

"We already knew the amygdala was involved in anxiety and fear, but now we've identified a specific population of neurons whose imbalanced activity alone is sufficient to trigger pathological behaviors," explains Lerma. His team used a genetically modified mouse model that overexpresses the Grik4 gene, which increases the production of GluK4-type glutamate receptors and heightens neuronal excitability. These mice, developed by the same laboratory in 2015, displayed anxiety and social withdrawal similar to symptoms seen in people with conditions such as autism or schizophrenia.

The researchers were able to normalize Grik4 expression specifically in neurons located in the basolateral amygdala. This adjustment reestablished normal communication with a group of inhibitory neurons in the centrolateral amygdala known as "regular firing neurons." "That simple adjustment was enough to reverse anxiety-related and social deficit behaviors, which is remarkable," says Alvaro Garcia, the study's first author.

The team assessed the animals using electrophysiological recordings and behavioral tests designed to measure anxiety, depression, and social interaction. These tests evaluate traits such as the preference for open or enclosed spaces and interest in unfamiliar mice. Using genetic engineering tools and modified viruses, the scientists precisely corrected the dysfunction in the basolateral amygdala and tracked changes in both neuronal activity and overall behavior.

Widespread Effects Beyond Genetic Models

The researchers then applied the same approach to normal (wild-type) mice that naturally showed higher anxiety levels. The treatment also reduced their anxiety. "This validates our findings and gives us confidence that the mechanism we identified is not exclusive to a specific genetic model, but may represent a general principle for how these emotions are regulated in the brain," Lerma notes.

Some cognitive deficits, such as problems with object recognition memory, were not corrected, suggesting that other regions like the hippocampus may also play a role in these disorders. Even so, the results open promising new avenues for therapy. "Targeting these specific neural circuits could become an effective and more localized strategy to treat affective disorders," Lerma concludes.

This research was supported by the Spanish State Research Agency (AEI) -- Spanish Ministry of Science, Innovation and Universities, the Severo Ochoa Excellence Program for Research Centers at the Institute for Neurosciences CSIC-UMH, the European Regional Development Fund (ERDF), and the Generalitat Valenciana through the PROMETEO and CIPROM programs.
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MIT scientists discover how the brain spins back into focus | ScienceDaily
As easily as the mind can drift off course, it also has the remarkable ability to refocus. Researchers at MIT's Picower Institute for Learning and Memory have uncovered how that process may work. In a new animal study, they found that synchronized neural activity, appearing as a rotating wave across the brain, helps guide thought back to the task at hand.


						
"The rotating waves act like herders that steer the cortex back to the correct computational path," said study senior author Earl K. Miller, Picower Professor in The Picower Institute and MIT's Department of Brain and Cognitive Sciences.

Tamal Batabyal, a postdoctoral researcher at the Picower Institute, led the work, which was published Nov. 3 in the Journal of Cognitive Neuroscience.

Mathematical 'rotations'...

In the experiments, animals performed a visual working memory task while occasionally encountering one of two types of distractions. As expected, these distractions disrupted performance -- sometimes leading to errors or slower reaction times when the animals needed to respond. During the task, the scientists monitored the electrical signals from hundreds of neurons in the prefrontal cortex, the brain region involved in decision-making and complex thought.

To understand how this neural activity changed over time and across different conditions (with and without distraction, and during accurate or inaccurate performances), the team used a mathematical method called subspace coding. This technique visualizes how groups of neurons coordinate their activity, revealing patterns of organization.

"Like starlings murmuring in the sky," Miller said.




After each distraction, the researchers saw a rotating pattern within the subspace, as if those "starlings" were circling back into formation after being scattered. According to Miller, this circular motion represented the brain's recovery of its coordinated state following the interruption.

The degree of rotation even predicted task performance. When the distraction did not cause a mistake, the neural activity formed a complete circle, signaling full recovery. But when the distraction disrupted performance, the circle remained incomplete (by an average of 30 degrees), and the rotations moved more slowly. That slower pace likely reflected the brain's inability to fully regain focus.

Another observation was that recovery improved when more time elapsed between the distraction and the required response. The data showed that the brain needed that interval to complete its rotation in mathematical space and restore both neural and behavioral focus.

Subspace coding revealed that neurons operate in a highly coordinated, rotational pattern that helps preserve attention. Interestingly, these rotations appeared only when distractions occurred (regardless of the type of distraction) and did not arise on their own.

...reflect physical rotations in the brain

Subspace coding is just an abstract mathematical representation of neural activity over time. But when the researchers looked at the direct physical measurements of neural activity, they found that it actually reflected a real, traveling wave rotating across the cortex. Multiple measurements showed that neural spiking activity had a spatial order with continuously changing angles, consistent with a wave of activity rotating across the cortical electrode. In fact, the actual wave rotated with the same speed as the mathematically represented one in subspace coding.

"There is no reason in principle why a rotation in this mathematical subspace should correspond directly to a rotation on the surface of the cortex," Miller said. "But it does. That suggests to me that the brain is using these traveling waves to actually do computation, analog computation. Analog computation is way more energy efficient than digital and biology favors energy efficient solutions. It's a different, and more natural, way to think about neural computation."

In addition to Miller and Batabyal, the paper's other authors are Scott Brincat, Jacob Donoghue, Mikael Lundqvist and Meredith Mahnke.

Funding for the study came from the Office of Naval Research, The Simons Center for the Social Brain, the Freedom Together Foundation and The Picower Institute for Learning and Memory.
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Ancient fish with human-like hearing stuns scientists | ScienceDaily
When some marine fish eventually adapted to life in fresh water, many also acquired a more elaborate way to hear, including middle ear bones that resemble those in humans.


						
Two-thirds of freshwater species today rely on a specialized middle ear known as the Weberian apparatus. This group spans more than 10,000 species, from catfish to aquarium favorites such as tetras and zebrafish. The Weberian system lets them detect much higher sound frequencies than most ocean fish, reaching a range close to human hearing.

University of California, Berkeley paleontologist Juan Liu examined the Weberian apparatus in a newly described fossil fish and used its anatomy to update the timeline for how freshwater fish evolved.

Fossil evidence revises the timeline

Otophysan fish, which possess a Weberian ear system, were long believed to have entered fresh water roughly 180 million years ago, before Pangea split into the continents we recognize today. Liu's work points to a later origin, about 154 million years ago in the late Jurassic Period, after Pangea had begun to break apart and as modern oceans were taking shape.

Analyses of fossils and genomic data indicate that precursors of the enhanced hearing bones first appeared while these fish still lived in the sea. Fully refined, sensitive hearing evolved after two separate lineages colonized fresh water: one that led to catfish, knife fish, and African and South American tetras, and another that produced carp, suckers, minnows, and zebrafish, the largest order of freshwater fish.

"The marine environment is the cradle of a lot of vertebrates," said Liu, an assistant adjunct professor of integrative biology and an assistant curator in the UC Museum of Paleontology. "A long time consensus was that these bony fish had a single freshwater origin in the large continent Pangea and then dispersed with the separation of different continents. My team's analysis of some fantastic fossils that shed new light on the evolutionary history of freshwater fish and found completely different results: the most recent common ancestor of otophysan fish was a marine lineage and there were at least two freshwater incursions after that lineage split up."

This reinterpretation reshapes how scientists view both the evolutionary history and the complex biogeography of this remarkably successful freshwater group, she added. "These repeated incursions into freshwater at the early divergence stage likely accelerated speciation, and are key factors in explaining the extraordinary hyper-diversity of otophysans in modern freshwater faunas."




Liu and her colleagues describe and name the 67 million-year-old fossil fish, Acronichthys maccagnoi, in a paper published on October 2 in the journal Science. In that paper, the researchers analyze 3D scans of the fossil's Weberian structure and the genomes and morphology of modern fish to revise the genealogy of freshwater fish, and also simulate the frequency response of the fossil fish's middle ear structure.

How underwater hearing works

Hearing in water relies on different structures than hearing in air. Many land vertebrates detect sound with an eardrum that vibrates and drives a chain of middle ear bones that amplify the signal before it reaches the fluid-filled inner ear; in humans these bones are the malleus, incus, and stapes.

Because a fish's body is close in density to water, sound waves pass through it. Many fish therefore evolved an internal air bladder that vibrates with passing sounds. In most saltwater species, vibrations reach the inner ear only weakly, which limits hearing to low frequencies below about 200 Hertz.

Otophysan fish improved this pathway by adding small bony "ossicles" that connect the air bladder, often mistakenly called the swim bladder, to the inner ear. This linkage boosts and broadens hearing sensitivity. Zebrafish, for instance, can detect sounds up to 15,000 Hz, approaching the 20,000 Hz upper limit in humans.

Why high-frequency hearing is useful remains an open question. It may reflect the variety of habitats these fish occupy, from fast streams to still lakes.




Liu studies the Weberian apparatus in living and fossil fish, and last year published a computational simulation of how the apparatus works. That simulation allows her to predict the frequency response of the bony ossicles, and thus the hearing sensitivity of fish.

A tiny Alberta fossil with outsized insight

Numerous specimens of the newly named fossil fish, a mere 2 inches long, were excavated and collected in Alberta, Canada, over six field seasons starting in 2009 by ichthyologist and co-author Michael Newbrey of Columbus State University in Georgia. The fossils are housed in the Royal Tyrrell Museum in Drumheller, Alberta. A couple of specimens were so well preserved that the bones in the middle ear were clearly Weberian. The fish is the oldest known North American fossil of an otophysan fish, or Otophysi, dating from the late Cretaceous Period, only a short time before the non-avian dinosaurs disappeared. Older specimens have been found elsewhere in the world, but none had a well-preserved Weberian apparatus, Liu said.

Technicians with the Canadian Light Source at the University of Saskatchewan in Saskatoon and at McGill University in Montreal captured 3D X-ray scans of the fish, and Liu modeled the ossicles of the Weberian apparatus in her laboratory. The model suggests that, even 67 million years ago, otophysan fish had nearly as sensitive hearing as zebrafish do today.

"We weren't sure if this was a fully functional Weberian apparatus, but it turns out the simulation worked," Liu said. "The Weberian apparatus has just a little bit lower output power, which means lower sensitivity, compared to a zebrafish. But the peak, the most sensitive frequency, is not too much lower than zebrafish -- between 500 and 1,000 Hertz -- which is not too bad at all and which means the higher frequency hearing should have been achieved in this old otophysan fish."

What this means for evolution and diversity

The results underscore a broader pattern in evolution: bursts of new species often follow repeated entries into new habitats, especially when organisms evolve innovations such as more sensitive hearing.

"For a long time, we presumed that the Otophysi probably had a freshwater origin because this group consisted almost exclusively of freshwater fishes," Newbrey said. "The new species provides crucial information for a new interpretation of the evolutionary pathways of the Otophysi with a marine origin. It just makes so much more sense."

Other coauthors of the paper are Donald Brinkman of the Royal Tyrrell Museum, Alison Murray of the University of Alberta, former UC Berkeley undergraduate Zehua Zhou, now a graduate student at Michigan State University, and Lisa Van Loon and Neil Banerjee of Western University in London, Ontario. Liu was funded by a Franklin Research Grant from the American Philosophical Society.
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Scientists find mind trick that unlocks lost memories | ScienceDaily
A new study suggests that briefly changing the way people see their own bodies can make it easier to recall autobiographical memories, including some from early childhood.


						
Published in Scientific Reports, part of the Nature journal group, the research is the first to show that adults can access early memories more effectively after temporarily viewing themselves with a childlike version of their own face.

How the "Enfacement Illusion" Reconnects Mind and Body

Neuroscientists at Anglia Ruskin University (ARU) in Cambridge led the study, which involved 50 adult volunteers. The experiment used what is known as an "enfacement illusion," a technique that helps people feel as though another face they see on a screen is actually their own reflection.

Each participant watched a live video of their own face that was digitally modified with an image filter to resemble how they might have looked as a child. As participants moved their heads, the on-screen image mirrored their movements, creating the sensation that the childlike face was truly theirs. A control group experienced the same setup but viewed their unaltered adult faces.

After completing the illusion, participants were asked to take part in an autobiographical memory interview designed to prompt recollections from both their early life and the previous year.

A Clear Boost in Childhood Memory Recall

Researchers measured how much detail participants included when describing their episodic autobiographical memories. These are the kinds of memories that allow a person to mentally relive past experiences and "travel back in time" within their own mind.




The findings revealed that people who saw the younger version of themselves remembered significantly more detailed events from childhood than those who saw their regular adult face. The results provide the first evidence that subtle changes in bodily self-perception can influence how deeply we access distant memories.

Unlocking the Brain-Body Connection in Memory

According to the researchers, this discovery sheds new light on how our perception of the body interacts with memory. It could eventually lead to new methods for accessing forgotten or hard-to-reach memories, including those from the period known as "childhood amnesia," which typically covers the first few years of life.

Lead author Dr. Utkarsh Gupta, who conducted the study during his PhD at Anglia Ruskin University and now serves as a Cognitive Neuroscience Research Fellow at the University of North Dakota, explained: "All the events that we remember are not just experiences of the external world, but are also experiences of our body, which is always present.

"We discovered that temporary changes to the bodily self, specifically, embodying a childlike version of one's own face, can significantly enhance access to childhood memories. This might be because the brain encodes bodily information as part of the details of an event. Reintroducing similar bodily cues may help us retrieve those memories, even decades later."

Reimagining the Self to Revisit the Past

Senior author Professor Jane Aspell, head of the Self & Body Lab at Anglia Ruskin University, added: "When our childhood memories were formed, we had a different body. So we wondered: if we could help people experience aspects of that body again, could we help them recall their memories from that time?




"Our findings suggest that the bodily self and autobiographical memory are linked, as temporary changes to bodily experience can facilitate access to remote autobiographical memories.

"These results are really exciting and suggest that further, more sophisticated body illusions could be used to unlock memories from different stages of our lives -- perhaps even from early infancy. In the future it may even be possible to adapt the illusion to create interventions that might aid memory recall in people with memory impairments."
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Scientists in Japan create a new wine grape with a wild twist | ScienceDaily
A research team led by Professor Emeritus Takuji Hoshino of Okayama University of Science (OUS) has successfully cultivated a new wine grape variety called "Muscat Shiragai." The hybrid was produced by crossing the wild Shiraga grape, a species native only to the Takahashi River basin in Okayama Prefecture, with Muscat of Alexandria. The group has already submitted the new variety for registration with Japan's Ministry of Agriculture, Forestry and Fisheries (MAFF), and the application has been formally accepted.


						
At a press event hosted by OUS, Professor Hoshino shared his vision: "I wanted to create a wine grape that incorporates wild genetic traits. If this grape becomes widely cultivated and its wine contributes to regional revitalization and tourism, that would be the best outcome."

Inspiration From a Rare Wild Grape

Professor Hoshino, an expert in plant systematics, founded the Institute of Viticulture and Enology at OUS in April 2017. During his collaboration with Funao Winery in Kurashiki City, he became interested in the Shiraga grape, a rare and endangered wild species found only in specific parts of Okayama Prefecture. This discovery sparked the idea of developing an original, locally bred wine grape by combining Shiraga with Muscat of Alexandria.

To bring the idea to life, OUS signed a comprehensive partnership agreement in February 2018 with Kurashiki City and Funao Winery. The collaboration became part of a national initiative focused on regional revitalization and the "branding of local resources," positioning the project as both a scientific and cultural effort.

By fiscal year 2022, the team had produced wines from several experimental breeding lines. Each was tested for sugar levels, acidity, pH, and overall taste. After years of refinement, the most promising strain was chosen, and "Muscat Shiragai" was officially established as a new variety in 2024.

The registration application was jointly submitted by Kake Educational Institution and Kurashiki City in December 2024 and was made public in June 2025. Full approval and registration are expected to be completed within the next four to five years.




A Warm Reception at the Press Conference

The press conference included key representatives such as Kurashiki Deputy Mayor Kenji Komatsu, Funao Winery CEO Kenichiro Miyake, and OUS President Hiroyuki Hirano. Attendees sampled both the Muscat Shiragai grapes and the wine made from them. The fruit was described as "sweet and very delicious," while the wine impressed tasters with its "subtle Muscat aroma and smooth drinking quality."

Deputy Mayor Komatsu expressed optimism: "We are very much looking forward to offering a wine filled with the unique charm that can only be produced in Kurashiki. We also anticipate further research results to refine Muscat Shiragai into an even more sophisticated grape."

CEO Miyake added: "With Muscat Shiragai as a branded grape, we hope to create a new high-value red wine identified with Kurashiki as its place of origin. Please look forward to the day when we can bring this to market."

President Hirano noted: "Collaboration among industry, academia, and government is essential for building innovative local communities. OUS will continue integrating education and research, returning the results to the community, and contributing to solving regional and social issues."

At present, 20 Muscat Shiragai vines are being cultivated at both Funao Winery and the OUS vineyard, producing 41.6 kilograms of grapes in 2024. In addition, 300 grafted vines were planted at the end of fiscal year 2023. The goal is to harvest more than 500 kilograms by 2028-2029. The research team is also refining vineyard management techniques, such as leaf removal, fertilization, and irrigation, to further enhance grape quality.

The Legacy of the Shiraga Grape

The Shiraga grape was first identified as a new species in 1918 by renowned botanist Tomitaro Makino. Its Japanese name honors Jukichi Shiraga, a botanist from Niimi City who discovered the plant. This wild grape is known for its naturally high sugar content, low acidity, and resistance to fruit cracking, as well as its tolerance to diseases such as black rot and ripe rot.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/11/251103093014.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Entangled atoms found to supercharge light emission | ScienceDaily
Researchers from the Faculty of Physics at the University of Warsaw, the Centre for New Technologies at the University of Warsaw, and Emory University (Atlanta, USA) have explored how atoms influence one another when interacting with light. Their study, published in Physical Review Letters, expands on existing models of this effect. By demonstrating that direct atom-to-atom interactions can enhance a powerful collective burst of light known as superradiance, the team opens new possibilities for developing advanced quantum technologies.


						
In light-matter systems, many emitters (e.g., atoms) share the same optical mode within a cavity. This mode represents a pattern of light confined between mirrors, enabling collective behaviors that isolated atoms cannot exhibit. A key example is superradiance, a quantum effect in which atoms emit light in perfect synchronization, creating a brightness far greater than the sum of their individual emissions.

Most earlier studies of superradiance assumed that light-matter coupling dominates, modeling the entire atomic group as one large "giant dipole" connected to the cavity's electromagnetic field. "Photons act as mediators that couple each emitter to all others inside the cavity," explains Dr. Joao Pedro Mendonca, the study's first author, who earned his PhD at the University of Warsaw and now conducts research at its Centre for New Technologies. In real materials, however, nearby atoms also interact through short-range dipole-dipole forces, which are often overlooked. The new study examines what happens when these intrinsic atom-atom interactions are considered. The findings show that such interactions can either compete with or reinforce the photon-mediated coupling responsible for superradiance. Understanding this balance is vital for interpreting experiments where light and matter strongly influence one another.

The Role of Entanglement in Light-Matter Interactions

At the heart of this behavior lies quantum entanglement, the deep connection between particles that share quantum states. Yet many common theoretical methods treat light and matter as separate entities, erasing this crucial link. "Semiclassical models greatly simplify the quantum problem but at the cost of losing crucial information; they effectively ignore possible entanglement between photons and atoms, and we found that in some cases this is not a good approximation," the authors note.

To address this, the team developed a computational method that keeps entanglement explicitly represented, allowing them to track correlations both within and between the atomic and photonic subsystems. Their results show that direct interactions between neighboring atoms can lower the threshold for superradiance and even reveal a previously unknown ordered phase that shares its key properties. Overall, the work demonstrates that including entanglement is essential for accurately describing the full range of light-matter behaviors.

Implications for Quantum Technologies

Beyond deepening fundamental understanding, this discovery has practical significance for future quantum technologies. Cavity-based light-matter systems are central to many emerging devices, including quantum batteries -- conceptual energy storage units that could charge and discharge much faster by exploiting collective quantum effects. Superradiance can speed up both processes, enhancing overall efficiency.

The new findings clarify how microscopic atomic interactions influence these processes. By adjusting the strength and nature of atom-atom interactions, scientists can tune the conditions needed for superradiance and control how energy moves through the system. "Once you keep light-matter entanglement in the model, you can predict when a device will charge quickly and when it won't. That turns a many-body effect into a practical design rule," said Joao Pedro Mendonca. Similar principles could also advance quantum communication networks and high-precision sensors.

The research grew from an international partnership that brought together expertise from several institutions. Joao Pedro Mendonca conducted multiple research stays in the United States, supported by the University of Warsaw's "Excellence Initiative -- Research University" (IDUB) program and the Polish National Agency for Academic Exchange (NAWA). The researchers emphasize that collaboration and mobility were key to their success. "This is a great example of how international mobility and collaboration can open the door to breakthroughs," the team concludes.
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Killer whales perfect a ruthless trick to hunt great white sharks | ScienceDaily
A group of orcas in the Gulf of California has been filmed using remarkable skill to hunt young great white sharks, flipping them onto their backs to reach the nutrient-packed liver. The group, known as Moctezuma's pod, may be exploiting shifts in ocean temperatures that have changed shark nursery zones. These warmer waters could be pushing inexperienced juveniles into new regions where the orcas can more easily ambush them. Scientists say the behavior hints that orcas may target white sharks more frequently than once thought, though more data will be needed to confirm that pattern.


						
"I believe that orcas that eat elasmobranchs -- sharks and rays -- could eat a great white shark, if they wanted to, anywhere they went looking for one," said marine biologist Erick Higuera Rivas, project director at Conexiones Terramar and Pelagic Life and lead author of the article in Frontiers in Marine Science. "This behavior is a testament to orcas' advanced intelligence, strategic thinking, and sophisticated social learning, as the hunting techniques are passed down through generations within their pods."

Predators become prey 

Researchers documented two separate hunting events in which three white sharks were killed while they were conducting regular orca monitoring. Each encounter was carefully recorded, and the individual orcas were identified by markings on their dorsal fins.

In the first incident, observed in August 2020, five orcas pursued a juvenile white shark, driving it to the surface and working together to flip it over. They then dragged it below and resurfaced with the shark's liver. Moments later, they repeated the same coordinated attack on another juvenile. Two years later, in August 2022, scientists witnessed a similar sequence: five orcas pushed a young white shark onto its back, causing it to bleed from the gills. Its exposed liver confirmed what was happening as the orcas fed on it.

When turned upside down, a shark enters a temporary paralysis known as tonic immobility, which occurs when its awareness of its environment is disrupted.

"This temporary state renders the shark defenseless, allowing the orcas to extract its nutrient-rich liver and likely consume other organs as well, before abandoning the rest of the carcass," explained Higuera.




The injuries observed suggest that orcas may have developed a refined technique to trigger this immobilized state while reducing the risk of being bitten. This approach appears most effective on smaller or younger sharks that have less strength or experience escaping predators.

"This is the first time we are seeing orcas repeatedly target juvenile white sharks," said Dr. Salvador Jorgensen of California State University, an author of the article. "Adult white sharks react quickly to hunting orcas, completely evacuating their seasonal gathering areas and not returning for months. But these juvenile white sharks may be naive to orcas. We just don't know yet whether white shark anti-predator flight responses are instinctual or need to be learned."

After analyzing footage, the researchers confirmed the attackers were Moctezuma's pod, a group already known for hunting rays as well as whale and bull sharks. Their previous experience may have helped them refine strategies to take on great white sharks.

Changing ranges, changing diets? 

Alterations in the Pacific's white shark population patterns could be giving Moctezuma's pod new hunting opportunities. Climate cycles such as El Nino appear to have shifted white shark nursery zones, bringing more juveniles into the Gulf of California where they cross paths with these orcas. If that trend continues, young sharks could become a seasonal food source for the pod.

For now, these are limited observations. The researchers plan to conduct a more comprehensive study of this orca group's diet to learn whether white sharks are a regular part of their menu or if the orcas simply take advantage of juveniles when they appear. Such fieldwork will be difficult to carry out, since orca hunts are rare and expensive to monitor.

"So far we have only observed this pod feeding on elasmobranchs," said Dr. Francesca Pancaldi of the Instituto Politecnico Nacional Centro Interdisciplinario de Ciencias Marinas, co-author. "There could be more. Generating information about the extraordinary feeding behavior of killer whales in this region will lead us to understand where their main critical habitats are, so we can create protected areas and apply management plans to mitigate human impact."
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Scientists teach bacteria the octopus's secret to camouflage | ScienceDaily
Scientists at the University of California, San Diego have come closer to understanding one of nature's most fascinating abilities: the art of disguise.


						
Octopuses, squids, cuttlefish, and their cephalopod relatives are masters of camouflage, able to instantly shift their skin color to blend into their surroundings. This extraordinary transformation is driven by a natural pigment called xanthommatin, which plays a key role in their color-changing skin.

For years, researchers and even defense organizations have been captivated by xanthommatin's light-responsive qualities. Yet replicating and studying this pigment in the lab has been extremely challenging -- until now.

In a new breakthrough from UC San Diego's Scripps Institution of Oceanography, scientists successfully created a method to produce large quantities of xanthommatin. This marks a major step forward in decoding how animals achieve their remarkable camouflage.

Bacteria Turned Into Natural Pigment Factories

Using a biologically inspired approach, the research team was able to generate the pigment inside bacteria, achieving production levels up to 1,000 times greater than previous methods. This innovation could pave the way for sustainable new uses in materials and cosmetics, including applications in photoelectronics, thermal coatings, dyes, and UV-protective products.

"We've developed a new technique that has sped up our capabilities to make a material, in this case xanthommatin, in a bacterium for the first time," said Bradley Moore, senior author of the study and a marine chemist with appointments at Scripps Oceanography and the UC San Diego Skaggs School of Pharmacy and Pharmaceutical Sciences. "This natural pigment is what gives an octopus or a squid its ability to camouflage -- a fantastic superpower -- and our achievement to advance production of this material is just the tip of the iceberg."

Published today (Nov. 3) in Nature Biotechnology, the study received support from the National Institutes of Health, the Office of Naval Research, the Swiss National Science Foundation, and the Novo Nordisk Foundation.




According to the researchers, this achievement not only deepens our understanding of the biological and chemical foundations of animal coloration, but also highlights a powerful new biotechnology. The same technique could be used to create other valuable compounds, helping industries transition away from petroleum-based products toward more sustainable, nature-inspired materials.

A Promising Pigment

Beyond cephalopods, xanthommatin is also found in insects within the arthropod group, contributing to the brilliant orange and yellow hues of monarch butterfly wings and the bright reds seen in dragonfly bodies and fly eyes.

Despite xanthommatin's fantastic color properties, it is poorly understood due to a persistent supply challenge. Harvesting the pigment from animals isn't scalable or efficient, and traditional lab methods are labor intensive, reliant on chemical synthesis that is low yielding.

Researchers in the Moore Lab at Scripps Oceanography sought to change that, working with colleagues across UC San Diego and at the Novo Nordisk Foundation Center for Biosustainability in Denmark to design a solution, a sort of growth feedback loop they call "growth coupled biosynthesis."

The way in which they bioengineered the octopus pigment, a chemical, in a bacterium represents a novel departure from typical biotechnological approaches. Their approach intimately connected the production of the pigment with the survival of the bacterium that made it.




"We needed a whole new approach to address this problem," said Leah Bushin, lead author of the study, now a faculty member at Stanford University and formerly a postdoctoral researcher in the Moore Lab at Scripps Oceanography, where her work was conducted. "Essentially, we came up with a way to trick the bacteria into making more of the material that we needed."

Typically, when researchers try to get a microbe to produce a foreign compound, it creates a major metabolic burden. Without significant genetic manipulation, the microbe resists diverting its essential resources to produce something unfamiliar.

By linking the cell's survival to the production of their target compound, the team was able to trick the microbe into creating xanthommatin. To do this, they started with a genetically engineered "sick" cell, one that could only survive if it produced both the desired pigment, along with a second chemical called formic acid. For every molecule of pigment generated, the cell also produced one molecule of formic acid. The formic acid, in turn, provides fuel for the cell's growth, creating a self-sustaining loop that drives pigment production.

"We made it such that activity through this pathway, of making the compound of interest, is absolutely essential for life. If the organism doesn't make xanthommatin, it won't grow," said Bushin.

To push the bacteria to make even more pigment, the researchers turned to robotics and automation. They used robotic systems to guide the microbes through two rounds of high-throughput adaptive laboratory evolution, a process designed to help the cells gradually improve their performance. This advanced method was developed by the lab of study co-author Adam Feist, a professor in the Shu Chien-Gene Lay Department of Bioengineering at the UC San Diego Jacobs School of Engineering and a senior scientist at the Novo Nordisk Foundation Center for Biosustainability.

The researchers also used specialized bioinformatics software from the Feist Lab to pinpoint genetic changes that increased the microbes' productivity. These key mutations allowed the engineered bacteria to produce the pigment efficiently using only a single nutrient source.

"This project gives a glimpse into a future where biology enables the sustainable production of valuable compounds and materials through advanced automation, data integration and computationally driven design," said Feist. "Here, we show how we can accelerate innovation in biomanufacturing by bringing together engineers, biologists and chemists using some of the most advanced strain-engineering techniques to develop and optimize a novel product in a relatively short time."

Traditional approaches yield around five milligrams of pigment per liter "if you're lucky," said Bushin, while the new method yields between one to three grams per liter.

Getting from the planning stages to the actual experimentation in the lab took several years of dedicated work, but once the plan was put into motion, the results were almost immediate.

"It was one of my best days in the lab," Bushin recalled of the first successful experiment. "I'd set up the experiment and left it overnight. When I came in the next morning and realized it worked and it was producing a lot of pigment, I was thrilled. Moments like that are why I do science."

Next Steps

Moore anticipates that this new biotech methodology, which is fully nature-inspired and non-invasive, will transform the way in which biochemicals are produced.

"We've really disrupted the way that people think about how you engineer a cell," he said. "Our innovative technological approach sparked a huge leap in production capability. This new method solves a supply challenge and could now make this biomaterial much more broadly available."

While some applications for this material are far-out, the authors noted active interest from the U.S. Department of Defense and cosmetics companies. According to the researchers, collaborators are interested in exploring the material's natural camouflage capabilities, while skincare companies are interested in using it in natural sunscreens. Other industries see potential uses ranging from color-changing household paints to environmental sensors.

"As we look to the future, humans will want to rethink how we make materials to support our synthetic lifestyle of 8 billion people on Earth," said Moore. "Thanks to federal funding, we've unlocked a promising new pathway for designing nature-inspired materials that are better for people and the planet."

Additional study authors are Tobias Alter, Maria Alvan-Vargas, Daniel Volke, Oscar Puiggene and Pablo Nikel from the Novo Nordisk Foundation Center for Biosustainability; Elina Olson from UC San Diego's Shu Chien-Gene Lay Department of Bioengineering; Lara Durr and Mariah Avila from Scripps Institution of Oceanography at UC San Diego; and Taehwan Kim and Leila Deravi from Northeastern University.
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A groundbreaking brain map could revolutionize Parkinson's treatment | ScienceDaily
Scientists at Duke-NUS Medical School and partner institutions assembled one of the most complete single-cell maps of the developing human brain. The atlas identifies nearly every cell type, records their genetic signatures, and shows how these cells grow and interact. It also compares leading laboratory methods for producing high-quality neurons, advancing efforts to develop new therapies for Parkinson's disease and other brain disorders.


						
Parkinson's disease is Singapore's second most common neurodegenerative condition, affecting about three in every 1,000 people aged 50 and above. The disorder harms midbrain dopaminergic neurons, which release dopamine to regulate movement and learning. Restoring these neurons could eventually ease symptoms such as tremors and difficulty with mobility.

To clarify how dopaminergic neurons form in laboratory settings, the team created a two-step mapping approach called BrainSTEM (Brain Single-cell Two tiEr Mapping). In collaboration with partners including the University of Sydney, they profiled nearly 680,000 cells from the fetal brain to chart the full cellular landscape.

A second, higher-resolution projection targets the midbrain with added precision and pinpoints dopaminergic neurons. This "comprehensive reference map" now serves as a global standard for evaluating how accurately midbrain models match real human biology.

Dr. Hilary Toh, an MD-PhD candidate from the Neuroscience & Behavioural Disorders program at Duke-NUS Medical School and one of the first authors of the paper, said:

"Our data-driven blueprint helps scientists produce high-yield midbrain dopaminergic neurons that faithfully reflect human biology. Grafts of this quality are pivotal to increasing cell therapy efficacy and minimizing side effects, paving the way to offer alternative therapies to people living with Parkinson's disease."

Published in Science Advances, the study reports that several methods used to grow midbrain cells also generated unwanted cells originating from other brain regions. These findings indicate that both experimental protocols and data analysis pipelines need refining to detect and remove such off-target populations.




Dr. John Ouyang, Principal Research Scientist from Duke-NUS' Centre for Computational Biology and a senior author of the study, said:

"By mapping the brain at single-cell resolution, BrainSTEM gives us the precision to distinguish even subtle off-target cell populations. This rich cellular detail provides a critical foundation for AI-driven models that will transform how we group patients and design targeted therapies for neurodegenerative diseases."

Assistant Professor Alfred Sun from Duke-NUS' Neuroscience & Behavioural Disorders programme, who's also a senior author of the paper, added:

"BrainSTEM marks a significant step forward in brain modelling. By delivering a rigorous, data-driven approach, it will speed the development of reliable cell therapies for Parkinson's disease. We're setting a new standard to ensure the next generation of Parkinson's models truly reflects human biology."

The researchers will release their brain atlases as open-source references and provide the multi-tier mapping approach as an out-of-the-box package. Because BrainSTEM can be applied to isolate any cell type in the brain, labs worldwide can use it to deepen insight, streamline workflows, and accelerate discovery across neuroscience.

Professor Patrick Tan, Senior Vice-Dean for Research at Duke-NUS, said:

"This study redefines the benchmark -- establishing multi-tier mapping as essential for capturing cellular detail in complex biological systems. By revealing how the human midbrain develops in such detail, we will accelerate Parkinson's research and cell therapy, delivering better care and offer hope to people living with the disease."

This work received support from programs including the USyd-NUS Ignition Grant and the Duke-NUS Parkinson's Research Fund through a generous donation by The Ida C. Morris Falk Foundation.

Duke-NUS remains a leader in medical research and education, committed to improving patient care through scientific innovation. The study advances ongoing efforts to understand fundamental brain mechanisms and to develop new therapeutic strategies for neurological conditions.
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Astronomers capture a violent super-eruption from a young sun | ScienceDaily
Although we rarely notice from Earth, the Sun is continuously hurling enormous clouds of charged plasma into space. These events, known as coronal mass ejections (CMEs), often occur alongside sudden bursts of light called solar flares. When particularly strong, CMEs can stretch far enough to disturb Earth's magnetic field, producing dazzling auroras and sometimes triggering geomagnetic storms that disrupt satellites or even power grids.


						
Scientists believe that billions of years ago, when the Sun and Earth were both young, solar activity was far more intense than it is today. Powerful CMEs during that period may have influenced the conditions that allowed life to emerge and evolve. Studies of young Sun-like stars -- used as stand-ins for our own star's early years -- show that these stars often unleash flares far stronger than any recorded from the modern Sun.

Reconstructing Ancient Solar Explosions

Massive eruptions from the early Sun likely had dramatic effects on the atmospheres of Earth, Mars, and Venus. Yet researchers still do not fully understand how closely these stellar outbursts resemble today's CMEs. While scientists have recently observed cooler plasma components of CMEs from the ground, detecting the fast-moving, high-energy events expected in the past has proven much more difficult.

To explore this question, an international research team led by Kosuke Namekata of Kyoto University set out to determine whether young Sun-like stars generate CMEs similar to those of our own Sun.

"What inspired us most was the long-standing mystery of how the young Sun's violent activity influenced the nascent Earth," says Namekata. "By combining space- and ground-based facilities across Japan, Korea, and the United States, we were able to reconstruct what may have happened billions of years ago in our own solar system."

The researchers conducted simultaneous ultraviolet observations with the Hubble Space Telescope and optical observations from ground-based telescopes in Japan and Korea. Their subject was the young Sun-like star EK Draconis. Hubble measured ultraviolet light from extremely hot plasma, while the ground-based observatories tracked cooler hydrogen gas through the Ha line. This coordinated, multi-wavelength approach enabled the team to capture both the hot and cool parts of a CME as it unfolded.




Evidence of a Multi-Temperature Solar Eruption

The observations revealed the first-ever evidence of a multi-temperature CME from EK Draconis. The team discovered that plasma heated to about 100,000 degrees Kelvin was expelled at speeds of 300 to 550 kilometers per second (~670,000 to 1,230,000 miles per hour). Roughly ten minutes later, cooler gas around 10,000 degrees was launched at about 70 kilometers per second (~160,000 miles per hour). The high-temperature plasma carried significantly more energy, indicating that frequent and powerful CMEs in the past could have produced strong shocks and energetic particles capable of reshaping or stripping early planetary atmospheres.

Other studies support the idea that energetic solar events and their resulting particles may have triggered chemical reactions that produced biomolecules and greenhouse gases -- key ingredients for sustaining life. This finding therefore deepens our understanding of how solar activity may have created the environmental conditions necessary for life to appear on early Earth, and possibly on other planets as well.

The scientists emphasized that their success depended on global collaboration and precise coordination between space- and ground-based observatories.

"We were happy to see that, although our countries differ, we share the same goal of seeking truth through science," says Namekata.
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Breakthrough blood test finally confirms Chronic Fatigue Syndrome | ScienceDaily
Scientists from the University of East Anglia and Oxford BioDynamics have created a highly accurate blood test capable of diagnosing Chronic Fatigue Syndrome, also known as Myalgic Encephalomyelitis (ME/CFS).


						
The condition, which causes long-term and often debilitating exhaustion, affects millions of people around the world, including more than 400,000 individuals in the UK. Despite its prevalence, ME/CFS has remained poorly understood and notoriously difficult to diagnose.

This new test, which demonstrates 96 percent accuracy, offers renewed hope to patients who have struggled for recognition and reliable answers. Researchers believe the discovery could also lead to a similar test for identifying long Covid.

Validating an Illness Long Dismissed

Lead researcher Prof Dmitry Pshezhetskiy of UEA's Norwich Medical School explained, "ME/CFS is a serious and often disabling illness characterized by extreme fatigue that is not relieved by rest.

"We know that some patients report being ignored or even told that their illness is 'all in their head'. With no definitive tests, many patients have gone undiagnosed or misdiagnosed for years.

"We wanted to see if we could develop a blood test to diagnose the condition -- and we did!




"Our discovery offers the potential for a simple, accurate blood test to help confirm a diagnosis, which could lead to earlier support and more effective management."

"Post-Covid syndrome, commonly referred to as long Covid, is one example of ME/CFS, where a similar cluster of symptoms is triggered by the Covid-19 virus, rather than by other known causes such as glandular fever. We therefore hope that our research will also help pave the way for a similar test to accurately diagnose long Covid."

Using DNA Folding to Detect Disease

To develop the test, researchers employed Oxford BioDynamics' advanced EpiSwitch(r) 3D Genomics technology, which examines how DNA is folded within cells. The study analyzed blood samples from 47 people with severe ME/CFS and compared them to 61 healthy volunteers.

Each human cell contains around two metres of DNA, intricately folded in three dimensions. These folds are not random; they form deliberate patterns that help control how genes are activated or silenced, keeping the body functioning properly.

Alexandre Akoulitchev, Chief Scientific Officer at Oxford BioDynamics, said, "Chronic Fatigue Syndrome is not a genetic disease you're born with. That's why using EpiSwitch 'epigenetic' markers -- which can change during a person's life, unlike fixed genetic code -- was key to reaching this high level of accuracy.




"The EpiSwitch platform behind this test, together with OBD's vast 3D Genomic knowledgebase, has already been proven to deliver practical, rapid blood diagnostics accessible at scale.

"With this breakthrough, we are proud to enable a first-in-class test that can address an unmet need for a quick and reliable diagnostic for a complex, challenging-to-identify illness."

Proven Technology Behind the Discovery

EpiSwitch technology has previously helped identify blood-based biomarkers for other complex conditions, including fast-progressing ALS (amyotrophic lateral sclerosis), rheumatoid arthritis, and several cancers. It also underpins the EpiSwitch PSE prostate cancer test, which delivers world-leading accuracy and is already in clinical use across the UK and US.

In the ME/CFS study, researchers found a distinctive genomic pattern present only in affected individuals and absent in healthy participants. This work looked beyond the linear DNA sequence explored in the large DecodeME study, which was the most extensive genetic investigation of ME/CFS to date.[1]

By examining the 3D architecture of DNA, the UEA and Oxford BioDynamics team uncovered hundreds of additional biological differences, including five of the eight genetic regions previously identified by DecodeME. This deeper insight could advance scientific understanding of the illness.

Uncovering Biological Clues for Future Treatments

The new analysis demonstrated exceptional precision, achieving 92 percent sensitivity (correctly identifying those with ME/CFS) and 98 percent specificity (correctly identifying those without it).

Researchers also observed signs of immune system involvement and inflammation pathways, suggesting potential biological targets for future therapies. These findings may help determine which patients are most likely to benefit from specific treatments.

Toward More Accurate Diagnosis and Personalized Care

"This is a significant step forward," said UEA's Prof Pshezhetskiy. "For the first time, we have a simple blood test that can reliably identify ME/CFS -- potentially transforming how we diagnose and manage this complex disease."

"Additionally, understanding the biological pathways involved in ME/CFS opens the door to developing targeted treatments and identifying which patients might benefit most from specific therapies.

"We hope that the Episwitch(r) CFS test could become a vital tool in clinical settings, paving the way for more personalized and effective care."

Notes
    	Genetics Discovery Team, et al (2025). Initial findings from the DecodeME genome-wide association study of myalgic encephalomyelitis/chronic fatigue syndrome. medRxiv, Preprint. https://doi.org/10.1101/2025.08.06.25333109

This research was led by UEA and Oxford BioDynamics in collaboration with The London School of Hygiene & Tropical Medicine and Royal Cornwall Hospitals NHS Trust.

'Development and validation of blood-based diagnostic biomarkers for Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS) using EpiSwitch(r) 3-dimensional genomic regulatory immuno-genetic profiling' is published in the Journal of Translational Medicine.
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A gene from 100-year-olds could help kids who age too fast | ScienceDaily
Scientists have uncovered a breakthrough in the fight against a rare genetic condition that causes children to age much faster than normal. The discovery involves "longevity genes" found in people who live exceptionally long lives, often beyond 100 years. Researchers from the University of Bristol and IRCCS MultiMedica found that these genes, which help maintain the health of the heart and blood vessels during aging, could reverse some of the damage caused by this devastating disease.


						
The study, published in Signal Transduction and Targeted Therapy, is the first to show that a gene from long-lived individuals can slow down heart aging in a model of Progeria. Known scientifically as Hutchinson-Gilford Progeria Syndrome (HGPS), this rare and fatal disorder causes children to exhibit signs of "accelerated aging."

Progeria stems from a mutation in the LMNA gene, which leads to the creation of a harmful protein called progerin. This protein disrupts normal cell function, particularly in the heart and blood vessels. Most affected children die in their teenage years from heart complications, though some, like Sammy Basso -- the oldest known person with Progeria -- live longer. Sammy passed away on October 24, 2024, at the age of 28.

Progerin harms cells by destabilizing their nucleus, the "control center" that manages cell activity. This damage accelerates aging, especially in the cardiovascular system.

At present, the only drug approved by the United States Food and Drug Administration (FDA) is lonafarnib, which reduces the accumulation of progerin. Researchers are now testing a combination of lonafarnib with another experimental drug, Progerinin, to determine whether the two work better together.

Testing Longevity Genes from Supercentenarians

To explore new treatments, Dr. Yan Qiu and Professor Paolo Madeddu of the Bristol Heart Institute collaborated with Professor Annibale Puca's team at IRCCS MultiMedica in Italy. Their goal was to determine if genes from people who live to extreme old age -- supercentenarians -- could protect against the cellular damage caused by Progeria.




The scientists focused on one particular gene, LAV-BPIFB4, which previous research has shown supports healthy heart and blood vessel function during aging.

Using genetically engineered mice that develop Progeria, the researchers observed early heart problems similar to those found in children with the disease. After a single injection of the LAV-BPIFB4 longevity gene, the mice showed improved heart function, particularly in the way the heart relaxes and fills with blood (a process known as diastolic function).

The gene treatment also reduced heart tissue damage, known as fibrosis, and lowered the number of "aged" cells in the heart. In addition, it promoted the growth of new small blood vessels, potentially improving heart health and resilience.

The team then tested the gene on human cells derived from Progeria patients. These experiments revealed that introducing the longevity gene reduced cellular aging and fibrosis without altering progerin levels directly. This suggests that the gene helps cells withstand the toxic effects of progerin rather than eliminating it. The approach strengthens the body's natural defenses instead of attacking the defective protein itself.

A New Approach to Treating Progeria and Heart Aging

Dr. Yan Qiu, Honorary Research Fellow in the Bristol Heart Institute at the University of Bristol, said: "Our research has identified a protective effect of a "supercentenarian longevity gene" against progeria heart dysfunction in both animal and cell models.




"The results offer hope to a new type of therapy for Progeria; one based on the natural biology of healthy aging rather than blocking the faulty protein. This approach, in time, could also help fight normal age-related heart disease.

"Our research brings new hope in the fight against Progeria and suggests the genetics of supercentenarians could lead to new treatments for premature or accelerated cardiac aging, which might help us all live longer, healthier lives."

Looking Ahead: Toward New Anti-Aging Therapies

Professor Annibale Puca, Research Group Leader at IRCCS MultiMedica and Dean of the Faculty of Medicine at the University of Salerno, added: "This is the first study to indicate that a longevity-associated gene can counteract the cardiovascular damage caused by progeria.

"The results pave the way for new treatment strategies for this rare disease, which urgently requires innovative cardiovascular drugs capable of improving both long-term survival and patient quality of life. Looking ahead, the administration of the LAV-BPIFB4 gene through gene therapy could be replaced and/or complemented by new protein- or RNA-based delivery methods.

"We are currently conducting numerous studies to investigate the potential of LAV-BPIFB4 in counteracting the deterioration of the cardiovascular and immune systems in various pathological conditions, with the goal of translating these experimental findings into a new biologic drug."
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Scientists discover the nutrient that supercharges cellular energy | ScienceDaily
Mitochondria are tiny structures inside cells that generate the energy required for the body to move, grow, and maintain health. Because energy needs change continuously, mitochondria must constantly fine-tune their activity to keep up. This adaptability depends in part on the nutrients available to the cell. Yet until recently, scientists did not fully understand how nutrients influence this process of energy adjustment.


						
A research group led by Professor Dr. Thorsten Hoppe at the University of Cologne's Institute for Genetics and the CECAD Cluster of Excellence on Aging Research has now identified a new biological pathway showing how the amino acid leucine strengthens mitochondrial performance. Their work reveals that leucine stabilizes important mitochondrial proteins, enhancing the organelle's ability to produce energy. The study, titled "Leucine inhibits degradation of outer mitochondrial membrane proteins to adapt mitochondrial respiration," was published in Nature Cell Biology.

How Leucine Supports Energy Production

Leucine is one of the essential amino acids, meaning it must be obtained through food. It is a key component of protein synthesis and is abundant in protein-rich foods like meat, dairy products, and legumes such as beans and lentils. The researchers found that leucine helps protect certain proteins on the outer membrane of mitochondria from breaking down. These proteins are vital because they transport other metabolic molecules into the mitochondria to generate energy. By preserving them, leucine allows mitochondria to work more efficiently, resulting in higher energy output within the cell.

"We were thrilled to discover that a cell's nutrient status, especially its leucine levels, directly impacts energy production," said Dr. Qiaochu Li, the study's first author. "This mechanism enables cells to swiftly adapt to increased energy demands during periods of nutrient abundance."

The study also revealed that a protein called SEL1L plays an important role in this process. SEL1L is part of the cell's quality control system that identifies and removes faulty or misfolded proteins. Leucine seems to reduce the activity of SEL1L, which decreases the breakdown of mitochondrial proteins and improves mitochondrial performance. "Modulating leucine and SEL1L levels could be a strategy to boost energy production," said Li. "However, it is important to proceed with caution. SEL1L also plays a crucial role in preventing the accumulation of damaged proteins, which is essential for long-term cellular health."

Broader Implications for Health and Disease

To explore the wider impact of their findings, the researchers studied the process in the model organism Caenorhabditis elegans. They discovered that problems in leucine metabolism can impair mitochondrial function and even cause fertility issues. When the team examined human lung cancer cells, they found that certain mutations affecting leucine metabolism actually help cancer cells survive, highlighting an important factor for future cancer treatment strategies.

These discoveries show that the nutrients we consume do more than simply fuel the body -- they actively influence how energy is produced inside cells. By uncovering how leucine affects mitochondrial metabolism, the study points to potential new therapeutic targets for conditions linked to reduced energy production, including cancer and metabolic disorders.

This research received support through Germany's Excellence Strategy as part of CECAD and from several Collaborative Research Centers funded by the German Research Foundation (DFG). Additional funding came from the European Research Council via the ERC Advanced Grant "Cellular Strategies of Protein Quality Control-Degradation" (CellularPQCD) and from the Alexander von Humboldt Foundation.
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Alzheimer's might be powered by a broken sleep-wake cycle | ScienceDaily
Alzheimer's disease often throws a person's daily patterns into disarray. Difficulty sleeping through the night, restless tossing, and frequent daytime naps are common early warning signs. In later stages, patients often experience "sundowning," a period of increased confusion and agitation that tends to occur later in the day. These patterns hint at a close relationship between Alzheimer's progression and the circadian system -- the internal body clock that regulates sleep, wakefulness, and other daily biological cycles. Until recently, however, scientists did not fully understand how deeply this connection ran.


						
A team of researchers at Washington University School of Medicine in St. Louis has now demonstrated, in mouse models, that Alzheimer's disease disrupts circadian rhythms within specific brain cells. This disturbance alters how and when hundreds of genes switch on and off, changing key processes that help the brain function properly.

Their findings, published October 23 in Nature Neuroscience, suggest that restoring or stabilizing these internal rhythms could open up a new approach to treating Alzheimer's.

"There are 82 genes that have been associated with Alzheimer's disease risk, and we found that the circadian rhythm is controlling the activity of about half of those," said Erik S. Musiek, MD, PhD, the Charlotte & Paul Hagemann Professor of Neurology at WashU Medicine, who led the study. In mice engineered to model the disease, these genes no longer followed their usual daily patterns. "Knowing that a lot of these Alzheimer's genes are being regulated by the circadian rhythm gives us the opportunity to find ways to identify therapeutic treatments to manipulate them and prevent the progression of the disease."

The Burden of Sleep Disruption

Musiek, who co-directs the Center on Biological Rhythms and Sleep (COBRAS) at WashU Medicine and specializes in aging and dementia, noted that disturbed sleep is one of the most frequent problems reported by caregivers of Alzheimer's patients. His earlier work showed that sleep changes begin years before memory loss becomes evident. Beyond exhaustion for both patients and caregivers, these disruptions create stress that may accelerate the disease's progression.

Breaking this cycle, he said, starts with identifying where it begins. The body's circadian system regulates roughly 20% of all genes in the human genome, orchestrating vital processes such as digestion, immune response, and sleep-wake cycles.




In earlier research, Musiek identified a protein called YKL-40 that naturally fluctuates throughout the day and helps control normal levels of amyloid in the brain. Too much YKL-40, which is linked to Alzheimer's risk in humans, can trigger the build-up of amyloid -- a sticky protein that forms plaques, one of the hallmarks of the disease.

Amyloid's Effect on the Brain's Timing Mechanisms

Because Alzheimer's symptoms follow a repeating daily pattern, the team suspected more circadian-regulated proteins and genes might be involved. In the new study, they examined gene activity in the brains of mice that developed amyloid build-up, as well as in healthy young mice and older mice without plaques. Samples were collected every two hours over a full 24-hour period to track how gene expression changed across the circadian cycle.

The researchers found that amyloid deposits disrupted the normal rhythm of hundreds of genes in two key types of brain cells -- microglia and astrocytes. Microglia act as the brain's immune cells, clearing away waste and harmful materials, while astrocytes help neurons communicate and maintain healthy function. Many of the affected genes are normally responsible for microglia's ability to remove waste, including amyloid.

Although these genes were not entirely switched off, their usual order and timing became chaotic, weakening the brain's coordinated system for removing toxins.

New Rhythms and Potential Therapies

The study also revealed that amyloid plaques appeared to create new rhythmic patterns in genes that do not usually follow a daily cycle. Many of these genes are involved in inflammation or the brain's response to stress and imbalance.




According to Musiek, these discoveries suggest that therapies aimed at adjusting circadian rhythms in microglia and astrocytes could support healthier brain activity.

"We have a lot of things we still need to understand, but where the rubber meets the road is trying to manipulate the clock in some way, make it stronger, make it weaker or turn it off in certain cell types," he said. "Ultimately, we hope to learn how to optimize the circadian system to prevent amyloid accumulation and other aspects of Alzheimer's disease."

This research was supported by the National Institute on Aging (R01AG054517, T32AG058518), the National Institute of Neurological Disorders and Stroke (R01NS102272), and the National Institutes of Health (R00AG061231). The authors note that the content reflects their findings and does not necessarily represent the official view of the NIH.
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Ancient viruses hidden inside bacteria could help defeat modern infections | ScienceDaily
For billions of years, bacteria have fought an unending battle with viruses, developing a wide range of survival strategies. Now, scientists say these age-old microbial defenses could inspire new antiviral tools for humans. Thomas Wood, a professor of chemical engineering at Penn State, and his team have uncovered a long-overlooked bacterial mechanism that helps protect against viral infection.


						
The researchers studied bacteria that carry extremely old, inactive viruses and found that these dormant invaders still play a protective role. Their findings, published in Nucleic Acids Research, suggest that this defense system could eventually help design stronger antiviral methods for use in medicine and food safety.

"There's been a flurry of discoveries in the past few years related to antivirus systems in bacteria," said Wood, who led the project. "Antibiotics are failing, and the most likely substitute is viruses themselves. Before using viruses as antibiotic replacements to treat human infections, however, we must understand how the bacterium defends itself from viral attack."

How Dormant Viruses Help Bacteria Fight Back

According to Wood, scientists have long known that ancient, inactive viruses known as cryptic prophages can insert their genetic material into bacterial DNA. These genetic fragments allow bacteria to use specialized enzymes and proteins to prevent new viruses, called phages, from infecting the cell.

In this new study, the Penn State team found that a protein called recombinase (an enzyme that cuts and reconnects DNA strands) can modify bacterial DNA in response to viral threats, but only if a prophage is already embedded in the genome. This recombinase acts as a rapid-response defender when the cell detects danger.

The specific recombinase identified in this system is known as PinQ. When a virus approaches the bacterial cell, PinQ triggers a DNA inversion, flipping a section of genetic code inside the chromosome. This change creates two "chimeric proteins" composed of DNA from the prophage itself. Together, these proteins -- collectively called Stf -- block the virus from attaching to the bacterial surface and injecting its genetic material.




"It's remarkable that this process actually produces new chimeric proteins, specifically from the inverted DNA -- most of the time when you change DNA, you just get genetic mutations leading to inactive proteins," Wood said. "These inversions and adaptations are clear evidence that this is a fine-tuned antivirus system that has evolved over millions of years."

Implications for Antibiotic Resistance and Antiviral Research

The growing threat of antibiotic-resistant infections is partly due to the overuse of antibiotics, Wood explained. Viruses could offer a safer alternative because they target specific bacterial strains without harming others and evolve alongside their hosts. Understanding this natural bacterial defense could help researchers harness it to develop more precise treatments and reduce antibiotic dependence.

Although recombinase enzymes were previously detected near bacterial defense regions, this is the first study to show that they directly participate in virus defense.

"It's not that researchers missed these enzymes, it's that they saw them and overlooked them as mere markers of virus genes," Wood said. "To defend against viruses, bacteria must have many different defense systems, and this is just yet another example of one of those systems."

Testing the Ancient Defense System

To explore how this mechanism works, the team increased the production of Stf proteins in E. coli bacteria and then introduced viruses to the sample. After leaving the mixture overnight, they measured its turbidity, or cloudiness, to see whether the viruses had successfully infected the bacteria. The cloudier the solution, the fewer active viruses remained.




They also used computer models to simulate how viruses attach to bacterial surfaces, a process known as adsorption, confirming the accuracy of their simulations by comparing them to lab results.

"When we overproduce the protein, we initially stop the virus from landing on the cell surface," Wood said. "After eight experimental iterations, however, the virus changes its landing proteins -- how it identifies and attaches to the bacteria -- and can get by this defense."

Broader Benefits for Food and Health

This research has improved the team's understanding of how antivirus systems operate, Wood said, which can help them more effectively cultivate the bacteria used to ferment foods like cheese and yogurt, as well as improve how bacterial infections are managed in health care settings. Looking forward, Wood said the team plans to continue researching the antivirus applications of eight additional prophages currently in their lab.

"This is a story about how a fossil protects its host from the outsider, and we have 10 other fossil-related stories that could offer their own defenses waiting to be tested," Wood said. "Having a greater understanding of how these viruses interact with bacteria will give us incredible insight on how to effectively and safely harness bacteria in bioengineering."

Other co-authors include Joy Kirigo, who recently received her doctorate in chemical engineering from Penn State; Daniel Huelgas-Mendez, a chemical engineering doctoral candidate from the National Autonomous University of Mexico (UNAM) who conducted a research stay at Penn State; Rodolfo Garcia-Contreras, a professor of microbiology at UNAM and adviser to Huelgas-Mendez; Maria Tomas, coordinator of the Genomic Diagnosis Unit at the University Hospital of A Coruna; and Michael J Benedik, Regents Professor of Biology at Texas A&M University.

This research was supported by the Biotechnology Endowment, the National Autonomous University of Mexico and the Secretariat of Science, Humanities, Technology and Innovation.
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Scientists stunned as island spider loses half its genome | ScienceDaily

Published in Molecular Biology and Evolution, the research marks the first time scientists have observed an animal species reducing its genome by almost 50% during the process of colonizing oceanic islands.

Challenging Long-Held Evolutionary Assumptions

Traditionally, scientists have believed that species colonizing islands tend to develop larger genomes with more repetitive DNA. This new discovery turns that idea on its head and deepens the debate over one of biology's central mysteries: how and why genome size changes during the evolution of life.

The research was led by Julio Rozas and Sara Guirao from the Faculty of Biology and the Biodiversity Research Institute (IRBio) at the University of Barcelona. The study's first author, Vadim Pisarenco (UB-IRBio), worked with collaborators from the University of La Laguna, the Spanish National Research Council (CSIC), and the University of Neuchatel in Switzerland.

Scientists have long known that genome size -- the total number of DNA base pairs containing an organism's genetic instructions -- can vary widely between species, even among those with similar complexity. This new study provides a striking example of that phenomenon and suggests that evolution can move in unexpected directions.

An Evolutionary Puzzle in the Canary Islands

Spiders of the genus Dysdera have undergone remarkable diversification in the Canary Islands, a region often described as a natural laboratory for studying evolution in isolation. Nearly 50 endemic Dysdera species, about 14% of all known species in the genus, have evolved there since the islands emerged a few million years ago.




Using advanced DNA sequencing tools, researchers compared two closely related species: Dysdera catalonica, which inhabits parts of Catalonia and southern France, and D. tilosensis, native to the island of Gran Canaria.

"The species D. catalonica has a genome of 3.3 billion base pairs (3.3 Gb, the letters of DNA), which is almost double that of the species D. tilosensis (1.7 Gb). Interestingly, despite having a smaller genome, the species from the Canary Islands shows greater genetic diversity," explains Professor Julio Rozas, director of the Evolutionary Genomics and Bioinformatics research group at the University of Barcelona and a board member of the Bioinformatics Barcelona (BIB) platform.

A Rare Case of Genome Downsizing

Genomic sequencing also revealed that D. catalonica has a haploid chromosome number of four autosomes plus one X chromosome, while D. tilosensis has six autosomes and one X chromosome.

"The genome downsizing of the spider D. tilosensis, associated with the colonization process of the Canary Island, is one of the first documented cases of drastic genome downsizing using high-quality reference genomes," says Professor Julio Rozas, director of the Evolutionary Genomics and Bioinformatics research group.

"This phenomenon is now being described for the first time in detail for phylogenetically closely related animal species," he continues.




Searching for the Causes of Genome Reduction

In such evolutionarily similar species, which share similar habitats and diet, "differences in genome size cannot easily be attributed to ecological or behavioural factors," says Professor Sara Guirao. "Phylogenetic analysis -- Guirao continues -- combined with flow cytometry measurements, reveals that the common ancestor had a large genome (about 3 Gb). This indicates that the drastic genome reduction occurred during or after the arrival on the islands."

This result is clearly paradoxical for two reasons. On the one hand, although less frequent in animals, the most common pattern is the increase in genome size via whole-genome duplications, "especially in plants, where the appearance of polyploid species (with multiple chromosome endowments) is common. In contrast, such sharp reductions in genome size over a relatively short period of time are much rarer," says Guirao.

Secondly, the findings contradict theories that argue that, on islands, the founder effect -- the process of colonization by a small number of individuals -- leads to a reduction in selective pressure and, as a result, genomes should be larger and richer in repetitive elements.

"In the study, we observed the opposite: island species have smaller, more compact genomes with greater genetic diversity," says doctoral student Vadim Pisarenco. This pattern suggests the presence of non-adaptive mechanisms, "whereby populations in the Canary Islands would have remained relatively numerous and stable for a long time. This would have made it possible to maintain a strong selective pressure and, as a consequence, eliminate unnecessary DNA," says Pisarenco.

Shedding Light on Evolution's Genomic Mysteries

It remains unclear why some species accumulate large amounts of repetitive DNA while others evolve streamlined genomes. The findings could help explain this long-standing enigma in evolutionary biology.

Some scientists propose that genome size changes reflect direct adaptation to the environment. Others argue that these changes result from a balance between the accumulation of repetitive elements (such as transposons) and their removal through natural selection.

"This study supports the idea that, rather than direct adaptation, genome size in these species depends primarily on a balance between the accumulation and removal of this repetitive DNA," the researchers conclude.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/11/251102205006.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



A "scary" new spider species found beneath California's beaches | ScienceDaily
Scientists at the University of California, Davis report the discovery of a previously unrecognized trapdoor spider that lives in California's coastal sand dunes. The species, named Aptostichus ramirezae, is closely related to Aptostichus simus, which occurs along the shoreline from Monterey to Baja California, Mexico.


						
Findings published in the journal Ecology and Evolution indicate that what long appeared to be a single species is actually two.

"While there are over 50,000 species of spiders worldwide, there are probably hundreds of thousands left to be discovered, even along the coast where new spider species may be hiding just underfoot of California beachgoers," said senior author Jason Bond, a professor in the UC Davis Department of Entomology and Nematology.

A hidden species revealed

Trapdoor spiders are small, secretive relatives of tarantulas. Females spend their entire lives in underground, silk-lined burrows that close with a hinged, well-camouflaged door. They wait motionless for surface vibrations, darting out only when prey strays within reach.

"There are now four known species of trapdoor spiders in California that live exclusively in coastal dune habitats," said corresponding author Emma Jochim, a doctoral student in the UC Davis Department of Entomology and Nematology. "The one we were looking at as part of this study was the most widespread, ranging from Moss Landing near Monterey down to Baja California -- which is a pretty wide range for a trapdoor spider, given that they don't easily leave their burrows to disperse."

To test whether look-alike spiders were masking more than one species, Jochim and colleagues examined genomic DNA from Aptostichus simus collected throughout its range. Bond had long suspected the presence of cryptic species, a term for species that appear similar but are genetically distinct.




The team considered both genetic evidence and where populations occur. Cryptic species are reproductively isolated.

"Based on what we know about their natural history and lifestyles, they're not going to be able to disperse to different coastal dunes to reproduce and 'mix' with each other," Jochim said.

What's in a name

Professor Jason Bond decided to name the new brown, chunky, quarter-sized spider Aptostichus ramirezae. Bond is no stranger to naming new spider species. The arachnologist has named species after celebrities, musicians, photographers and even magicians. Notables include Aptostichus stephencolberti or Myrmekiaphila neilyoungi and Aptostichus barackobamai.

This new species is named for Martina Giselle Ramirez, dean of the College of Science at California State University, Stanislaus and formerly dean of natural sciences and biology professor at St. Norbert College. Ramirez is a highly regarded arachnologist who pioneered early works on trapdoor spider population genetics and has championed underrepresented students in STEM disciplines.

More than a Halloween creature

The scariest part about this discovery isn't the spider, it's what could happen if its home is lost for good.




Both Aptostichus simus and Aptostichus ramirezae live only in coastal dunes from central California to northern Baja California, Mexico including some in the Channel Islands. These habitats are shrinking due to many factors including development, erosion, wildfire and sea-level rise.

"They're definitely at risk, especially the lineage Aptostichus simus," Jochim said. "The new species has a much wider range, but Aptostichus simus is now really only found in San Diego, and projections for sea-level rise in that area are very grim. These spiders are not really able to adapt that quickly to new habitats."

Clarifying the genetic differences among populations helps identify which groups most urgently need protection. Although spiders can seem spooky to study, Jochim noted that documenting them deepens our understanding of Earth's biodiversity.

"If we don't know how many species are in an area or understand the patterns of genetic diversity between populations, we don't really know what areas would be most important for conservation efforts," she said.

Other contributors to the study are James Starrett and Hanna R. Briggs of UC Davis. The work received support from the National Science Foundation.
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The bold idea that spacetime doesn't exist | ScienceDaily
The question of whether spacetime truly exists should not be particularly controversial or even conceptually difficult once we understand what is meant by "spacetime," "events," and "instants." Believing that spacetime is a real, physical entity is no more defensible than believing in the old idea of a celestial sphere. Both are human-centered frameworks that help us describe and organize what we observe, but neither actually represents the underlying nature of reality.


						
Even so, declaring that spacetime does not exist often provokes disagreement across fields such as modern physics, philosophy, and science communication, as well as in popular science fiction.

This raises a deeper question: what would it mean if everything that has ever occurred or ever will occur somehow "exists" right now as part of an interwoven fabric?

Events are not locations

It's easy to imagine past events -- like losing a tooth or receiving good news -- as existing somewhere. Fictional representations of time travel underscore this: time travelers alter events and disrupt the timeline, as if past and future events were locations one could visit with the right technology.

Philosophers often talk this way too. Eternalism says all events across all time exist. The growing block view suggests the past and present exist while the future will come to be. Presentism says only the present exists, while the past used to exist and the future will when it happens. And general relativity presents a four-dimensional continuum that bends and curves -- we tend to imagine that continuum of the events as really existing.

The confusion emerges out of the definition of the word "exist." With spacetime, it's applied uncritically to a mathematical description of happenings -- turning a model into an ontological theory on the nature of being.




A totality

In physics, spacetime is the continuous set of events that happen throughout space and time -- from here to the furthest galaxy, from the Big Bang to the far future. It is a four-dimensional map that records and measures where and when everything happens. In physics, an event is an instantaneous occurrence at a specific place and time.

An instant is the three-dimensional collection of spatially separated events that happen "at the same time" (with relativity's usual caveat that simultaneity depends on one's relative state of rest).

Spacetime is the totality of all events that ever happen.

It's also our most powerful way of cataloguing the world's happenings. That cataloguing is indispensable, but the words and concepts we use for it matter.

There are infinitely many points in the three dimensions of space, and at every instant as time passes a unique event occurs at each location.




Positionings throughout time

Physicists describe a car traveling straight at constant speed with a simple spacetime diagram: position on one axis, time on the other. Instants stack together to form a two-dimensional spacetime. The car's position is a point within each instant, and those points join to form a worldline -- the full record of the car's position throughout the time interval, whose slope is the car's speed.

Real motion is far more complex. The car rides along on a rotating Earth orbiting the sun, which orbits the Milky Way as it drifts through the local universe. Plotting the car's position at every instant ultimately requires four-dimensional spacetime.

Spacetime is the map of where and when events happen. A worldline is the record of every event that occurs throughout one's life. The key question is whether the map -- or all the events it draws together at once -- should be said to exist in the same way that cars, people and the places they go exist.

Objects exist

Consider what "exist" means. Objects, buildings, people, cities, planets, galaxies exist -- they are either places or occupy places, enduring there over intervals of time. They persist through changes and can be encountered repeatedly.

Treating occurrences as things that exist smuggles confusion into our language and concepts. When analyzing spacetime, do events, instants, worldlines or even spacetime as a whole exist in the same sense as places and people? Or is it more accurate to say that events happen in an existing world?

On that view, spacetime is the map that records those happenings, allowing us to describe the spatial and temporal relationships between them.

Spacetime does not exist

Events do not exist, they happen. Consequently, spacetime does not exist. Events happen everywhere throughout the course of existence, and the occurrence of an event is categorically different from the existence of anything -- whether object, place or concept.

First, there is no empirical evidence that any past, present or future event "exists" in the way that things in the world around us exist. Verifying the existence of an event as an ongoing object would require something like a time machine to go and observe it now. Even present events cannot be verified as ongoing things that exist.

In contrast, material objects exist. Time-travel paradoxes rest on the false premise that events exist as revisitable locations. Recognizing the categorical difference between occurrence and existence resolves these paradoxes.

Second, this recognition reframes the philosophy of time. Much debate over the past century has treated events as things that exist. Philosophers then focus on their tense properties: is an event past, present or future? Did this one occur earlier or later than that one?

These discussions rely on an assumption that events are existent things that bear these properties. From there, it's a short step to the conclusion that time is unreal or that the passage of time is an illusion, on the identification that the same event can be labelled differently from different standpoints. But the ontological distinction was lost at the start: events don't exist, they happen. Tense and order are features of how happenings relate within an existing world, not properties of existent objects.

Finally, consider relativity. It is a mathematical theory that describes a four-dimensional spacetime continuum, and not a theory about a four-dimensional thing that exists -- that, in the course of its own existence, bends and warps due to gravity.

Conceptual clarity

Physics can't actually describe spacetime itself as something that actually exists, nor can it account for any change it might experience as an existing thing.

Spacetime provides a powerful description of how events happen: how they are ordered relative to one another, how sequences of events are measured to unfold and how lengths are measured in different reference frames. If we stop saying that events -- and spacetime -- exist, we recover conceptual clarity without sacrificing a single prediction.

[image: The Conversation]




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/11/251102011219.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



A warming Earth could accidentally trigger a deep freeze | ScienceDaily
For most of Earth's history, scientists have viewed the slow breakdown of silicate rocks as the planet's main natural thermostat. In this process, rainwater absorbs carbon dioxide (CO2) from the air, lands on exposed rocks, and gradually dissolves them. The carbon and calcium released eventually flow into the oceans, where they form the raw materials for shells and limestone reefs. These materials lock carbon into the seafloor for hundreds of millions of years.


						
"When the planet warms, rocks weather faster and absorb more CO2, allowing the Earth to cool down again," explains Dominik Hulse.

Yet, there have been times when the planet froze over completely, covered in ice from pole to pole. The researchers note that this cannot be explained by rock weathering alone, meaning other forces must have been involved in these dramatic cool-downs.

A crucial clue lies in how the ocean stores carbon. As atmospheric CO2 levels rise and the planet warms, more nutrients such as phosphorus are washed into the sea. These nutrients fuel algae blooms that draw in carbon through photosynthesis. When the algae die, they sink to the ocean floor, carrying that carbon with them.

In a warmer climate, however, rapid algae growth also leads to lower oxygen levels in the water. With less oxygen, phosphorus tends to be recycled rather than buried in sediments. This creates a powerful feedback loop: more nutrients lead to more algae, which consume more oxygen as they decompose, which in turn releases even more nutrients. At the same time, large amounts of carbon become trapped in marine sediments, ultimately cooling the planet.

For years, Hulse and Ridgwell have been developing an advanced computer model of Earth's climate system that includes these complex interactions. "This more complete Earth System model does not always stabilize the climate gradually after a warming phase, rather it can overcompensate and cool the Earth far below its initial temperature -- a process that can still take hundreds of thousands of years, however. In the computer model of the study this can trigger an ice age. With the silicate weathering alone, we were unable to simulate such extreme values," explains Dominik Hulse.

Their results suggest that when oxygen levels in the atmosphere were lower, as they were in Earth's distant past, these nutrient feedbacks became stronger and could have driven the severe ice ages that marked early geological history.

As humans today add more CO2 into the atmosphere, the planet will continue to warm. But according to the scientists' model, it could lead again to a cooling overshoot in the long run. However, the next event will likely be milder, because today's atmosphere contains more oxygen than in the distant past, which dampens the nutrient feedback.

"At the end of the day, does it really matter much if the start of the next ice age is 50, 100, or 200 thousand years into the future?" asks Ridgwell. "We need to focus now on limiting ongoing warming. That the Earth will naturally cool back down is not going to happen fast enough to help us out."

The research received support from the MARUM-based Cluster of Excellence "The Ocean Floor -- Earth's Uncharted Interface." Hulse now aims to use the model to explore how Earth has sometimes rebounded surprisingly quickly from past climate shifts and how the ocean floor played a role in those recoveries.
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        Rare desert berry could transform diabetes treatment
        An extract from a desert berry used in traditional Chinese medicine restored insulin function and stabilized metabolism in diabetic mice. The findings hint at a powerful natural alternative for holistic diabetes treatment.

      

      
        The hidden "Big Bang" that decides how bowel cancer grows
        Scientists have pinpointed a "Big Bang" moment in bowel cancer--when cells first evade the immune system. This early immune escape locks in how the cancer will behave as it grows. The discovery could help predict which patients respond to immunotherapy and lead to new vaccine strategies

      

      
        Scientists discover how hair cells can help heal skin faster
        Rockefeller scientists uncovered how hair follicle stem cells can switch from growing hair to repairing skin when nutrients run low. The key lies in serine, an amino acid that activates a stress signal telling cells to conserve energy. When both injury and low serine occur, stem cells fully pivot to skin repair. The discovery could lead to dietary or medical ways to boost healing.

      

      
        The bright colors in your food may be harming your kids
        Almost 20% of packaged foods and beverages in the US contain synthetic dyes, often paired with excessive sugar to attract children. These additives have been linked to behavioral issues, yet remain widespread among major brands like Mars and PepsiCo. Experts criticize the FDA for relying on voluntary reform, contrasting it with Europe's stricter labeling laws. Growing state-level action offers hope for meaningful change.

      

      
        Mini llama proteins show promise for Alzheimer's treatment
        Miniature antibodies from camels and llamas can slip into the brain more easily than conventional drugs, offering a new way to treat disorders like Alzheimer's and schizophrenia. Researchers say these "nanobodies" could reshape the future of brain medicine.

      

      
        Common acne drug may protect against schizophrenia
        Scientists have discovered a surprising benefit of the acne drug doxycycline: it may lower the risk of schizophrenia. Teens prescribed the antibiotic were about one-third less likely to develop the condition as adults. The effect could stem from the drug's ability to reduce brain inflammation. Researchers say the findings highlight an unexpected new direction in mental health prevention.

      

      
        Scientists just found a hidden genetic flaw that slowly steals strength
        A newly identified disorder, MINA syndrome, results from a mutation in the NAMPT protein that deprives motor neurons of energy, leading to severe movement problems. The discovery not only deepens understanding of nerve cell metabolism but also points toward potential therapies.

      

      
        Wegovy in a pill? Massive weight loss results revealed
        Novo Nordisk's oral semaglutide 25 mg achieved up to 16.6% weight loss in a landmark study, rivaling injectable Wegovy. The pill also improved cardiovascular risk factors and physical activity levels. With a safety profile consistent with existing treatments, experts see it as a breakthrough for patients preferring oral options.

      

      
        Scientists find hidden brain source that fuels dementia
        Weill Cornell researchers uncovered how free radicals from astrocyte mitochondria can fuel dementia. Using new compounds that target these radicals at their source, they slowed brain inflammation and neuronal damage in mice. The findings reveal a potential breakthrough for treating diseases like Alzheimer's and frontotemporal dementia by focusing on the precise mechanisms driving degeneration.

      

      
        New gel regrows tooth enamel and could transform dentistry
        Researchers have created a bioinspired gel that can regenerate tooth enamel by mimicking natural growth processes. The fluoride-free material forms a mineral-rich layer that restores enamel's strength and structure while preventing decay. It can even repair exposed dentine and reduce sensitivity. Early testing shows it performs like natural enamel, with potential for rapid clinical use.

      

      
        Scientists uncover meditation's hidden side effects
        Meditation is widely praised for its mental health benefits, but new research shows that it can also produce unexpected side effects for some people--from anxiety and dissociation to functional impairment. Psychologist Nicholas Van Dam and his team found that nearly 60% of meditators experienced some kind of effect, and about a third found them distressing.

      

      
        Most Americans don't know alcohol can cause cancer
        Most U.S. adults don't realize alcohol raises cancer risk, and drinkers themselves are the least aware. Scientists say targeting these misbeliefs could significantly reduce alcohol-related cancer deaths.

      

      
        Scientists may have found how to reverse memory loss in aging brains
        Virginia Tech researchers have shown that memory loss in aging may be reversible. Using CRISPR tools, they corrected molecular disruptions in the hippocampus and amygdala, restoring memory in older rats. Another experiment revived a silenced memory gene, IGF2, through targeted DNA methylation editing. These findings highlight that aging brains can regain function through precise molecular intervention.

      

      
        Nanotech makes cancer drug 20,000x stronger, without side effects
        A Northwestern team transformed a common chemotherapy drug into a powerful, targeted cancer therapy using spherical nucleic acids. The redesign dramatically boosted drug absorption and cancer-killing power while avoiding side effects. This innovation may usher in a new era of precision nanomedicine for cancer and beyond.

      

      
        A breakthrough map reveals how the brain really works
        Scientists have shown that brain connectivity patterns can predict mental functions across the entire brain. Each region has a unique "connectivity fingerprint" tied to its role in cognition, from language to memory. The strongest links were found in higher-level thinking skills that take years to develop. This work lays the groundwork for comparing healthy and disordered brains.

      

      
        A shapeshifting protein explains rabies' deadly power
        Researchers discovered how rabies virus exerts massive control over host cells with very few genes. A key viral protein changes shape and binds RNA, allowing it to infiltrate different cellular systems. This adaptability could explain the power of other deadly viruses, including Nipah and Ebola. The breakthrough may lead to next-generation antivirals or vaccines.

      

      
        Cockroaches are secretly poisoning indoor air
        Cockroach infestations don't just bring creepy crawlers, they fill homes with allergens and bacterial toxins that can trigger asthma and allergies. NC State researchers found that larger infestations meant higher toxin levels, especially from female roaches. When extermination eliminated the pests, both allergens and endotoxins plummeted. The findings highlight how pest control is vital for cleaner, healthier air indoors.

      

      
        Tiny molecules could stop glaucoma before it blinds
        Scientists at Mizzou have identified two small molecules, agmatine and thiamine, that could both reveal and fight glaucoma. Their research shows these compounds are lower in glaucoma patients, suggesting they may serve as early warning markers. Even better, they might help protect retinal cells from damage, potentially slowing or stopping vision loss. The discovery could revolutionize how the disease is detected and treated.

      

      
        Scientists shocked to find E. coli spreads as fast as the swine flu
        Researchers have, for the first time, estimated how quickly E. coli bacteria can spread between people -- and one strain moves as fast as swine flu. Using genomic data from the UK and Norway, scientists modeled bacterial transmission rates and discovered key differences between strains. Their work offers a new way to monitor and control antibiotic-resistant bacteria in both communities and hospitals.

      

      
        This new drug candidate might finally outsmart tuberculosis
        A new compound called CMX410 may change the fight against tuberculosis. It targets a weak point in the bacteria's defenses, even in drug-resistant forms of the disease. Created using a cutting-edge chemistry method, the drug shows promise for being both powerful and safe. Scientists believe it could lead to shorter, more effective treatments for millions of people.

      

      
        Breakthrough brain discovery reveals a natural way to relieve pain
        Using powerful 7-Tesla brain imaging, researchers mapped how the brainstem manages pain differently across the body. They discovered that distinct regions activate for facial versus limb pain, showing the brain's built-in precision pain control system. The findings could lead to targeted, non-opioid treatments that use cannabinoid mechanisms instead of opioids, offering safer pain relief options.

      

      
        Walking may be the brain's best defense against Alzheimer's
        Walking a few thousand steps daily may help hold off Alzheimer's for years, a Mass General Brigham study found. Even moderate physical activity slowed both cognitive decline and the buildup of harmful tau proteins in the brain. The researchers say these results show lifestyle changes can meaningfully delay Alzheimer's symptoms, especially in early stages.

      

      
        Sunflowers may be the future of "vegan meat"
        A collaboration between Brazilian and German researchers has led to a sunflower-based meat substitute that's high in protein and minerals. The new ingredient, made from refined sunflower flour, delivers excellent nutritional value and a mild flavor. Tests showed strong texture and healthy fat content, suggesting great potential for use in the growing plant-based food sector.

      

      
        Scientists reverse anxiety by rebalancing the brain
        Researchers have discovered a specific set of neurons in the amygdala that can trigger anxiety and social deficits when overactive. By restoring the excitability balance in this brain region, they successfully reversed these symptoms in mice. The results point toward targeted neural therapies for emotional disorders. This finding could reshape how anxiety and depression are treated at the circuit level.

      

      
        MIT scientists discover how the brain spins back into focus
        Researchers at MIT's Picower Institute found that rotating waves of brain activity help restore focus after distractions. In animal tests, these rotations predicted performance: full rotations meant full recovery, while incomplete ones led to errors. The brain needed time to complete the cycle, revealing a biological rhythm of cognitive recovery.

      

      
        Think melatonin is safe? New research reveals a hidden heart risk
        Long-term melatonin use for sleep problems may come with unexpected heart dangers. Researchers found that chronic users were almost twice as likely to die and 3.5 times more likely to be hospitalized for heart failure. Though melatonin is widely regarded as harmless, experts now urge caution with extended use.

      

      
        Your eyes could reveal how fast you're aging, scientists say
        Researchers at McMaster University have discovered that the eyes may offer a powerful, non-invasive way to assess heart health and biological aging. By analyzing retinal scans alongside genetic and blood data from over 74,000 participants, they found that simpler, less branched eye vessels were linked to higher cardiovascular risk and faster aging.

      

      
        Scientists find mind trick that unlocks lost memories
        Researchers found that embodying a digital, childlike version of one's own face helps unlock vivid childhood memories. This illusion strengthens the connection between bodily self-perception and autobiographical recall. The findings suggest that memory retrieval is not purely mental but deeply linked to how we perceive our own bodies. Such insights could lead to tools for recovering forgotten memories or treating memory loss.

      

      
        A 25-year Crohn's disease mystery finally cracked by AI
        UC San Diego researchers combined artificial intelligence with molecular biology to unravel how immune cells in the gut decide between inflammation and healing, a process gone awry in Crohn's disease. They discovered that the NOD2 gene's interaction with a protein called girdin is crucial for maintaining balance. When this connection is lost due to a common mutation, inflammation spirals out of control.

      

      
        Your bedroom glow might be quietly damaging your heart
        Boston researchers linked nighttime light exposure to greater stress-related brain activity and inflamed arteries, signaling a higher risk of heart disease. The study suggests that artificial light at night disrupts normal stress responses, leading to chronic inflammation. Experts call for reducing unnecessary light in cities and homes to protect cardiovascular health.

      

      
        A groundbreaking brain map could revolutionize Parkinson's treatment
        Duke-NUS scientists unveiled BrainSTEM, a revolutionary single-cell map that captures the full cellular diversity of the developing human brain. The project's focus on dopamine neurons provides crucial insight for Parkinson's treatment. Their findings reveal flaws in current lab-grown models while offering a precise, open-source standard for future research. It's a leap toward more accurate brain modeling and powerful cell-based therapies.

      

      
        Breakthrough blood test finally confirms Chronic Fatigue Syndrome
        A team of scientists has developed a highly accurate blood test for Chronic Fatigue Syndrome. The test reads tiny DNA patterns that reveal the biological signature of the illness. For millions who've faced doubt and misdiagnosis, it's a breakthrough that finally validates their experience -- and may help diagnose long Covid too.

      

      
        A gene from 100-year-olds could help kids who age too fast
        Scientists have discovered that a "longevity gene" found in people who live beyond 100 can reverse heart aging in models of Progeria, a devastating disease that causes children to age rapidly. By introducing this supercentenarian gene into Progeria-affected cells and mice, researchers restored heart function, reduced tissue damage, and slowed aging symptoms. The discovery opens the door to new therapies inspired by the natural biology of long-lived humans--possibly reshaping how we treat both rare...

      

      
        Scientists discover the nutrient that supercharges cellular energy
        Scientists uncovered how the amino acid leucine enhances mitochondrial efficiency by preserving crucial proteins that drive energy production. By downregulating the protein SEL1L, leucine prevents unnecessary degradation and strengthens the cell's power output. The findings link diet directly to mitochondrial health and suggest potential therapeutic applications for energy-related diseases.

      

      
        Alzheimer's might be powered by a broken sleep-wake cycle
        Disrupted sleep patterns in Alzheimer's disease may be more than a symptom--they could be a driving force. Researchers at Washington University found that the brain's circadian rhythms are thrown off in key cell types, changing when hundreds of genes turn on and off. This disruption, triggered by amyloid buildup, scrambles normal gene timing in microglia and astrocytes--cells vital for brain maintenance and immune defense.

      

      
        Ancient viruses hidden inside bacteria could help defeat modern infections
        Penn State scientists uncovered an ancient bacterial defense where dormant viral DNA helps bacteria fight new viral threats. The enzyme PinQ flips bacterial genes to create protective proteins that block infection. Understanding this mechanism could lead to breakthroughs in antivirals, antibiotic alternatives, and industrial microbiology.

      

      
        Alarming surge in memory problems among young adults
        Cognitive struggles are climbing across the U.S., especially among young and economically disadvantaged adults. Rates of self-reported cognitive disability nearly doubled in people under 40 between 2013 and 2023. Researchers suspect social and economic inequality plays a major role and are urging further study to understand the trend's causes and long-term impact.

      

      
        Resetting the body's rhythm could protect the brain from Alzheimer's
        Researchers discovered that altering the body's natural rhythm can help protect the brain from Alzheimer's damage. By turning off a circadian protein in mice, they raised NAD+ levels and reduced harmful tau buildup. The findings suggest that adjusting the body's clock may one day help prevent neurodegeneration.

      

      
        Scientists just shattered a major exercise myth
        New research from Australia overturns the old idea that exercise "uses up" heartbeats. It shows that fitter people actually use fewer total heartbeats each day thanks to their lower resting heart rates, even when accounting for workouts. Athletes' hearts beat around 10% less daily, saving over 11,000 beats per day compared to sedentary people. This efficiency not only signals cardiovascular fitness but also translates to longer life expectancy and lower disease risk.

      

      
        Too much screen time may be hurting kids' hearts
        More screen time among children and teens is linked to higher risks of heart and metabolic problems, particularly when combined with insufficient sleep. Danish researchers discovered a measurable rise in cardiometabolic risk scores and a metabolic "fingerprint" in frequent screen users. Experts say better sleep and balanced daily routines can help offset these effects and safeguard lifelong health.

      

      
        Your ZIP Code could reveal your risk of dementia
        People living in socially and economically disadvantaged neighborhoods may face higher dementia risks, according to new research from Wake Forest University. Scientists found biological signs of Alzheimer's and vascular brain disease in those from high-burden areas, particularly among Black participants. The results suggest that social and environmental injustices can alter brain structure and function. Improving community conditions could be key to protecting brain health.

      

      
        A hidden blood molecule may hold the secret to healthy aging and long life
        Scientists discovered that a blood molecule called CtBP2 may play a major role in how we age. It helps regulate metabolism and appears to link aging across the entire body. Lower levels are tied to poor health and faster aging, while higher levels are found in longer-living people. The finding could lead to simple blood tests that reveal how healthy or "young" your body really is.

      

      
        Ozempic and Wegovy protect the heart, even without weight loss
        Semaglutide appears to safeguard the heart even when patients lose little weight. In a massive international trial, heart attack and stroke risk dropped by 20% regardless of BMI. The benefit seems tied not just to slimming down but to deeper biological effects on inflammation, blood pressure, and vessel health. Researchers say this could expand who qualifies for the drug.
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Rare desert berry could transform diabetes treatment | ScienceDaily
In what could mark a major step forward for diabetes care, scientists have found extraordinary health benefits in a little-known desert plant. The fruit of Nitraria roborowskii Kom, long used in traditional medicine, showed strong potential to fight insulin resistance and restore healthy metabolism in diabetic mice. The plant extract not only helped stabilize blood sugar but also corrected several related issues, including abnormal fat metabolism and oxidative stress. These results were linked to the activation of a key cellular signaling system that regulates how the body processes glucose and energy. The discovery points to the possibility of safer, naturally derived treatments for one of the world's most widespread chronic diseases.


						
The number of people living with diabetes is expected to climb to 750 million by 2045. While modern drugs can control symptoms, many come with side effects and do not address the underlying causes of metabolic imbalance. This has led scientists to revisit nature's medicine cabinet in search of new therapeutic options. Among these is Nitraria roborowskii Kom, a tough shrub that thrives in the harsh deserts of western China. Its bright red fruits, sometimes known as "desert cherries," have nourished and healed local communities for centuries. Only recently have researchers begun to uncover the biological mechanisms behind its traditional use, prompting systematic scientific investigations into its potential.

Breakthrough Study Confirms Potent Diabetes-Fighting Properties

A collaborative study between Qinghai University and the Northwest Institute of Plateau Biology, published in the Chinese Journal of Modern Applied Pharmacy, provided strong experimental evidence of the fruit's effects. Using well-controlled trials, scientists tested a concentrated form of the extract (NRK-C) on diabetic mice over seven weeks. The results were striking: the compound not only lowered blood sugar and improved insulin responsiveness but also addressed broader metabolic dysfunctions through a previously underexplored biological route.

How the Desert Berry Restores Metabolic Balance

The detailed analysis revealed the extract's impressive range of benefits. Over the course of seven weeks, NRK-C reduced fasting blood glucose levels by 30-40% in diabetic mice, with stronger results at higher doses. It also improved insulin sensitivity by roughly 50% compared with untreated animals. In addition to these improvements, the extract balanced cholesterol and lowered oxidative stress markers by as much as 60%, a rare feat for any single therapeutic compound.

Further investigation showed that NRK-C works by reactivating the PI3K/AKT signaling pathway -- a critical metabolic circuit that often breaks down in diabetes. This reactivation appears to "reboot" the body's ability to regulate glucose and fat metabolism. Microscopic examination supported these findings, revealing healthier liver and pancreatic tissue structures in treated mice compared with untreated ones. Taken together, these findings suggest the compound helps the body reset its metabolic function rather than just masking symptoms. Its naturally broad effects contrast sharply with the narrowly targeted mechanisms of many pharmaceutical drugs.




Expert Insight: A Holistic Approach to Diabetes Treatment

"These results are exciting because they suggest we might be able to treat diabetes more holistically," said Dr. Yue Huilan, a senior researcher on the project. "Instead of just lowering blood sugar like most medications, this plant extract appears to help the body regain its natural metabolic balance. The implications could extend beyond diabetes to other conditions involving insulin resistance." While the team emphasized that human trials are still needed, the findings represent an encouraging move toward more natural and comprehensive approaches to diabetes care.

This discovery opens up several promising research directions. Pharmaceutical developers may pursue standardized NRK-C extracts as supplements or adjunct therapies, while nutrition experts could explore adding the fruit to functional foods aimed at metabolic health. The results also lend modern scientific support to traditional medicinal knowledge, helping bridge ancient practice and contemporary medicine. Researchers are particularly eager to determine whether NRK-C could help prevent diabetes in high-risk individuals or reduce complications in those already affected.

More broadly, the findings underscore the value of preserving and studying traditional medicinal plants, many of which may hold untapped potential for addressing modern health challenges. Nature, it seems, still has many healing secrets waiting to be rediscovered.
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The hidden "Big Bang" that decides how bowel cancer grows | ScienceDaily
Just as the universe began with a colossal explosion, bowel cancer also experiences a "Big Bang" moment that determines how it will grow and spread, according to new research supported by Cancer Research UK and the Wellcome Trust.


						
Scientists from The Institute of Cancer Research in London, the Fondazione Human Technopole in Milan, and Chalmers University of Technology in Sweden discovered that this pivotal event occurs when cancer cells first manage to hide from the immune system. This process, called immune escape, allows the cells to evade detection and continue developing unchecked.

During immune escape, bowel cancer cells disrupt the genes that normally allow the body's immune defenses to recognize them as a threat. Once this happens, the researchers found that the cancer's ability to disguise itself remains largely unchanged as it grows.

The findings could help doctors identify patients more likely to respond to immunotherapy, including experimental bowel cancer vaccines that train the immune system to target and destroy cancer cells.

How Bowel Cancer Outsmarts the Immune System

Professor Trevor Graham, Professor of Genomics and Evolution and Director of the Centre for Evolution and Cancer at The Institute of Cancer Research, explained the significance of the discovery:

"Some bowel cancers are 'born to be bad.' How they interact with the immune system is set early on.




"Immunotherapy and bowel cancer vaccines hold enormous promise for treating the disease. Our research suggests that a bowel cancer's relationship with the immune system doesn't change very much as it grows. If we can target that relationship early on, treatment should have a stronger chance of success.

"As bowel cancer treatment becomes increasingly personalized, understanding how tumors evolve and change matters even more than it did before. Like the explosion which set the course of the universe, bowel cancer's Big Bang gives us the biggest clues of what its future holds and how we might change that future."

A Common and Challenging Cancer

Bowel cancer is the fourth most common cancer in the UK, with about 44,100 new cases each year -- around 120 every day. Approximately 15% of these cases respond well to immunotherapy, while the majority remain resistant to this treatment approach.

Currently, several types of bowel cancer vaccines are being tested in clinical trials. These are designed to help the immune system recognize and destroy returning or newly forming cancer cells after surgery or other treatments.

Study lead author Eszter Lakatos, a mathematical biologist at Chalmers University of Technology and the University of Gothenburg, Sweden, said:

"Our research group has investigated and found answers to how cancer cells render themselves invisible to the immune system. Our hope is that these insights will eventually lead to more targeted, effective and early treatments, in addition to surgery."




To uncover these mechanisms, the research team analyzed tumor and immune cells from 29 people with bowel cancer. They sequenced the DNA and RNA from each sample and examined how tightly the DNA was wound around proteins in the chromosomes (a process known as epigenetics).

The scientists found that epigenetic changes in cancer cells alter how DNA is "read" to produce RNA, which carries the instructions for making proteins. These changes can reduce the number of neoantigens -- "red flag" proteins that alert immune cells to danger -- on the surface of cancer cells. With fewer neoantigens, the immune system struggles to recognize and destroy the tumor.

Toward More Effective Immunotherapy

The researchers believe that combining immunotherapy with drugs that modify the epigenome could improve treatment outcomes. Such a combination might increase the number of neoantigens displayed by cancer cells, making them easier for the immune system to target. Further testing will be needed before this approach can move into clinical trials.

Dr. Catherine Elliott, Director of Research at Cancer Research UK, said:

"To beat bowel cancer for everyone, we need to understand what happens at the very earliest stages of the disease. No matter how different bowel cancer tumors can look, one defining moment at the start makes a big difference to how the cancer grows.

"Bowel cancer has an insidious ability to resist treatment. Immunotherapy is starting to work well for patients, but it doesn't work for everyone. This research helps us understand why, as well as giving us new insights to make immunotherapy work better for bowel cancer."

Understanding the Disease's Earliest Moments

Tom Collins, Research Lead for Discovery Research at the Wellcome Trust, added:

"Through tracing the earliest stages of bowel cancer, the research team has shed valuable new light on a mechanism that could lead to more targeted, effective and early treatments.

"This is a powerful example of discovery science. Research at this molecular level has provided a deeper understanding of how bowel cancer develops, which could lead to the improved health outcomes for patients in the long-term."

The study, titled "Epigenetically driven and early immune evasion in colorectal cancer evolution," was published on November 5 in Nature Genetics.
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Scientists discover how hair cells can help heal skin faster | ScienceDaily
The skin contains two main types of adult stem cells: epidermal stem cells and hair follicle stem cells. Normally, each type has a clear role -- one maintains the skin while the other supports hair growth. However, research from Rockefeller University has revealed that hair follicle stem cells (HFSCs) are surprisingly adaptable. When the skin is injured, these cells can switch from growing hair to helping repair the wound.


						
So what tells them when it's time to make that switch?

A Stress Signal That Changes Cell Behavior

The same Rockefeller research team has now identified the key signal behind this transformation. Hair follicle stem cells respond to what's called an integrated stress response (ISR) -- a cellular alert system that helps them conserve energy and focus on survival tasks.

In the skin, this stress response is tied to the amino acid serine, a non-essential nutrient found in common foods like meat, grains, and milk. In their study published in Cell Metabolism, the scientists showed that when serine levels fall, the ISR activates and hair production slows down. If the skin is also wounded, the ISR ramps up even further, stopping hair growth entirely so that cells can concentrate on repairing damaged tissue. This shift in priorities helps the skin heal faster.

"Serine deprivation triggers a highly sensitive cellular 'dial' that fine tunes the cell's fate -- towards skin and away from hair," explains first author Jesse Novak, an MD-PhD student at Weill Cornell's Tri-Institutional MD-PhD Program and former doctoral student in the Rockefeller lab of Elaine Fuchs. "Our findings suggest that we might be able to speed up the healing of skin wounds by manipulating serine levels through diet or medications."

Adult tissues depend on stem cells to maintain balance -- replacing cells that die and repairing tissue when it's damaged. Yet, scientists still know little about how these cells manage their energy and nutrients during different tasks. Novak and his team wanted to understand the metabolic factors that keep stem cells functioning normally and what changes when they must shift gears to heal a wound.




"Most skin wounds that we get are from abrasions, which destroy the upper part of the skin," says Novak. "That area is home to a pool of stem cells that normally takes charge in wound repair. But when these cells are destroyed, it forces hair follicle stem cells to take the lead in repair," Novak says. "Knowing that, we thought that tracking these skin cells through wound healing presented a very good model for testing if and how metabolites are regulating this process overall."

Serine's Role Beyond Hair and Skin

Earlier research from the Fuchs lab showed that precancerous skin stem cells can become dependent on circulating serine and that limiting serine in the diet helps stop these cells from turning cancerous. Those findings highlighted serine's powerful influence on cell behavior and even inspired studies testing serine-free diets as cancer treatments.

However, it remained unclear how reducing serine might affect healthy tissue. To explore this, Novak focused on serine's role in normal stem cell activity and how its absence might reshape regeneration.

The researchers tested how hair follicle stem cells respond to metabolic stress. They either deprived mice of dietary serine or used genetic methods to block the cells from producing their own. In both cases, the results showed that serine communicates directly with the ISR -- a system that monitors when tissue conditions go off balance.

When serine levels were low, hair growth slowed because it requires significant energy. When wounds occurred, the ISR activated even more strongly, prioritizing healing over hair regeneration. In other words, when stress increases, the skin's repair mechanisms take priority.




"No one likes to lose hair, but when it comes down to survival in stressful times, repairing the epidermis takes precedence," says Fuchs. "A missing patch of hair isn't a threat to an animal, but an unhealed wound is."

Can Extra Serine Boost Hair Growth?

Once the team confirmed that low serine levels affect stem cell behavior, they wondered about the reverse -- could increasing serine levels enhance hair growth? The answer appears to be no. The body maintains tight control over serine levels, and even when mice were given six times more dietary serine than usual, levels only increased by about 50%.

"However, we did see that if we prevented a stem cell from making its own serine and replenished its losses through a high-serine diet, we were able to partially rescue hair regeneration," Novak adds.

Next, the researchers plan to investigate whether wound healing can be improved by lowering serine intake or by using medications that influence serine levels or the ISR pathway. They also aim to test other amino acids to see if any have similar effects.

"Overall, the ability of stem cells to make cell fate decisions based upon the levels of stress they experience is likely to have broad implications for how tissues optimize their regenerative capacities in times where resources are scarce," says Fuchs.
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The bright colors in your food may be harming your kids | ScienceDaily
Nearly one in five packaged foods and drinks in the United States contain synthetic food dyes, according to new research that analyzed 39,763 grocery store products. The study was recently published in the Journal of the Academy of Nutrition and Dietetics.


						
Synthetic dyes are often added to make foods look more appealing, especially products aimed at children, but a growing body of evidence indicates they may contribute to behavioral problems such as hyperactivity and inattention.1

Foods Marketed to Children Contain More Dyes and Sugar

Researchers from The George Institute for Global Health, the University of North Carolina, and the Center for Science in the Public Interest examined ingredient information for packaged foods and beverages made by the 25 largest U.S. food manufacturers. They also focused on the five food categories most commonly promoted to children: confectionery, sugar-sweetened beverages, ready meals, breakfast cereals, and baked goods such as cakes, cookies, and pastries.

Products in these child-targeted categories were significantly more likely to include synthetic dyes. Artificial colors were present in 28% of those products, compared with only 11% in other categories. The study also found that foods containing synthetic dyes had much higher sugar content, averaging 141% more sugar (33.3g per 100g compared with 13.8g per 100g in products without dyes).

Experts Express Concern Over Industry Practices

Dr. Elizabeth Dunford, Research Fellow at The George Institute, and Adjunct Assistant Professor, Department of Nutrition at the University of North Carolina, said that the continued presence of synthetic dyes in the food system was a cause for concern.




"Given the accumulation of evidence over the last 40 years pointing to the health harms of synthetic dyes, it's disappointing to see that they're still so prevalent in our food system, particularly in products that are designed to appeal to children," she said.

"The high levels of sugar in these brightly colored products suggests that companies are using synthetic dyes to market sweet foods and beverages, but both ingredients are linked to poor health outcomes."

Major Brands Among Top Offenders

Confectionery companies were found to have the highest use of synthetic dyes, with Ferrero (60%) and Mars (52%) leading the list. More than half (51%) of PepsiCo's energy drinks contained synthetic dyes, along with 79% of all sports drinks, regardless of brand.

Dr. Thomas Galligan, Principal Scientist for Food Additives and Supplements at the Center for Science in the Public Interest, said that synthetic food dyes remain unnecessary in the U.S. food supply, yet efforts to remove them have been slow.

"The FDA recently asked the food industry to voluntarily phase synthetic dyes out of the food supply, but many companies had previously made promises to stop using them and then failed to keep those promises. So, it remains to be seen if food companies will comply with this new request," he said.




"If the FDA were to require warning labels on synthetically dyed foods, similar to the rule in place since 2010 in the European Union, there would be a much stronger incentive for industry to reformulate. Those warnings would also ensure consumers are better able to protect themselves from products sold by companies who choose not to phase dyes out entirely."

State Efforts and Consumer Advice

Dr. Dunford said it was encouraging to see that dozens of U.S. states have now introduced bills targeting synthetic dyes this year. She added that the new research could be valuable to policymakers as they move forward.

"But until the regulatory process catches up with the science, parents and health-conscious consumers should always check the ingredients label for synthetic dyes and for high levels of added sugar. If a product contains either, you are better off not buying it, especially for your kids."

Notes
    	California Office of Environmental Health Hazard Assessment. Health Effects Assessment: Potential Neurobehavioral Effects of Synthetic Food Dyes in Children. 2021. https://oehha.ca.gov/risk-assessment/report/health-effects-assessment-potential-neurobehavioral-effects-synthetic-food-dyes-children
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Mini llama proteins show promise for Alzheimer's treatment | ScienceDaily
Nanobodies, which are very small proteins found in camelid species such as camels, llamas, and alpacas, may provide a powerful new way to treat brain disorders like schizophrenia and Alzheimer's disease. A new study published on November 5 in the Cell Press journal Trends in Pharmacological Sciences explains how their small size allows them to reach and treat brain cells more effectively in mice, while causing fewer side effects. The researchers also outline what must be done before these treatments can be safely tested in humans.


						
"Camelid nanobodies open a new era of biologic therapies for brain disorders and revolutionize our thinking about therapeutics," says co-corresponding author Philippe Rondard of the Centre National de la Recherche Scientifique (CNRS) in Montpellier, France. "We believe they can form a new class of drugs between conventional antibodies and small molecules."

How Nanobodies Were Discovered

Nanobodies were first identified in the early 1990s by Belgian scientists investigating the immune systems of camelids. They found that, in addition to the standard antibodies composed of two heavy and two light chains, camelids also produce a simpler version made up of only heavy chains. The small, active fragment of these antibodies -- now known as nanobodies -- is about one-tenth the size of typical antibodies. These unique molecules have not been observed in any other mammals, although they do exist in some cartilaginous fish.

Antibody-based drugs are widely used to treat conditions like cancer and autoimmune diseases, but they have shown limited success in addressing disorders of the brain. Even the few antibody therapies that provide some benefit, such as certain Alzheimer's treatments, are often linked to unwanted side effects.

According to the researchers, nanobodies' compact structure gives them a distinct advantage. Their smaller size allows them to cross the blood-brain barrier and act on targets more efficiently, which could lead to improved outcomes with fewer adverse reactions. In previous studies, nanobodies have been shown to restore normal behavior in mouse models of schizophrenia and other neurological disorders.

How Nanobodies Work in the Brain

"These are highly soluble small proteins that can enter the brain passively," explains co-corresponding author Pierre-Andre Lafon, also of CNRS. "By contrast, small-molecule drugs that are designed to cross the blood-brain barrier are hydrophobic in nature, which limits their bioavailability, increases the risk of off-target binding, and is linked to side effects."




Beyond their unique biological properties, nanobodies are simpler to produce and purify than traditional antibodies. They can also be precisely engineered and fine-tuned to target specific molecules in the brain.

Before nanobody-based drugs can be tested in human clinical trials, several key steps must be completed. The research team notes that toxicology studies and long-term safety assessments are essential. They also need to understand the effects of chronic administration and determine how long nanobodies remain active in the brain (a crucial step for developing accurate dosing strategies).

"Regarding the nanobodies themselves, it is also necessary to evaluate their stability, confirm their proper folding, and ensure the absence of aggregation," says Rondard. "It will be necessary to obtain clinical-grade nanobodies and stable formulations that maintain activity during long-term storage and transport."

Moving Toward Clinical Applications

"Our lab has already started to study these different parameters for a few brain-penetrant nanobodies and has recently shown that conditions of treatment are compatible with chronic treatment," Lafon adds.

This research was supported by the Centre National de la Recherche Scientifique (CNRS), Institut National de la Sante et de la Recherche Medicale (INSERM), University of Montpellier, French National Research Agency (ANR-20-CE18-0011; ANR-22-CE18-0003; ANR-25-CE18-0434), Fondation pour la Recherche Medicale (FRM EQU202303016470 and FRM PMT202407019488), LabEX MAbImprove (ANR-10-LABX-5301), Proof-of-concept Region Occitanie, and the transfer of Technology Agency SaTT AxLR Occitanie.
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Common acne drug may protect against schizophrenia | ScienceDaily
A widely used antibiotic may help lower the chances of some young people developing schizophrenia, according to new research.


						
Scientists found that adolescents receiving mental health care who were prescribed the antibiotic doxycycline were significantly less likely to develop schizophrenia later in life than those treated with other antibiotics.

Experts believe the results suggest a potential new use for an existing and widely available medication as a preventive treatment for severe mental illness.

Understanding Schizophrenia and Its Early Onset

Schizophrenia is a serious mental health disorder that typically begins in early adulthood and is often marked by hallucinations, delusions, and disorganized thinking. Finding ways to reduce the risk of developing the condition has long been a major challenge for mental health researchers.

To explore possible prevention strategies, scientists from the University of Edinburgh, working with colleagues from the University of Oulu and University College Dublin, analyzed extensive healthcare data from Finland using advanced statistical models.

The study examined health records from more than 56,000 adolescents who had received antibiotics while attending mental health services. Those treated with doxycycline showed a 30-35 percent lower risk of later developing schizophrenia compared with peers who received other types of antibiotics.




The research team believes this protective effect could be related to doxycycline's impact on inflammation and brain development.

How Doxycycline Might Protect the Brain

Doxycycline is a broad-spectrum antibiotic commonly prescribed for infections and acne. Earlier studies have found that it can reduce inflammation in brain cells and affect synaptic pruning -- a normal developmental process in which the brain trims and strengthens neural connections. Too much pruning has been linked to the onset of schizophrenia.

Further analysis confirmed that the reduced risk was not merely due to participants being treated for acne instead of infections and was unlikely to result from other unnoticed differences between the groups.

Professor Ian Kelleher, study lead and Professor of Child and Adolescent Psychiatry at the University of Edinburgh, explained: "As many as half of the people who develop schizophrenia had previously attended child and adolescent mental health services for other mental health problems. At present, though, we don't have any interventions that are known to reduce the risk of going on to develop schizophrenia in these young people. That makes these findings exciting."

He added: "Because the study was observational in nature and not a randomized controlled trial, it means we can't draw firm conclusions on causality, but this is an important signal to further investigate the protective effect of doxycycline and other anti-inflammatory treatments in adolescent psychiatry patients as a way to potentially reduce the risk of developing severe mental illness in adulthood."

The study was published in the American Journal of Psychiatry and involved researchers from the University of Edinburgh, University of Oulu, University College Dublin, and St John of God Hospitaller Services Group. Funding was provided by the Health Research Board.
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Scientists just found a hidden genetic flaw that slowly steals strength | ScienceDaily
A global team of researchers led by Shinghua Ding at the University of Missouri has discovered a new genetic disorder that interferes with muscle function and movement control.


						
The condition, known as Mutation in NAMPT Axonopathy (MINA) syndrome, harms motor neurons -- the nerve cells responsible for transmitting signals from the brain and spinal cord to the body's muscles. It stems from a rare mutation in the NAMPT protein, which plays a crucial role in helping cells produce and use energy. When this protein malfunctions, cells cannot generate the energy they need to survive and perform properly.

How Energy Failure Affects the Nervous System

As the energy deficit worsens, cells gradually weaken and die, leading to symptoms such as muscle weakness, poor coordination, and deformities in the feet. These symptoms typically progress over time, and in the most severe cases, individuals may eventually require a wheelchair.

"Although this mutation is found in every cell in the body, it seems to primarily affect motor neurons," Ding explained. "We believe nerve cells are especially vulnerable to this condition because they have long nerve fibers and need a lot of energy to send signals that control movement."

Building on Years of Foundational Research

The new finding expands on earlier research conducted by Ding and his team. In 2017, they published a pivotal study showing that NAMPT is vital for keeping neurons healthy. Their work revealed that losing NAMPT function in nerve cells can lead to paralysis and symptoms resembling amyotrophic lateral sclerosis (ALS), a well-known motor neuron disease.




This earlier study drew the attention of a medical geneticist in Europe who had encountered two patients with unexplained muscle weakness and coordination problems. Seeking answers, the doctor contacted Ding's lab to investigate the potential connection.

Confirming the Genetic Cause

By analyzing cells from the patients and creating a corresponding mouse model, Ding and his collaborators confirmed that both patients shared the same NAMPT mutation responsible for their symptoms. Interestingly, although the mice carrying the mutation did not display outward physical symptoms, their nerve cells showed the same internal cellular defects seen in the patients' cells.

"This shows why studying patient cells is so important," Ding said. "Animal models can point us in the right direction, but human cells reveal what's really happening in people."

Toward New Treatments and a Deeper Understanding

There is currently no cure for MINA syndrome, but researchers are already exploring methods to boost energy production in affected nerve cells.

The discovery represents a major advance in understanding rare genetic conditions and illustrates how problems in cellular energy production can lead to nerve damage. It also highlights how years of basic laboratory research can ultimately lead to breakthroughs that provide real hope for patients with rare and unexplained diseases.

The findings were published in Science Advances under the title "A sensory and motor neuropathy caused by a genetic variant of NAMPT."
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Wegovy in a pill? Massive weight loss results revealed | ScienceDaily
Novo Nordisk's new oral formulation of semaglutide 25 mg (Wegovy in a pill) produced a 16.6% average weight loss among adults with obesity, according to results from a newly published clinical study. The once-daily pill, developed as an alternative to the injectable version of Wegovy, helped one in three participants lose 20% or more of their body weight.


						
In addition to significant weight reduction, those taking oral semaglutide 25 mg experienced improvements in daily physical function, including activities such as bending, walking, standing, and overall mobility, along with better cardiovascular risk profiles. Novo Nordisk has submitted the treatment to the US Food and Drug Administration (FDA) as the first oral GLP-1 therapy for long-term weight management.2 Production of the medication is already underway at the company's facilities in the United States.

Landmark Study Published in The New England Journal of Medicine

The OASIS 4 phase 3 trial, published in The New England Journal of Medicine, marks a major advance in Novo Nordisk's effort to expand obesity treatment options. Conducted over 64 weeks, the study compared once-daily oral semaglutide 25 mg plus lifestyle changes with a placebo in 307 adults who were obese or overweight and had at least one weight-related condition, but did not have diabetes.

Participants who consistently adhered to treatment achieved an average weight loss of 16.6% versus 2.7% for those taking placebo. Over one-third (34.4%) lost at least 20% of their body weight compared with 2.9% in the placebo group. These outcomes were similar to previous results with injectable Wegovy.

When measured regardless of treatment adherence, average weight loss was 13.6% for the semaglutide group compared with 2.2% for placebo. In this group, nearly 30% (29.7%) of participants still lost 20% or more of their weight, compared with 3.3% for placebo. The study also confirmed improvements in cardiovascular risk markers and physical activity levels consistent with the injectable version.

Expert Perspectives on Efficacy and Potential Impact

"The oral semaglutide 25 mg data show compelling efficacy for an oral weight management medication with 16.6% weight loss and a safety and tolerability profile consistent with injectable Wegovy," said Martin Holst Lange, chief scientific officer and executive vice president of Research & Development at Novo Nordisk. "Currently, less than 2% of individuals with obesity in the US receive obesity medication and Wegovy in a pill may also address patient preference for oral treatment. Pending FDA approval, ample supply will be available to meet the expected US demand as we hope to set a new treatment benchmark for oral weight loss medications for people with overweight or obesity."




The OASIS 4 trial reported that gastrointestinal side effects with the oral medication were generally mild to moderate and temporary. The most common were nausea (46.6% compared with 18.6% for placebo) and vomiting (30.9% compared with 5.9% for placebo). Adverse events leading to permanent discontinuation occurred in 6.9% of participants on semaglutide and 5.9% of those on placebo. Serious adverse events were less frequent among those taking the medication (3.9%) compared with placebo (8.8%).

These findings reinforce the established safety and tolerability record of semaglutide, supported by more than 37 million patient-years of use worldwide.

Advancing Obesity Care Through Innovation

"The OASIS 4 trial results further underscore the significant impact that semaglutide can have in achieving sustainable weight loss and broader health benefits," said Sean Wharton, lead study author and medical director of the Wharton Medical Clinic. "Oral semaglutide 25 mg builds on the proven efficacy and established safety and tolerability profile of semaglutide and represents a significant advancement in obesity treatment. People with overweight or obesity have individual preferences, and with oral semaglutide as a potential new treatment option, more of those who are not on treatment today may consider starting GLP-1 treatment."

Novo Nordisk submitted a New Drug Application (NDA) for the once-daily Wegovy(r) pill to the FDA in February. The review is expected to be completed by the end of 2025.5 Currently, there are no oral GLP-1 therapies approved for weight management. If authorized, the new pill will be manufactured entirely in the United States, where production is already underway at Novo Nordisk's expanded facility.

Inside the OASIS 4 Clinical Trial

OASIS 4 was a 64-week, randomized, double-blind, placebo-controlled phase 3 trial evaluating the efficacy and safety of once-daily oral semaglutide 25 mg in 307 adults with obesity (BMI [?] 30 kg/m2) or overweight (BMI [?] 27 kg/m2) with at least one weight-related comorbidity. People with diabetes were not included.




The study included a 12-week dose escalation phase, a 52-week treatment period, and a 7-week follow-up after treatment ended. Participants were assigned in a 2:1 ratio to either semaglutide or placebo, combined with lifestyle counseling and diet modification for the duration of the trial.

Understanding Obesity as a Chronic Condition

Obesity is a complex, chronic, and progressive disease that requires long-term management. A common misconception is that it results solely from a lack of willpower, when in reality, biological, genetic, social, and environmental factors all contribute to the difficulty of losing and maintaining weight.

About Wegovy and Its Existing Uses

Wegovy is the brand name for semaglutide 2.4 mg, which is currently available as an injection. In the European Union, Wegovy is approved as an adjunct to a reduced-calorie diet and increased physical activity for weight management in adults with obesity (BMI [?] 30 kg/m2) or overweight (BMI [?] 27 kg/m2) who have at least one weight-related condition. It is also approved for adolescents aged 12 and older with obesity and a body weight above 60 kg.

The label includes clinical data showing reductions in major cardiovascular events (MACE), improvements in symptoms related to heart failure with preserved ejection fraction (HFpEF), enhanced physical function, and less pain associated with knee osteoarthritis.

In the United States, Wegovy (semaglutide) injection 2.4 mg is approved for adults and children aged 12 and older with obesity, or adults with overweight and a related medical condition, to help reduce excess body weight and maintain weight loss. It is also indicated to lower the risk of major cardiovascular events such as death, heart attack, or stroke in adults with obesity or overweight and established heart disease.

Semaglutide injection 2.4 mg carries a Boxed Warning for possible thyroid tumors, including cancer, and should not be used by individuals with a personal or family history of medullary thyroid carcinoma (MTC) or Multiple Endocrine Neoplasia syndrome type 2 (MEN 2). Oral semaglutide 25 mg (Wegovy in a pill) is not yet approved in the US or Europe.
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Scientists find hidden brain source that fuels dementia | ScienceDaily
Scientists at Weill Cornell Medicine have identified a surprising culprit that may contribute to dementia: free radicals generated in a particular region of brain support cells known as astrocytes. The study, published Nov. 4 in Nature Metabolism, found that blocking this specific site reduced inflammation and protected neurons. The results point toward a promising new strategy for treating neurodegenerative diseases such as frontotemporal dementia and Alzheimer's disease.


						
"I'm really excited about the translational potential of this work," said Dr. Anna Orr, the Nan and Stephen Swid Associate Professor of Frontotemporal Dementia Research in the Feil Family Brain and Mind Research Institute and member of the Appel Alzheimer's Disease Research Institute at Weill Cornell, who co-led the study. "We can now target specific mechanisms and go after the exact sites that are relevant for disease."

How Mitochondria and Free Radicals Affect the Brain

The research focused on mitochondria, the cell's energy-producing structures that convert food into usable energy. In the process, mitochondria release reactive oxygen species (ROS) -- molecules commonly known as free radicals. At normal levels, ROS help regulate essential cell functions, but excessive or poorly timed production can damage cells.

"Decades of research implicate mitochondrial ROS in neurodegenerative diseases," said Dr. Adam Orr, an assistant professor of research in neuroscience in the Feil Family Brain and Mind Research Institute at Weill Cornell, who co-led the work.

Because of this connection, scientists have long tested antioxidants as a potential way to neutralize ROS and slow neurodegeneration. However, these clinical trials have largely failed. "That lack of success might be related to the inability of antioxidants to block ROS at their source and do so selectively without altering cell metabolism," Dr. Adam Orr explained.

A New Way to Stop Harmful Free Radicals

As a postdoctoral researcher, Dr. Orr developed a drug discovery platform designed to find molecules that specifically suppress ROS at individual mitochondrial sites while leaving normal functions intact. Through this approach, the team identified a group of compounds called S3QELs ("sequels"), which showed potential to block harmful ROS activity.




The researchers focused on Complex III, a mitochondrial site known for producing ROS that can leak into the rest of the cell, potentially causing damage. To their surprise, the excess ROS did not originate from neurons, but from astrocytes -- non-neuronal cells that provide structural and metabolic support to neurons.

"When we added S3QELs, we found significant neuronal protection but only in the presence of astrocytes," said Daniel Barnett, a graduate student in the Orr lab and the study's lead author. "This suggested that ROS coming from Complex III caused at least some of the neuronal pathology."

Further experiments showed that when astrocytes were exposed to disease-related factors such as inflammatory molecules or proteins linked to dementia (including amyloid-beta), their mitochondrial ROS production increased dramatically. Treatment with S3QELs suppressed much of this rise, while blocking other ROS sources did not have the same effect.

Barnett discovered that ROS oxidized certain immune and metabolic proteins involved in neurological disease, altering the activity of thousands of genes tied to inflammation and dementia.

"The precision of these mechanisms had not been previously appreciated, especially not in brain cells," said Dr. Anna Orr. "This suggests a very nuanced process in which specific triggers induce ROS from specific mitochondrial sites to affect specific targets."

Promising Results in Animal Models

When the team administered the S3QEL compound to mice engineered to model frontotemporal dementia, they observed reduced astrocyte activation, lower levels of inflammatory gene expression, and a decrease in a tau modification linked to dementia. Remarkably, these effects appeared even when treatment began after symptoms had already started.




Extended treatment improved lifespan, was well tolerated, and produced no significant side effects. Dr. Anna Orr attributes this to the compound's highly targeted action.

The team plans to continue developing the S3QEL compounds in collaboration with medicinal chemist Dr. Subhash Sinha, professor of research in neuroscience in the Brain and Mind Research Institute and member of the Appel Alzheimer's Disease Research Institute at Weill Cornell.

They also intend to investigate how disease-associated genes influence ROS production and whether certain genetic variants that raise or lower dementia risk might do so by altering mitochondrial ROS activity.

Changing How Scientists Think About Free Radicals

"The study has really changed our thinking about free radicals and opened up many new avenues of investigation," said Dr. Adam Orr. The potential of these findings to open new research approaches to inflammation and neurodegeneration is highlighted in the journal.
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New gel regrows tooth enamel and could transform dentistry | ScienceDaily
Scientists have developed a new material that forms a gel capable of repairing and regenerating tooth enamel, paving the way for more effective and longer-lasting dental care.


						
Researchers from the University of Nottingham's School of Pharmacy and Department of Chemical and Environmental Engineering created a bioinspired compound designed to restore enamel that has been eroded or demineralized. The same material can also reinforce existing enamel and help prevent future decay. Their findings were published on November 4 in Nature Communications.

Mimicking Nature to Heal and Strengthen Teeth

This innovative gel can be quickly applied to teeth in much the same way as standard fluoride treatments. Unlike traditional products, it contains no fluoride. Instead, it is made from proteins that imitate those naturally responsible for guiding enamel formation early in life.

Once applied, the gel forms a thin yet durable layer that seeps into the surface of the teeth, filling in tiny cracks and holes. It then acts as a scaffold that captures calcium and phosphate ions from saliva. These minerals are carefully organized into new enamel through a process known as epitaxial mineralization. This allows the regenerated enamel to integrate seamlessly with the existing tooth structure, restoring both strength and appearance.

The material can also be used on exposed dentine, creating an enamel-like coating that helps reduce tooth sensitivity and improves how restorations, such as fillings or veneers, bond to the tooth surface.

Enamel damage plays a major role in tooth decay, which affects nearly half of the global population. When enamel is lost, the teeth become more vulnerable to infections, cavities, and even tooth loss. These issues have also been linked to broader health conditions, including diabetes and cardiovascular disease.




Because enamel cannot naturally regenerate once it is lost, dental care has long focused on prevention or temporary protection. Existing treatments like fluoride varnishes and remineralization products can help relieve symptoms but do not actually rebuild enamel.

Restoring the Structure of Natural Enamel

Dr. Abshar Hasan, a Postdoctoral Fellow and lead author of the study, explained: "Dental enamel has a unique structure, which gives enamel its remarkable properties that protect our teeth throughout life against physical, chemical, and thermal insults. When our material is applied to demineralized or eroded enamel, or exposed dentine, the material promotes the growth of crystals in an integrated and organized manner, recovering the architecture of our natural healthy enamel. We have tested the mechanical properties of these regenerated tissues under conditions simulating 'real-life situations' such as tooth brushing, chewing, and exposure to acidic foods, and found that the regenerated enamel behaves just like healthy enamel."

Professor Alvaro Mata, Chair in Biomedical Engineering & Biomaterials and lead investigator on the project, emphasized the technology's practical potential: "We are very excited because the technology has been designed with the clinician and patient in mind. It is safe, can be easily and rapidly applied, and it is scalable. Also, the technology is versatile, which opens the opportunity to be translated into multiple types of products to help patients of all ages suffering from a variety of dental problems associated with loss of enamel and exposed dentine. We have started this process with our start-up company Mintech-Bio and hope to have a first product out by next year; this innovation could soon be helping patients worldwide."

Toward the Future of Self-Healing Teeth

With its ability to mimic natural enamel formation and strengthen teeth without fluoride, this new gel could redefine modern dentistry. If commercialized successfully, it may offer a simple, safe, and lasting solution for restoring enamel and preventing decay -- helping people maintain stronger, healthier teeth for life.
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Scientists uncover meditation's hidden side effects | ScienceDaily
Meditation is now widely promoted as a tool for everything from reducing stress to improving productivity. It has become a go-to approach for supporting mental well-being across many settings.


						
However, when a practice like meditation is used in medical or therapeutic contexts, important scientific questions arise. How much practice is needed to produce benefits? And just as critically, are there any risks or unwanted side effects associated with it?

"This is the kind of research that is done at the very beginning of developing any new treatment intervention program," explained Nicholas Van Dam, a psychologist at the University of Melbourne. "And for various complex reasons, with mindfulness-based programs in particular, that just didn't happen."

Exploring the Possible Downsides of Meditation

While many people report positive outcomes, research over the years has also revealed that meditation can lead to adverse experiences for some individuals. These side effects may include panic attacks, intrusive or distressing memories related to past trauma (as seen in post-traumatic stress disorder), and in more extreme cases, sensations of depersonalization or dissociation.

Van Dam noted that estimates of how common these experiences are vary widely in the scientific literature. Some studies suggest that only about 1% of meditators experience side effects (Wong et al., 2018), whereas others report figures as high as two thirds (Britton et al., 2021).

To clarify these inconsistencies, Van Dam and his colleagues conducted a study published in Clinical Psychological Science to investigate how frequently meditators encounter side effects and what factors might increase the likelihood of experiencing them.




A Nationwide Study of Meditation Experiences

The research team recruited nearly 900 adults from across the United States. To ensure the group reflected the broader U.S. population of meditators, they used data from the Centers for Disease Control and Prevention to guide participant selection. The researchers also recruited meditators from a wide range of skill levels, from beginner to advanced, "such that we could kind of get a sense of the full sample of people who engage in meditation within the U.S.," Van Dam said.

Van Dam emphasized that the way researchers ask about side effects can dramatically influence the findings. "The devil is in the details," he said, explaining that many previous studies rely on open-ended questions, a method known as spontaneous reporting. In such cases, participants might not recognize their experiences as side effects or may hesitate to mention them.

To reduce that uncertainty, Van Dam's team developed a 30-item checklist covering possible effects of meditation. Participants rated the intensity of each effect, whether it was positive or negative, and whether it interfered with their daily functioning.

What the Data Revealed

The results showed that nearly 60% of U.S. meditators reported at least one side effect listed on the checklist (for example, feeling anxious or disembodied). About 30% said they experienced effects that were challenging or distressing, and 9% reported that these effects caused functional impairment.




The study also identified several potential risk factors. Individuals who had experienced mental health symptoms or psychological distress within the 30 days before meditating were more likely to report adverse effects. Those who attended intensive residential retreats, which often involve long periods of silent meditation, were also more likely to experience functional impairment.

Van Dam noted that more research is needed to determine cause and effect. A prospective longitudinal study, he said, would help clarify how mental health and meditation interact over time.

Encouraging Awareness, Not Fear

Despite these findings, Van Dam cautioned against viewing meditation as dangerous. "Our conclusions are not that people should be terrified, or people should not try meditation. It's really that we think that we should do a better job of providing informed consent," he said.

He compared the situation to other therapeutic treatments, such as surgery or exposure therapy, where patients are told in advance what they might experience. This preparation allows individuals to weigh risks and make informed decisions about their participation.

Navigating Discomfort in Mindfulness Practice

In meditation, this kind of pre-discussion often doesn't happen. "We have to find a way to have that conversation and navigate that space," Van Dam said. He suggested that practitioners and clinicians should explain that discomfort can sometimes be part of the process. Feelings of unease or questioning one's sense of self are not necessarily signs of harm but rather potential aspects of deep psychological exploration. However, distress that significantly interferes with daily functioning should be taken seriously.

"These practices are not for everyone," Van Dam concluded. "If they're not working, it's not necessarily because the person is doing something wrong. It might be because it's just not a good match."
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Most Americans don't know alcohol can cause cancer | ScienceDaily
    	Most Americans don't realize the cancer risks of alcohol. More than half of U.S. adults either underestimate or misunderstand how drinking increases cancer risk.
    	Regular drinkers are the least aware. People who consume alcohol are especially likely to believe that drinking has no impact on cancer risk.
    	Better awareness could save lives. Educating the public about the real link between alcohol and cancer may help more people follow the U.S. Surgeon General's guidelines and reduce preventable cancer cases.

Many Americans Unaware of Alcohol's Cancer Risk

New research from The University of Texas MD Anderson Cancer Center shows that public understanding of the connection between alcohol and cancer remains surprisingly low in the United States. Despite decades of scientific evidence, more than half of American adults (52.9%) were unaware that alcohol affects cancer risk.

The findings, published October 30 in JAMA Oncology, reveal that only 37.1% of adults recognized that drinking alcohol raises cancer risk, while 1% believed it actually lowers it. The study also noted that individuals who had consumed alcohol recently, or who thought cancer was not fatal or preventable, were more likely to say that alcohol has no influence on cancer risk.

Lead author Sanjay Shete, Ph.D., professor of Biostatistics and Epidemiology and Betty B. Marcus Chair in Cancer Prevention, called the results alarming. "It's concerning that people who drink alcohol are the ones most likely to believe it has no effect on cancer risk," Shete said. "Given people's beliefs play a critical role in whether they choose healthier behaviors, we need to work on correcting these misperceptions, which could be essential to reducing the growing burden of alcohol-related cancers."

Researchers examined what influences how people view alcohol and cancer risk, noting that health-related behaviors and beliefs strongly affect whether individuals make informed choices. The study found that certain demographic and behavioral traits were linked to greater misunderstanding of alcohol's effects.

Current cigarette smokers, Black individuals, those with lower levels of education (below a college or high school level), and people who do not believe cancer can be prevented were more likely to say they did not know alcohol contributes to cancer risk.




Alcohol's Proven Role as a Carcinogen

The World Health Organization classifies alcohol as a Group 1 carcinogen, the same level of risk as tobacco, asbestos, and radiation. Alcohol consumption has been tied to at least seven types of cancer, including breast, liver, and colorectal cancers. According to the National Institutes of Health (NIH), drinking alcohol accounts for about 5.5% of all new cancer cases and 5.8% of all cancer deaths worldwide.

Researchers suggest that correcting misinformation could help more people follow alcohol consumption guidelines, including those endorsed by the U.S. Surgeon General in his 2025 advisory, potentially reducing preventable cancer-related deaths.

The analysis drew on data from nearly 7,000 adults aged 18 and older (mean age 48) who participated in the 2024 Health Information National Trends Survey. Among respondents, 48.4% were female, 60.7% identified as white, 17.5% as Hispanic, and 11% as Black. Over half reported drinking alcohol within the past month, and almost 10% had a personal history of cancer.

Participants were asked, "In your opinion, how does drinking alcohol affect the risk of getting cancer?" They could choose from four responses: "decreases the risk of cancer," "has no effect on the risk of cancer," "increases risk of cancer," and "don't know."

This research was supported by the National Cancer Institute (P30CA016672) and the Betty B. Marcus Chair in Cancer Prevention. A complete list of authors, disclosures, and funding sources is available in the full JAMA Oncology article.
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Scientists may have found how to reverse memory loss in aging brains | ScienceDaily
Memory problems may not be an unavoidable part of getting older. New findings from Virginia Tech reveal that age-related memory loss stems from specific molecular changes in the brain, and that fine-tuning these processes can help restore memory function.


						
In two complementary studies, Timothy Jarome, an associate professor in the College of Agriculture and Life Sciences' School of Animal Sciences, and his graduate students used advanced gene-editing tools to target these molecular changes and improve memory performance in older rats. Rats are commonly used as models for understanding how memory declines with age.

"Memory loss affects more than a third of people over 70, and it's a major risk factor for Alzheimer's disease," said Jarome, who also serves in the School of Neuroscience. "This work shows that memory decline is linked to specific molecular changes that can be targeted and studied. If we can understand what's driving it at the molecular level, we can start to understand what goes wrong in dementia and eventually use that knowledge to guide new approaches to treatment."

Adjusting Memory Pathways in the Hippocampus and Amygdala

In the first study, published in Neuroscience and led by Jarome and doctoral student Yeeun Bae, the researchers investigated a molecular process called K63 polyubiquitination. This process acts like a tagging system that directs proteins inside brain cells on how to behave. When it functions properly, it helps neurons communicate effectively and form memories.

The researchers discovered that aging alters this process in two important brain regions. In the hippocampus, which is responsible for forming and retrieving memories, K63 polyubiquitination levels rise with age. Using a gene-editing system called CRISPR-dCas13, the team lowered those levels and observed improved memory in older rats.

In contrast, in the amygdala -- a region crucial for emotional memory -- K63 polyubiquitination decreases with age. When the researchers further reduced this activity, memory performance also improved.




"Together, these findings reveal the important functions of K63 polyubiquitination in the brain's aging process," Jarome explained. "In both regions, adjusting this one molecular process helped improve memory."

Reactivating a Dormant Gene to Improve Memory

The second study, published in the Brain Research Bulletin and led by Jarome and doctoral student Shannon Kincaid, focused on IGF2, a growth-factor gene known to support memory formation. As the brain gets older, IGF2 activity declines as the gene becomes chemically silenced within the hippocampus.

"IGF2 is one of a small number of genes in our DNA that's imprinted, which means it's expressed from only one parental copy," Jarome said. "When that single copy starts to shut down with age, you lose its benefit."

The team found that this silencing occurs through DNA methylation, a natural process that adds chemical tags to DNA, turning the gene off. Using the CRISPR-dCas9 gene-editing system, they removed these tags and successfully reactivated IGF2. Older rats showed significant memory improvement once the gene was turned back on.

"We essentially turned the gene back on," Jarome said. "When we did that, the older animals performed much better. Middle-aged animals that didn't yet have memory problems weren't affected, which tells us timing matters. You have to intervene when things start to go wrong."

Multiple Molecular Systems Influence Brain Aging




Together, these studies reveal that memory loss during aging doesn't result from a single cause. Instead, it involves several molecular systems that change over time.

"We tend to look at one molecule at a time, but the reality is that many things are happening at once," Jarome said. "If we want to understand why memory declines with age or why we develop Alzheimer's disease, we have to look at the broader picture."

Collaborative Research Led by Graduate Scientists

Both projects were driven by graduate researchers in Jarome's lab and carried out with collaborators at Rosalind Franklin University, Indiana University, and Penn State. Yeeun Bae led the K63 polyubiquitination study, while Shannon Kincaid led the IGF2 project.

"These projects represent the kind of graduate-led, collaborative research that defines our work," Jarome said. "Our students are deeply involved in designing experiments, analyzing data, and helping shape the scientific questions we pursue."

The research was funded by the National Institutes of Health and the American Federation for Aging Research.

"Everyone has some memory decline as they get older," Jarome added. "But when it becomes abnormal, the risk for Alzheimer's disease rises. What we're learning is that some of those changes happening at a molecular level can be corrected -- and that gives us a path forward to potential treatments."
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Nanotech makes cancer drug 20,000x stronger, without side effects | ScienceDaily
In a major step toward improving cancer treatment, researchers at Northwestern University have redesigned the molecular structure of a widely used chemotherapy drug, making it far more soluble, potent, and less toxic to the body.


						
The scientists built a new form of the drug using spherical nucleic acids (SNAs), a type of nanostructure that embeds the drug directly into DNA strands coating tiny spheres. This re-engineering turned a weak, poorly dissolving chemotherapy drug into a highly targeted cancer-fighting agent that spares healthy tissue.

A Dramatic Boost Against Leukemia

The new therapy was tested in animals with acute myeloid leukemia (AML), a fast-growing and hard-to-treat blood cancer. Compared with the standard chemotherapy version, the SNA-based drug entered leukemia cells 12.5 times more efficiently, destroyed them up to 20,000 times more effectively, and slowed cancer progression 59-fold -- all without detectable side effects.

This success highlights the growing promise of structural nanomedicine, a field that precisely controls the composition and architecture of nanomedicines to improve how they interact with the human body. With seven SNA-based treatments already in clinical testing, researchers believe this approach could pave the way for new vaccines and therapies for cancers, infections, neurodegenerative disorders, and autoimmune diseases.

The findings were published on Oct. 29 in ACS Nano.

"Stopping Tumors in Their Tracks"

"In animal models, we demonstrated that we can stop tumors in their tracks," said Northwestern's Chad A. Mirkin, who led the research. "If this translates to human patients, it's a really exciting advance. It would mean more effective chemotherapy, better response rates, and fewer side effects. That's always the goal with any sort of cancer treatment."




Mirkin is a leading figure in chemistry and nanomedicine, serving as the George B. Rathmann Professor of Chemistry, Chemical and Biological Engineering, Biomedical Engineering, Materials Science and Engineering, and Medicine at Northwestern. He also directs the International Institute for Nanotechnology and is a member of the Robert H. Lurie Comprehensive Cancer Center.

Rethinking a Classic Chemotherapy Drug

For this study, Mirkin's team revisited 5-fluorouracil (5-Fu), a long-standing chemotherapy drug known for its limited efficiency and harsh side effects. Because it affects healthy cells as well as cancerous ones, 5-Fu can cause nausea, fatigue, and in rare cases, heart complications.

Mirkin explained that the issue lies not in the drug itself but in its poor solubility. Less than 1% dissolves in many biological fluids, meaning most of it never reaches its intended targets. When a drug cannot dissolve well, it clumps together or remains solid, preventing the body from absorbing it effectively.

"We all know that chemotherapy is often horribly toxic," Mirkin said. "But a lot of people don't realize it's also often poorly soluble, so we have to find ways to transform it into water soluble forms and deliver it effectively."

How Spherical Nucleic Acids Transform Drug Delivery

To overcome this limitation, the researchers turned to SNAs -- globular nanoparticles surrounded by dense shells of DNA or RNA. Cells readily recognize these structures and pull them inside. In this case, Mirkin's team chemically incorporated the chemotherapy molecules into the DNA strands themselves, creating a drug that cancer cells naturally absorb.




"Most cells have scavenger receptors on their surfaces," Mirkin explained. "But myeloid cells overexpress these receptors, so there are even more of them. If they recognize a molecule, then they will pull it into the cell. Instead of having to force their way into cells, SNAs are naturally taken up by these receptors."

Once inside, enzymes break down the DNA shell, releasing the chemotherapy payload directly into the cancer cell. This structural redesign completely changed how 5-Fu interacted with leukemia cells, dramatically increasing its effectiveness.

Precision Targeting With Minimal Harm

In mouse models, the new therapy nearly eliminated leukemia cells in the blood and spleen while significantly extending survival time. Because the SNAs selectively targeted AML cells, healthy tissues remained unharmed.

"Today's chemotherapeutics kill everything they encounter," Mirkin said. "So, they kill the cancer cells but also a lot of healthy cells. Our structural nanomedicine preferentially seeks out the myeloid cells. Instead of overwhelming the whole body with chemotherapy, it delivers a higher, more focused dose exactly where it's needed."

Next Steps Toward Clinical Trials

The research team now plans to test the approach in a larger group of small animal models before advancing to larger animals and, ultimately, human clinical trials, once additional funding becomes available.

The study, titled "Chemotherapeutic spherical nucleic acids," was supported by the National Cancer Institute and the National Institute of Diabetes and Digestive and Kidney Diseases, with further support from the Robert H. Lurie Comprehensive Cancer Center of Northwestern University.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/11/251105050718.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



A breakthrough map reveals how the brain really works | ScienceDaily
New research offers the strongest evidence yet that the intricate web of connections linking different regions of the human brain can reveal what each area does.


						
Earlier studies had identified links between brain connectivity and certain mental functions, such as perception or social behavior. However, this new work expands that understanding to the entire brain. It provides what researchers describe as a "bird's eye view" of how structure and function fit together, said lead author Kelly Hiersche, a doctoral student in psychology at The Ohio State University.

"We found evidence suggesting that connectivity is a fundamental organizational principle governing brain function, which has implications for understanding what happens when things go wrong in the brain," Hiersche explained.

Unique Connectivity "Fingerprints" in the Brain

According to the team, the results reveal a detailed picture of the "connectivity fingerprint" for each brain region.

"Just like how everyone's fingerprint is unique, we find that different brain regions have uniquely identifying connectivity fingerprints based on what mental function they perform," said co-author Zeynep Saygin, associate professor of psychology at Ohio State.

Senior author David Osher, assistant professor of psychology at Ohio State, added that these fingerprints allow scientists to determine the function of a region by examining its connections. "Our findings help us understand the connectivity pattern that makes a language area unique, for example, and what makes it different from adjacent areas in the brain," Osher said.




The study was published in the journal Network Neuroscience.

To uncover these relationships, the researchers used data from the Human Connectome Project, which includes MRI brain scans from 1,018 participants. These scans reveal how regions of the brain communicate with each other.

The team then turned to NeuroQuery, an online meta-analysis tool that provides brain maps for various cognitive processes. The tool predicts brain activity patterns across 33 different mental tasks, including speech, decision making, listening to music, and recognizing faces.

By combining NeuroQuery's data with their connectivity models, the researchers created computational frameworks that link how the brain is wired to how it functions.

Connectivity Predicts Thought and Action

The analysis revealed a strong and consistent link between the brain's wiring and its activity across all regions and cognitive domains. In essence, a region's connectivity pattern could predict whether it would be active -- or inactive -- during a wide range of mental activities, from conversation to visual recognition to decision making.




"It supports a broadly held hypothesis among neuroscientists, that brain connectivity determines brain function, but this has not been explicitly shown until now, and not across such a large breadth of cognitive domains," Osher said.

Although all brain regions showed this tight connectivity-function relationship, the effect was especially pronounced in areas tied to higher-level processes such as memory and executive function.

"These higher-level skills take many years to develop in people, much longer than sensory or social skills," Hiersche noted. "It may be that as you continually use these regions of the brain for them to develop, it results in this very tight link between connectivity and function for these higher-order skills."

Establishing a Baseline for Future Research

A key outcome of the study is that this whole-brain perspective provides a reference model for how healthy young adult brains typically operate, Hiersche said.

Researchers can now use this baseline to compare the brains of people with neurological or psychiatric conditions and identify how their connectivity and function differ.

"Knowing that connectivity is a general organizational principle of brain function across the entire brain provides a foundation for future work in this area," Hiersche concluded.
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A shapeshifting protein explains rabies' deadly power | ScienceDaily
    	Viruses are masters of efficiency, able to take over our cells and control vital processes using only a handful of genes.
    	For years, scientists have wondered how something so small could do so much.
    	Researchers have now uncovered the answer -- a discovery that could reshape our understanding of how viruses work and lead to new ways to fight them.

Breakthrough Reveals How Viruses Outsmart Human Cells

A team of Australian scientists has uncovered how certain viruses manage to seize control of human cells, a finding that could lead to the next generation of antivirals and vaccines.

The research, led by Monash University and the University of Melbourne and published in Nature Communications, explains how the rabies virus can manipulate a wide range of cellular activities despite producing only a few proteins.

Scientists believe this same mechanism could also be at work in other deadly pathogens, including Nipah and Ebola viruses. If so, the discovery could pave the way for new treatments that block these viral strategies.

How Viruses Do So Much With So Little

Co-senior author Associate Professor Greg Moseley, head of the Monash Biomedicine Discovery Institute's (BDI) Viral Pathogenesis Laboratory, described the remarkable efficiency of viruses.




"Viruses such as rabies can be incredibly lethal because they take control of many aspects of life inside the cells they infect," Associate Professor Moseley said. "They hijack the machinery that makes proteins, disrupt the 'postal service' that sends messages between different parts of the cell, and disable the defenses that normally protect us from infection."

He explained that scientists have long puzzled over how viruses with such limited genetic material could be so powerful. "Rabies virus, for example, has the genetic material to make only five proteins, compared with about 20,000 in a human cell," he said.

The Key: A Shape-Shifting Viral Protein

Co-first author Dr. Stephen Rawlinson, a research fellow in the Moseley Lab, said the team's work offers a long-sought answer.

"Our study provides an answer," he said. "We discovered that one of rabies virus's key proteins, called P protein, gains a remarkable range of functions through its ability to change shape and to bind to RNA."

"RNA is the same molecule used in new-generation RNA vaccines, but it plays essential roles inside our cells, carrying genetic messages, coordinating immune responses, and helping make the building blocks of life."

Taking Over the Cell's Inner World




Co-senior author Professor Paul Gooley, who leads the University of Melbourne's Gooley Laboratory, said the viral P protein's ability to interact with RNA allows it to shift between different physical 'phases' within a cell.

"This allows it to infiltrate many of the cell's liquid-like compartments, take control of vital processes, and turn the cell into a highly efficient virus factory," Professor Gooley said.

Although this research focused on rabies, he noted that similar tactics may be used by other deadly viruses, including Nipah and Ebola. "Understanding this new mechanism opens exciting possibilities for developing antivirals or vaccines that block this remarkable adaptability," he added.

Rethinking How Viral Proteins Work

Dr. Rawlinson said the findings challenge how scientists have traditionally viewed multifunctional viral proteins. "Until now, these proteins were often viewed like trains made up of several carriages, with each carriage (or module) responsible for a specific task," he said.

"According to this view, shorter versions of a protein should simply lose functions as carriages are removed. However, this simple model could not explain why some shorter viral proteins actually gain new abilities. We found that multifunctionality can also arise from the way the 'carriages' interact and fold together to create different overall shapes, as well as forming new abilities such as binding to RNA."

A New Perspective on Viral Adaptability

Associate Professor Moseley said that the ability of the P protein to bind RNA allows it to move between different physical 'phases' inside the cell.

"In doing so, it can access and manipulate many of the cell's own liquid-like compartments that control key processes, such as immune defense and protein production," he said. "By revealing this new mechanism, our study provides a fresh way of thinking about how viruses use their limited genetic material to create proteins that are flexible, adaptable, and able to take control of complex cellular systems."

This study involved Monash University, the University of Melbourne, the Australian Nuclear Science and Technology Organisation (Australian Synchrotron), Peter Doherty Institute for Infection and Immunity, Commonwealth Scientific and Industrial Research Organisation (CSIRO), the Australian Centre for Disease Preparedness (ACDP), and Deakin University.
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Cockroaches are secretly poisoning indoor air | ScienceDaily
Researchers at North Carolina State University have identified a clear connection between the extent of cockroach infestations in homes and the amount of allergens and bacterial toxins known as endotoxins found indoors. The team discovered that when pest control successfully reduced cockroach numbers, both allergen and endotoxin levels dropped sharply. These results indicate that eliminating infestations may significantly improve indoor environmental health by cutting down harmful biological pollutants.


						
Endotoxins are fragments of bacterial cell walls that are released when bacteria die. Because cockroaches consume a wide range of materials, they host a diverse gut microbiome. Previous studies have shown that these insects shed large quantities of endotoxins through their droppings. Although humans and household pets can also produce endotoxins, the researchers found that a major portion of those detected in household dust originated from cockroach feces.

"Endotoxins are important to human health, as inhalation of these components has been shown to provoke allergic responses," said Coby Schal, the Blanton J. Whitmire Distinguished Professor of Entomology at NC State and co-corresponding author of the study. "Past surveys in U.S. homes found endotoxin levels much higher in homes with self-reported evidence of cockroaches; that association is stronger in low-income homes than in single-family homes."

How the Study Was Conducted

The research took place in multi-unit apartment complexes in Raleigh, North Carolina. Scientists measured the scale of cockroach infestations alongside concentrations of allergens and endotoxins in each home. To establish baseline readings, both settled and airborne dust samples were collected before any treatment began.

The findings revealed that infested homes contained high amounts of endotoxins, with female cockroaches producing roughly twice as much as males.

"Female cockroaches eat more than males, so more endotoxins are shed from their fecal matter," explained Madhavi Kakumanu, an NC State research scholar in Schal's lab and co-corresponding author of the paper. She noted that kitchens typically contained more endotoxins than bedrooms, since they provide abundant food sources for cockroaches.




Testing Pest Control's Effectiveness

The infested apartments were split into two categories: untreated homes and those that received professional extermination to remove cockroaches. Researchers also included a control group of residences with no infestation. Dust and insect samples were collected again at three and six months.

Homes that remained untreated consistently showed high levels of both allergens and endotoxins throughout the study. In contrast, most units that underwent extermination were cleared of cockroaches and showed substantial reductions in both allergens and endotoxins.

"When you eliminate cockroaches, you eliminate their allergens. Small decreases in cockroaches don't lower allergen levels because the remaining live cockroaches deposit more allergens," Schal said. "Endotoxins significantly decreased in homes where cockroaches were eliminated. This paper shows that the cockroach is the most important depositor of endotoxin in infested homes."

Kakumanu added, "We also saw that allergens and endotoxins can be airborne."

Next Steps: Exploring Health Effects

Schal noted that future research will look at how cockroach allergens and endotoxins interact in animal models of asthma, such as mice.




"There exists the implication that asthma can be worse due to interactions between allergens and endotoxins," he said. "We want to see if that is the case in mice."

The research was published in The Journal of Allergy and Clinical Immunology: Global. Co-authors include NC State's Richard G. Santangelo, Zachary C. DeVries from the University of Kentucky, and Jeffrey Siegel from the University of Toronto.

Funding was provided by the U.S. Department of Housing and Urban Development Healthy Homes program (NCHHU0053-19, NCHHU0081-24); the Alfred P. Sloan Foundation (2013-5-35 MBE); a Pilot Project from the Center for Human Health and the Environment under P30ES025128 from the National Institute of Environmental Health Sciences; the National Institute of Allergy and Infectious Diseases of the National Institutes of Health (award number 1R21AI187857-01); the Research Capacity Fund (HATCH) (project NC02639) from the U.S. Department of Agriculture National Institute of Food and Agriculture; and the Blanton J. Whitmire Endowment at North Carolina State University.
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Tiny molecules could stop glaucoma before it blinds | ScienceDaily
A research team at the University of Missouri has made a discovery that could transform how glaucoma is detected and treated. Glaucoma, a major cause of irreversible blindness in older adults, often goes undiagnosed until significant vision loss has already occurred. Scientists are now closer to identifying a biomarker that may allow doctors to detect the disease much earlier and develop new ways to protect the eye.


						
Glaucoma occurs when retinal ganglion cells (RGCs) and their axons become damaged. These delicate nerve cells, located at the back of the eye, carry visual information to the brain. Once they deteriorate, vision loss begins. Current therapies mainly reduce pressure inside the eye, but none effectively protect RGCs from harm. This gap in treatment highlights the urgent need for neuroprotective strategies that can preserve these critical nerve cells.

Searching for Biomarkers and Protective Treatments

Pawan Singh, a researcher at Mizzou's School of Medicine, is dedicated to finding both biomarkers that reveal glaucoma early and therapies that safeguard the optic nerve. His team recently discovered that glaucoma patients have lower levels of two naturally occurring molecules, agmatine and thiamine, in the clear fluid at the front of the eye compared with individuals without the disease. These small molecules, known as metabolites, may serve as early indicators that can be detected through testing.

"In several cases, people do not find out they have glaucoma until they are older and their eye pressure is elevated," Singh explained. "Our long-term goal is to see if doctors could one day do a simple blood test to check for these biomarkers. If they can, hopefully they will be able to catch the disease much earlier, before vision loss occurs, so patients can receive treatment sooner."

Promising Clues for Future Treatments

Beyond diagnosis, the discovery offers hope for new therapies. Singh's pre-clinical research suggests that agmatine and thiamine may help protect RGCs and maintain visual function, offering neuroprotective potential. These molecules could eventually be developed into treatments, possibly in the form of eye drops or supplements, that slow or prevent vision loss from glaucoma.

"Mizzou's impressive research infrastructure and our collaborative team help make this research possible," Singh said. "While more work needs to be done, the eye doctors I have spoken to here at Mizzou are very excited about this research, so I am proud and hopeful for the future."

The findings were published in Investigative Ophthalmology and Visual Science under the title "Metabolomic profiling of aqueous humor from glaucoma patients identifies metabolites with anti-inflammatory and neuroprotective potential in mice."
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Scientists shocked to find E. coli spreads as fast as the swine flu | ScienceDaily

For the first time, researchers from the Wellcome Sanger Institute, the University of Oslo, the University of Helsinki, Aalto University in Finland, and their collaborators have been able to estimate how efficiently one person can pass gut bacteria to others. This kind of calculation, which measures transmission rates, has previously been possible mainly for viruses.

Tracking Dangerous Strains Across Populations

The study, published today (November 4) in Nature Communications, examined three key E. coli strains circulating in the UK and Norway. Two of these strains are resistant to several common classes of antibiotics. They are also the most frequent causes of urinary tract and bloodstream infections in both countries. The researchers suggest that better monitoring of these strains could guide public health responses and help prevent outbreaks of infections that are difficult to treat.

In the long term, gaining insight into the genetic factors that help E. coli spread could lead to more targeted therapies and reduce reliance on broad-spectrum antibiotics. The approach developed in this study could also be adapted to investigate other bacterial pathogens and improve strategies for managing invasive infections.

E. coli is one of the leading causes of infections around the world.1 While most strains are harmless and normally inhabit the gut, the bacteria can enter the body through direct contact such as kissing or indirect means like shared surfaces, food, or living spaces. When E. coli moves into areas such as the urinary tract, it can cause serious illness, including sepsis, especially in people with weakened immune systems.

Antibiotic resistance has made these infections even more concerning. In the UK, more than 40 percent of E. coli bloodstream infections are now resistant to a key antibiotic,2 reflecting a global trend of rising resistance levels.




Applying Viral-Style Transmission Metrics to Bacteria

Scientists often describe how infectious a pathogen is using the basic reproduction number, known as R0. This number estimates how many new cases a single infected person might cause. It is typically applied to viruses and helps predict whether an outbreak will expand or decline. Until now, researchers have been unable to assign an R0 value to bacteria that normally colonize the gut, since they often live in the body without triggering illness.

To overcome this, the team combined data from the UK Baby Biome Study with genomic information from E. coli bloodstream infection surveillance programs in the UK and Norway, previously compiled by the Wellcome Sanger Institute.

Using a software platform called ELFI3 (Engine for Likelihood-Free Inference), the researchers built a new model capable of estimating R0 for the three major E. coli strains studied.

Their results showed that one particular strain, known as ST131-A, can spread between people as rapidly as some viruses that have caused global outbreaks, including the swine flu (H1N1). This is particularly striking because E. coli is not spread through airborne droplets like flu viruses are.

The two other strains studied, ST131-C1 and ST131-C2, are resistant to multiple antibiotic classes but spread much more slowly among healthy individuals. However, in hospitals and other healthcare environments, where patients are more vulnerable and contact is frequent, these resistant strains could move through populations much faster.




Understanding R0 for Bacteria

Assigning an R0 value to bacteria opens the door to a clearer understanding of how bacterial infections spread. It also helps identify which strains pose the greatest threat and could inform public health strategies to better protect people with compromised immune systems.

Fanni Ojala, M.Sc., co-first author at Aalto University in Finland, explained: "By having a large amount of systematically collected data, it was possible to build a simulation model to predict R0 for E. coli. To our knowledge, this was not just a first for E. coli, but a first for any bacteria that live in our gut microbiome. Now that we have this model, it could be possible to apply it to other bacterial strains in the future, allowing us to understand, track, and hopefully prevent the spread of antibiotic-resistant infections."

Dr. Trevor Lawley, Group Leader at the Wellcome Sanger Institute and co-lead of the UK Baby Biome Study, who was not involved in this research, noted: "E. coli is one of the first bacteria that can be found in a baby's gut, and in order to understand how our bacteria shape our health, we need to know where we start -- which is why the UK Baby Biome study is so important. It is great to see that our UK Baby Biome study data are being used by others to uncover new insights and methods that will hopefully benefit us all."

A New Lens on Bacterial Genetics

Professor Jukka Corander, senior author at the Wellcome Sanger Institute and the University of Oslo, added: "Having the R0 for E. coli allows us to see the spread of bacteria through the population in much clearer detail, and compare this to other infections. Now that we can see how rapidly some of these bacterial strains spread, it is necessary to understand their genetic drivers. Understanding the genetics of specific strains could lead to new ways to diagnose and treat these in healthcare settings, which is especially important for bacteria that are already resistant to multiple types of antibiotics."

The success of this study relied on extensive genomic data from the UK and Norway, all sequenced at the Wellcome Sanger Institute. This large-scale data made it possible to identify transmission patterns in detail. The datasets originated from earlier studies published in The Lancet Microbe,4,5 which laid the foundation for the modeling breakthrough achieved in this new research.

Notes
    	Antimicrobial Resistance Collaborators. (2022) 'Global burden of bacterial antimicrobial resistance in 2019: a systematic analysis.' The Lancet. DOI: 1016/S0140-6736(21)02724-0
    	UK Health Security Agency. New data shows 148 severe antibiotic-resistant infections a day in 2021. Available at: https://www.gov.uk/government/news/new-data-shows-148-severe-antibiotic-resistant-infections-a-day-in-2021#:~:text=Over%20two-fifths%20of%20E,as%20cefiderocol%20to%20identify%20resistance
    	ELFI can be found: https://www.elfi.ai/
    	R. A. Gladstone, et al. (2021) ' Emergence and dissemination of antimicrobial resistance in Escherichia coli causing bloodstream infections in Norway in 2002-17: a nationwide, longitudinal, microbial population genomic study' Lancet Microbe. DOI: 10.1016/S2666-5247(21)00031-8.
    	A. K. Pontinen, et al. (2024) 'Modulation of multidrug-resistant clone success in Escherichia coli populations: a longitudinal, multi-country, genomic and antibiotic usage cohort study' Lancet Microbe. DOI: 10.1016/S2666-5247(23)00292-6.
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This new drug candidate might finally outsmart tuberculosis | ScienceDaily
Scientists have created a promising new compound that could mark a major step forward in the global effort to control tuberculosis, the world's deadliest infectious disease.


						
A new study in Nature highlights the potential of this compound, called CMX410, which targets a key enzyme in Mycobacterium tuberculosis, the bacterium that causes tuberculosis. The compound has shown success even against drug-resistant strains, a growing global problem that makes treatment more difficult and less effective.

The research was led by James Sacchettini, Ph.D., the Rodger J. Wolfe-Welch Foundation Chair in Science and professor at Texas A&M University, along with Case McNamara, Ph.D., senior director of infectious disease at the Calibr-Skaggs Institute for Innovative Medicines, a division of Scripps Research that develops next-generation therapies.

This discovery emerged from collaborations within the TB Drug Accelerator program, a Gates Foundation-funded initiative that brings together researchers to advance the most promising tuberculosis treatments.

"A lot of people think of tuberculosis as a disease of the past," Sacchettini said. "But in reality, it remains a major public health issue requiring significant attention, collaboration and innovation to overcome."

A new approach to an old enemy

The newly identified compound from AgriLife Research and Calibr-Skaggs works by shutting down a vital enzyme, polyketide synthase 13 (Pks13), which the bacterium needs to build its protective cell wall. Without this structure, M. tuberculosis cannot survive or infect the body.




Scientists have long known that Pks13 is an important target for TB drugs, but developing a safe and effective inhibitor has proven difficult. CMX410 succeeds where earlier attempts fell short. Its design makes it extremely specific to its target, resulting in fewer unwanted effects. The compound forms an irreversible bond with a critical site on Pks13, which prevents resistance from developing and keeps the drug focused on its intended target.

To achieve this, researchers used a technique known as click chemistry -- a method that links molecules together like puzzle pieces. The approach was pioneered by co-author Barry Sharpless, Ph.D., W.M. Keck Professor of Chemistry at Scripps Research and a two-time Nobel Laureate. His work has opened the door to vast libraries of chemical compounds that can be rapidly tested and refined.

"This technique represents a new tool for drug design," said McNamara. "We expect to see its uses expand in the coming years to help address public health concerns with a critical need, including tuberculosis."

Promising early results

The team began by screening a collection of compounds from the Sharpless lab to find those capable of slowing M. tuberculosis growth. After months of optimization, led by co-first authors Baiyuan Yang, Ph.D., and Paridhi Sukheja, Ph.D., CMX410 emerged as the most effective and balanced candidate.

Yang's team tested more than 300 variations to fine-tune the compound's power, safety, and selectivity. The final version was tested against 66 different TB strains, including multidrug-resistant samples taken from patients, and proved effective in nearly all cases.




"Identifying this novel target was an exciting moment," said Sukheja, who led many early studies showing CMX410 could target a previously unexplored gene. "It opened up a completely new path forward, especially against strains that have learned to evade existing treatments."

The researchers also found that CMX410 can be used safely alongside existing TB drugs, a crucial advantage since treatment typically involves multiple medications taken for several months. In animal testing, no negative side effects were observed even at the highest doses. Because of its precision, the compound is unlikely to disturb healthy bacteria or cause gut imbalance -- an issue often linked to traditional antibiotics.

Moving closer to better therapies

The addition of a specialized chemical group that allows CMX410 to permanently attach to its target makes it one of the most selective compounds of its kind. Although more studies are needed before it can be tested in humans, early findings suggest strong potential for future TB treatment.

"These early results are very encouraging," said Inna Krieger, Ph.D., senior research scientist in Sacchettini's lab and co-first author of the paper. "Cell wall-targeting antibiotics have long been a cornerstone of tuberculosis treatment. However, after decades of widespread use, their effectiveness is waning due to the rise of drug-resistant strains.

"We are working to discover new drugs that disrupt essential biological processes and identify optimal combinations with existing drugs to enable shorter, safer and more effective treatment regimens. Through these efforts, we hope to help move the world closer to a future free from tuberculosis."
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Breakthrough brain discovery reveals a natural way to relieve pain | ScienceDaily
    	Scientists have discovered that the human brain has its own built-in pain map, activating different regions when easing pain in the face, arms, or legs.
    	Placebo pain relief only works in the exact area where the brain expects it to happen.
    	Understanding this system could lead to safer, more precise treatments that target pain exactly where it occurs.

Mapping the Brain's Hidden System for Pain

Researchers at the University of Sydney have revealed a brainstem network that manages pain differently depending on where it occurs in the body. Using placebo pain relief, they discovered a map-like system that fine-tunes pain control for specific regions, such as the face, arms, or legs. The findings could lead to safer and more precise pain therapies that avoid the risks of opioid-based treatments.

The brainstem functions as the main communication pathway between the brain and spinal cord, directing signals that control thought, sensation, and survival responses. It also produces most of the brain's vital neurochemicals, making it a central hub for regulating both physical and emotional states.

Published in Science, the study used 7-Tesla functional magnetic resonance imaging (fMRI) (one of the most advanced brain scanners available, with only two in Australia) to identify how two major regions of the brainstem coordinate pain relief through placebo responses.

Dr. Lewis Crawford, lead author and research fellow at the School of Medical Sciences and the Brain and Mind Centre, explained, "This is the first time we've seen such a precise and detailed pain map in the human brainstem, showing us that it tailors pain relief to the specific part of the body that's experiencing it."

This breakthrough builds on decades of research led by co-author Professor Kevin Keay, Deputy Head of the School of Medical Sciences, who has long studied the brain's role in pain regulation.




How the Placebo Effect Reveals the Brain's Pain Control

To explore how the brain organizes pain relief, researchers tested 93 healthy volunteers by applying heat to different parts of their bodies. A placebo cream was used on some areas, but scientists secretly lowered the temperature to convince participants that the cream was reducing pain.

Each participant's heat level was personalized to reach a moderate level of discomfort, based on a scale from 0 (no pain) to 100 (worst pain imaginable), typically between 40 and 50 degrees Celsius.

When the same heat stimulus was later reapplied, participants continued to feel less pain in the areas where the placebo cream had been used, even though the temperature was no longer reduced. About 61 percent reported this effect, a strong indication of genuine placebo-driven pain relief.

Dr. Crawford noted, "We found that upper parts of the brainstem were more active when relieving facial pain, while lower regions were engaged for arm or leg pain."

Pinpointing the Brain's Pain-Relief Centers

Two major brainstem regions, the periaqueductal grey (PAG) and the rostral ventromedial medulla (RVM), were identified as central to this system. Each showed distinct patterns of activity depending on where the pain occurred. Upper sections of the PAG and RVM responded to facial pain, while lower sections activated for pain in the limbs.




According to Dr. Crawford, "The brain's natural pain relief system is more nuanced than we thought. Essentially, it has a built-in system to control pain in specific areas. It's not just turning pain off everywhere; but working in a highly coordinated, anatomically precise system."

A Blueprint for Targeted Pain Therapies

Understanding which brainstem areas are linked to different parts of the body may open new avenues for developing non-invasive therapies that reduce pain without widespread side effects.

"We now have a blueprint for how the brain controls pain in a spatially organized way," said Professor Luke Henderson, senior author and Professor in the School of Medical Sciences and the Brain and Mind Centre. "This could help us design more effective and personalized treatments, especially for people with chronic pain in a specific area of their body."

The study also challenges long-held assumptions about how placebo pain relief works. Instead of relying on the brain's opioid system, experts say a different part of the brainstem -- the lateral PAG -- is not only responsible but works without using opioids and could instead be linked to cannabinoid activity.

"Opioid-based pain relief typically activates central areas of the brain and can affect the whole body, whereas the cannabinoid circuit that we identified appears to operate in more targeted regions of the brainstem," said Dr. Crawford. "This supports the idea that cannabinoids may play a role in localized, non-opioid pain control."

"Knowing exactly where pain relief is happening in the brain means we can target that area or assess whether a drug is working in the right place," said Dr. Crawford. "This could lead to more precise treatments for chronic pain that don't rely on opioids and work exactly where the brain expects pain relief to occur -- a huge step forward for pain management."
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Walking may be the brain's best defense against Alzheimer's | ScienceDaily
Adding even a modest number of steps to your daily routine may help delay the advancement of Alzheimer's disease, especially among those most vulnerable to it, according to new research. In a study published in Nature Medicine, scientists from Mass General Brigham found that greater physical activity was linked to slower cognitive decline in older adults who had higher levels of amyloid-beta, a protein strongly tied to Alzheimer's.


						
On average, people who walked between 3,000 and 5,000 steps a day experienced about three years of delay in cognitive decline. Those who walked 5,000 to 7,500 steps per day saw that delay extend to around seven years. In contrast, participants who were largely inactive showed faster accumulation of tau proteins in the brain, which is associated with Alzheimer's progression, and more rapid declines in thinking skills and daily functioning.

"This sheds light on why some people who appear to be on an Alzheimer's disease trajectory don't decline as quickly as others," said senior author Jasmeer Chhatwal, MD, PhD, of the Mass General Brigham Department of Neurology. "Lifestyle factors appear to impact the earliest stages of Alzheimer's disease, suggesting that lifestyle changes may slow the emergence of cognitive symptoms if we act early."

Long-Term Study on Activity and Brain Changes

Researchers examined 296 individuals aged 50 to 90 who showed no cognitive impairment at the start of the Harvard Aging Brain Study. Participants wore waistband pedometers to track physical activity and underwent PET scans to measure amyloid-beta plaques and tau tangles in the brain. They completed yearly cognitive assessments over a period ranging from two to 14 years (average = 9.3 years), and a subset received additional brain scans to monitor changes in tau over time.

The results showed that participants with elevated amyloid-beta who took more daily steps experienced slower cognitive decline and a slower buildup of tau proteins. Statistical modeling indicated that the primary benefit of physical activity came from its association with slower tau accumulation. Among participants with low amyloid-beta levels, there was little evidence of either cognitive decline or tau buildup, and no significant link to activity levels.

Building Cognitive Resilience Through Movement

"We are thrilled that data from the Harvard Aging Brain Study has helped the field better understand the importance of physical activity for maintaining brain health," said co-author Reisa Sperling, MD, a neurologist at Mass General Brigham and co-principal investigator of the Harvard Aging Brain Study. "These findings show us that it's possible to build cognitive resilience and resistance to tau pathology in the setting of preclinical Alzheimer's disease. This is particularly encouraging for our quest to ultimately prevent Alzheimer's disease dementia, as well as to decrease dementia due to multiple contributing factors."




The team plans to further explore which types of physical activity are most beneficial, including how intensity and long-term exercise patterns might influence brain health. They also aim to uncover the biological mechanisms that connect physical activity, tau buildup, and cognitive function. The researchers believe these insights could inform future clinical trials that test whether exercise-based interventions can slow cognitive decline in older adults, particularly those at elevated risk for Alzheimer's.

Empowering People to Take Action

"We want to empower people to protect their brain and cognitive health by keeping physically active," said first-author Wai-Ying Wendy Yau, MD, a cognitive neurologist at Mass General Brigham. "Every step counts -- and even small increases in daily activities can build over time to create sustained changes in habit and health."

Authorship: In addition to Yau, Chhatwal and Sperling, Mass General Brigham authors include Dylan R. Kirn, Michael J. Properzi, Aaron P. Schultz, Zahra Shirzadi, Kailee Palmgren, Paola Matos, Courtney Maa, Stephanie A. Schultz, Rachel F. Buckley, Dorene M. Rentz, and Keith A. Johnson. Additional authors include Jennifer S. Rabin and Jeremy J. Pruzin.

Disclosures: The authors have no competing interests relevant to the current study. Potential conflicts of interest outside of the submitted work are listed in Nature Medicine.

Funding: This work was supported by the National Institutes of Health (K23 AG084868, K01 AG084816, P01 AG036694, K24 AG035007, R01 AG062667, R01 AG071865, P41EB015896, S10RR021110, S10RR023401, S10RR023043), the Doris Duke Charitable Foundation Clinical Scientist Development Award, and the Massachusetts Life Sciences Center.
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Sunflowers may be the future of "vegan meat" | ScienceDaily
Researchers at the Institute of Food Technology (ITAL) and the University of Campinas (UNICAMP) in Sao Paulo, Brazil, working with colleagues from the Fraunhofer IVV Institute in Germany, have developed a new type of food made from sunflower flour that can serve as a substitute for meat.


						
The process begins by extracting oil from sunflower seeds. To make the resulting flour safe and digestible for humans, the outer husks and certain phenolic compounds must first be removed. These elements normally give the flour a darker color and make it harder for the body to absorb nutrients effectively.

Creating and Testing the Sunflower-Based Burgers

Researchers prepared two variations of the meat substitute. One was made from flour derived from roasted sunflower grains, while the other used textured sunflower protein. Both formulations were enhanced with tomato powder, spices, and a blend of sunflower, olive, and linseed oils to improve flavor and nutritional value.

The team shaped the mixtures into small burger patties and baked them. They then conducted sensory and physicochemical tests to evaluate the products' texture, flavor, and composition. Results revealed that the version made from textured sunflower protein had better consistency and higher levels of protein, along with healthy fats such as monounsaturated fatty acids. It also contained impressive mineral levels, providing 49% of the recommended daily intake of iron, 68% of zinc, 95% of magnesium, and 89% of manganese.

Sustainable, Non-GMO Protein Potential

The study, supported by FAPESP, focused on sunflower meal because sunflower oil is already widely used in Europe, and sunflower cultivation is steadily increasing in Brazil. Another advantage is that the plant is not genetically modified, making it an appealing ingredient for consumers seeking non-GMO options.




Sunflower flour also offers a valuable source of plant-based protein, aligning with the growing global demand for sustainable and environmentally friendly food choices.

Mild Flavor and Strong Nutritional Profile

Maria Teresa Bertoldo Pacheco, a researcher at ITAL's Center for Food Science and Quality and lead author of the paper published in Food Research International, explained that removing the husks and phenolic compounds gives the flour a neutral flavor and aroma. "It should also be noted that, after removing the husks and phenolic compounds, the flour has a very neutral taste and aroma, especially compared to the various vegetable proteins on the market," she said.

Pacheco also highlighted the favorable balance of essential amino acids in the flour, which adds to its nutritional value. From a technological standpoint, she noted that creating a fibrous structure through processes like extrusion is key to achieving a product with a more authentic, meat-like appearance and texture.

Pacheco emphasized that the research contributes valuable insights for maximizing the use of sunflower cultivars while encouraging appreciation for their nutritional benefits. She also praised the collaboration with German researchers, noting that the partnership fostered technical exchanges, knowledge sharing, and opportunities for students and scientists to work together.
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Scientists reverse anxiety by rebalancing the brain | ScienceDaily
A research team at the Institute for Neurosciences (IN), led by Juan Lerma, has uncovered how a distinct group of neurons in the amygdala -- a region of the brain involved in processing emotions -- contributes to anxiety, depression, and changes in social behavior. The discovery, published in iScience, shows that restoring the balance of neuronal excitability within a precise part of the amygdala can reverse these behavioral changes in mice.


						
Restoring Brain Balance to Reverse Anxiety

"We already knew the amygdala was involved in anxiety and fear, but now we've identified a specific population of neurons whose imbalanced activity alone is sufficient to trigger pathological behaviors," explains Lerma. His team used a genetically modified mouse model that overexpresses the Grik4 gene, which increases the production of GluK4-type glutamate receptors and heightens neuronal excitability. These mice, developed by the same laboratory in 2015, displayed anxiety and social withdrawal similar to symptoms seen in people with conditions such as autism or schizophrenia.

The researchers were able to normalize Grik4 expression specifically in neurons located in the basolateral amygdala. This adjustment reestablished normal communication with a group of inhibitory neurons in the centrolateral amygdala known as "regular firing neurons." "That simple adjustment was enough to reverse anxiety-related and social deficit behaviors, which is remarkable," says Alvaro Garcia, the study's first author.

The team assessed the animals using electrophysiological recordings and behavioral tests designed to measure anxiety, depression, and social interaction. These tests evaluate traits such as the preference for open or enclosed spaces and interest in unfamiliar mice. Using genetic engineering tools and modified viruses, the scientists precisely corrected the dysfunction in the basolateral amygdala and tracked changes in both neuronal activity and overall behavior.

Widespread Effects Beyond Genetic Models

The researchers then applied the same approach to normal (wild-type) mice that naturally showed higher anxiety levels. The treatment also reduced their anxiety. "This validates our findings and gives us confidence that the mechanism we identified is not exclusive to a specific genetic model, but may represent a general principle for how these emotions are regulated in the brain," Lerma notes.

Some cognitive deficits, such as problems with object recognition memory, were not corrected, suggesting that other regions like the hippocampus may also play a role in these disorders. Even so, the results open promising new avenues for therapy. "Targeting these specific neural circuits could become an effective and more localized strategy to treat affective disorders," Lerma concludes.

This research was supported by the Spanish State Research Agency (AEI) -- Spanish Ministry of Science, Innovation and Universities, the Severo Ochoa Excellence Program for Research Centers at the Institute for Neurosciences CSIC-UMH, the European Regional Development Fund (ERDF), and the Generalitat Valenciana through the PROMETEO and CIPROM programs.
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MIT scientists discover how the brain spins back into focus | ScienceDaily
As easily as the mind can drift off course, it also has the remarkable ability to refocus. Researchers at MIT's Picower Institute for Learning and Memory have uncovered how that process may work. In a new animal study, they found that synchronized neural activity, appearing as a rotating wave across the brain, helps guide thought back to the task at hand.


						
"The rotating waves act like herders that steer the cortex back to the correct computational path," said study senior author Earl K. Miller, Picower Professor in The Picower Institute and MIT's Department of Brain and Cognitive Sciences.

Tamal Batabyal, a postdoctoral researcher at the Picower Institute, led the work, which was published Nov. 3 in the Journal of Cognitive Neuroscience.

Mathematical 'rotations'...

In the experiments, animals performed a visual working memory task while occasionally encountering one of two types of distractions. As expected, these distractions disrupted performance -- sometimes leading to errors or slower reaction times when the animals needed to respond. During the task, the scientists monitored the electrical signals from hundreds of neurons in the prefrontal cortex, the brain region involved in decision-making and complex thought.

To understand how this neural activity changed over time and across different conditions (with and without distraction, and during accurate or inaccurate performances), the team used a mathematical method called subspace coding. This technique visualizes how groups of neurons coordinate their activity, revealing patterns of organization.

"Like starlings murmuring in the sky," Miller said.




After each distraction, the researchers saw a rotating pattern within the subspace, as if those "starlings" were circling back into formation after being scattered. According to Miller, this circular motion represented the brain's recovery of its coordinated state following the interruption.

The degree of rotation even predicted task performance. When the distraction did not cause a mistake, the neural activity formed a complete circle, signaling full recovery. But when the distraction disrupted performance, the circle remained incomplete (by an average of 30 degrees), and the rotations moved more slowly. That slower pace likely reflected the brain's inability to fully regain focus.

Another observation was that recovery improved when more time elapsed between the distraction and the required response. The data showed that the brain needed that interval to complete its rotation in mathematical space and restore both neural and behavioral focus.

Subspace coding revealed that neurons operate in a highly coordinated, rotational pattern that helps preserve attention. Interestingly, these rotations appeared only when distractions occurred (regardless of the type of distraction) and did not arise on their own.

...reflect physical rotations in the brain

Subspace coding is just an abstract mathematical representation of neural activity over time. But when the researchers looked at the direct physical measurements of neural activity, they found that it actually reflected a real, traveling wave rotating across the cortex. Multiple measurements showed that neural spiking activity had a spatial order with continuously changing angles, consistent with a wave of activity rotating across the cortical electrode. In fact, the actual wave rotated with the same speed as the mathematically represented one in subspace coding.

"There is no reason in principle why a rotation in this mathematical subspace should correspond directly to a rotation on the surface of the cortex," Miller said. "But it does. That suggests to me that the brain is using these traveling waves to actually do computation, analog computation. Analog computation is way more energy efficient than digital and biology favors energy efficient solutions. It's a different, and more natural, way to think about neural computation."

In addition to Miller and Batabyal, the paper's other authors are Scott Brincat, Jacob Donoghue, Mikael Lundqvist and Meredith Mahnke.

Funding for the study came from the Office of Naval Research, The Simons Center for the Social Brain, the Freedom Together Foundation and The Picower Institute for Learning and Memory.
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Think melatonin is safe? New research reveals a hidden heart risk | ScienceDaily
    	A large review of health data from more than 130,000 adults with insomnia found that people who took melatonin for a year or longer were more likely to develop heart failure, be hospitalized for the condition, or die from any cause compared to those who didn't take the supplement.
    	While the study cannot prove that melatonin directly causes these outcomes, the strong association raises important safety questions about long-term use of this popular sleep aid. Researchers emphasize that more studies are needed to fully understand melatonin's impact on heart health and ensure it can be used safely.

Long-Term Melatonin Use Linked to Higher Heart Failure Risk

People who regularly take melatonin to improve sleep may face serious health risks. A preliminary study presented at the American Heart Association's Scientific Sessions 2025 found that adults with chronic insomnia who used melatonin for a year or longer were more likely to develop heart failure, be hospitalized for heart failure, and die from any cause than those who did not take the supplement. The findings will be discussed at the AHA's annual meeting, taking place Nov. 7-10 in New Orleans, a leading international event for cardiovascular science and clinical research updates.

Melatonin is a hormone produced by the pineal gland that regulates the body's sleep-wake cycle. Its levels naturally rise in the dark and drop during daylight hours. Synthetic melatonin, which is chemically identical to the natural hormone, is widely used to treat insomnia (difficulty falling and/or staying asleep) and jet lag. In many countries, including the U.S., melatonin supplements can be purchased over the counter. However, because they are not regulated in the U.S., products can differ widely in purity and dosage.

How the Study Was Conducted

Researchers divided participants into two groups based on their medical records. Those who had taken melatonin for at least one year were classified in the "melatonin group," while individuals with no record of melatonin use were placed in the "non-melatonin group."

"Melatonin supplements may not be as harmless as commonly assumed. If our study is confirmed, this could affect how doctors counsel patients about sleep aids," said Ekenedilichukwu Nnadi, M.D., lead author of the study and chief resident in internal medicine at SUNY Downstate/Kings County Primary Care in Brooklyn, New York.




Investigating Heart Failure and Sleep Aid Safety

Although melatonin is marketed as a safe and natural sleep remedy, little evidence exists on its long-term cardiovascular effects. The research team wanted to know whether long-term use could influence heart failure risk in people with chronic insomnia. According to the American Heart Association's 2025 Heart Disease and Stroke Statistics, heart failure occurs when the heart cannot pump enough oxygen-rich blood to sustain the body's organs. The condition affects about 6.7 million U.S. adults.

To explore this question, scientists used data from the TriNetX Global Research Network, an international database of de-identified medical records. They reviewed five years of data on adults diagnosed with chronic insomnia who had documented melatonin use for more than a year. Each was matched with another person who also had insomnia but had never used melatonin. Individuals with a previous diagnosis of heart failure or who had been prescribed other sleep medications were excluded.

The main analysis found:
    	Among adults with insomnia, those whose electronic health records indicated long-term melatonin use (12 months or more) had about a 90% higher chance of incident heart failure over 5 years compared with matched non-users (4.6% vs. 2.7%, respectively).
    	There was a similar result (82% higher) when researchers analyzed people who had at least 2 melatonin prescriptions filled at least 90 days apart. (Melatonin is only available by prescription in the United Kingdom.)

A secondary analysis found:
    	Participants taking melatonin were nearly 3.5 times as likely to be hospitalized for heart failure when compared to those not taking melatonin (19.0% vs. 6.6%, respectively).
    	Participants in the melatonin group were nearly twice as likely to die from any cause than those in the non-melatonin group (7.8% vs. 4.3%, respectively) over the 5-year period.

"Melatonin supplements are widely thought of as a safe and 'natural' option to support better sleep, so it was striking to see such consistent and significant increases in serious health outcomes, even after balancing for many other risk factors," Nnadi said.




Expert Reactions and Caution From Sleep Researchers

"I'm surprised that physicians would prescribe melatonin for insomnia and have patients use it for more than 365 days, since melatonin, at least in the U.S., is not indicated for the treatment of insomnia. In the U.S., melatonin can be taken as an over-the-counter supplement and people should be aware that it should not be taken chronically without a proper indication," said Marie-Pierre St-Onge, Ph.D., C.C.S.H., FAHA, chair of the writing group for the American Heart Association's 2025 scientific statement, Multidimensional Sleep Health: Definitions and Implications for Cardiometabolic Health. St-Onge, who was not involved in this study, is a professor of nutritional medicine in the division of general medicine and director of the Center of Excellence for Sleep & Circadian Research in the department of medicine at Columbia University Irving Medical Center in New York City.

The study has several limitations. First, the database includes countries that require a prescription for melatonin (such as the United Kingdom) and countries that don't (such as the United States), and patient locations were not part of the de-identified data available to the researchers. Since melatonin use in the study was based only on those identified from medication entries in the electronic health record, everyone taking it as an over-the-counter supplement in the U.S. or other countries that don't require a prescription would have been in the non-melatonin group; therefore, the analyses may not accurately reflect this. Hospitalization figures were also higher than those for initial diagnosis of heart failure because a range of related diagnostic codes may be entered for the hospitalization, and they may not always include the code for a new diagnosis of heart failure. The researchers also lacked information on the severity of insomnia and the presence of other psychiatric disorders.

"Worse insomnia, depression/anxiety or the use of other sleep-enhancing medicines might be linked to both melatonin use and heart risk," Nnadi said. "Also, while the association we found raises safety concerns about the widely used supplement, our study cannot prove a direct cause-and-effect relationship. This means more research is needed to test melatonin's safety for the heart."

Study details, background and design:
    	The study included 130,828 adults (average age of 55.7 years; 61.4% women) diagnosed with insomnia.
    	The study data was from TriNetX, established in 2013, a growing global network of real-world, de-identified patient data available for research.
    	65,414 participants had been prescribed melatonin at least once and reported taking it for at least a year.
    	A second group of people were examined for comparison (control group) -- those who had never been prescribed melatonin and were matched to the group taking melatonin on 40 factors including demographic information, health conditions and medications.
    	Participants were excluded if they had already been diagnosed with heart failure or had been prescribed other types of sleeping pills such as benzodiazepines.
    	The melatonin and control groups were matched for age, sex, race/ethnicity, heart and nervous system diseases, medications for heart and nervous system diseases, blood pressure and body mass index. Researchers looked at electronic medical records from the five years after the matching date.
    	For the main findings, records were searched for codes related to an initial diagnosis of heart failure. Secondary findings included codes for hospitalization related to heart failure or death.
    	Following the initial analyses, researchers validated the credibility of their findings by conducting a sensitivity analysis. This involved slightly changing the criteria: they required participants in the melatonin group to have filled at least two melatonin prescriptions that were at least 90 days apart. This adjustment aimed to determine whether the extended duration of confirmed melatonin prescriptions influenced the outcomes.

Note: The study featured in this article is a research abstract. Abstracts presented at American Heart Association's scientific meetings are not peer-reviewed, and the findings are considered preliminary until published as full manuscripts in a peer-reviewed scientific journal.
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Your eyes could reveal how fast you're aging, scientists say | ScienceDaily
The network of tiny blood vessels within the eyes may offer powerful clues about a person's risk of heart disease and how quickly their body is aging, according to new research from McMaster University and the Population Health Research Institute (PHRI), a joint institute of Hamilton Health Sciences and McMaster.


						
Published in Science Advances on October 24, 2025, the study suggests that simple retinal scans could eventually serve as a non-invasive tool to evaluate both cardiovascular health and biological aging. Such scans may one day help doctors detect problems early and guide preventive care before symptoms appear.

Linking the Eyes, Genes, and Blood

"By connecting retinal scans, genetics, and blood biomarkers, we have uncovered molecular pathways that help explain how aging affects the vascular system," says Marie Pigeyre, senior author of the study and an associate professor in McMaster's Department of Medicine.

According to Pigeyre, the eye provides an accessible and unique view into the body's circulatory system. "Changes in the retinal blood vessels often mirror changes occurring throughout the body's small vessels," she explains.

To explore these relationships, the researchers analyzed retinal images, genetic profiles, and blood samples from more than 74,000 participants drawn from four large-scale studies: the Canadian Longitudinal Study on Aging (CLSA), the Genetics of Diabetes Audit and Research Tayside Study (GoDARTS), the UK Biobank (UKBB), and the PHRI Prospective Urban Rural Epidemiological (PURE) study.

Their analysis revealed that individuals with simpler and less branched retinal vessels tended to have a higher likelihood of cardiovascular disease. These same individuals also showed biological signs of accelerated aging, including increased inflammation and a reduced lifespan.




Today, evaluating conditions related to aging such as heart disease, stroke, and dementia usually requires multiple, complex tests. Researchers hope that retinal imaging could one day simplify this process, providing a fast and accessible measure of both aging and cardiovascular risk. However, they note that for now, such scans are just one part of a broader clinical picture that still requires comprehensive testing.

Discovering Molecular Clues Behind Aging

A deeper look at blood biomarkers and genetic data revealed more than simple associations -- it pointed to biological mechanisms that may drive these changes. Researchers identified several key proteins linked to inflammation and vascular aging, suggesting new avenues for drug development.

Among the most notable proteins were MMP12 and IgG-Fc receptor IIb, both associated with age-related damage in blood vessels. According to Pigeyre, these molecules could represent promising therapeutic targets.

"Our findings point to potential drug targets for slowing vascular aging, reducing the burden of cardiovascular diseases, and ultimately improving lifespan," Pigeyre says.

The study drew on blood protein biomarker data from the PHRI-led Prospective Urban and Rural Epidemiological study, an international research initiative.

Funding for the project came from the Canadian Institutes of Health Research, the E.J. Moran Campbell Internal Career Research Award from McMaster University, and the Early Career Research Award from Hamilton Health Sciences (HHS). Retinal image analyses conducted through the CLSA were additionally supported by an HHS New Investigator Fund.
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Scientists find mind trick that unlocks lost memories | ScienceDaily
A new study suggests that briefly changing the way people see their own bodies can make it easier to recall autobiographical memories, including some from early childhood.


						
Published in Scientific Reports, part of the Nature journal group, the research is the first to show that adults can access early memories more effectively after temporarily viewing themselves with a childlike version of their own face.

How the "Enfacement Illusion" Reconnects Mind and Body

Neuroscientists at Anglia Ruskin University (ARU) in Cambridge led the study, which involved 50 adult volunteers. The experiment used what is known as an "enfacement illusion," a technique that helps people feel as though another face they see on a screen is actually their own reflection.

Each participant watched a live video of their own face that was digitally modified with an image filter to resemble how they might have looked as a child. As participants moved their heads, the on-screen image mirrored their movements, creating the sensation that the childlike face was truly theirs. A control group experienced the same setup but viewed their unaltered adult faces.

After completing the illusion, participants were asked to take part in an autobiographical memory interview designed to prompt recollections from both their early life and the previous year.

A Clear Boost in Childhood Memory Recall

Researchers measured how much detail participants included when describing their episodic autobiographical memories. These are the kinds of memories that allow a person to mentally relive past experiences and "travel back in time" within their own mind.




The findings revealed that people who saw the younger version of themselves remembered significantly more detailed events from childhood than those who saw their regular adult face. The results provide the first evidence that subtle changes in bodily self-perception can influence how deeply we access distant memories.

Unlocking the Brain-Body Connection in Memory

According to the researchers, this discovery sheds new light on how our perception of the body interacts with memory. It could eventually lead to new methods for accessing forgotten or hard-to-reach memories, including those from the period known as "childhood amnesia," which typically covers the first few years of life.

Lead author Dr. Utkarsh Gupta, who conducted the study during his PhD at Anglia Ruskin University and now serves as a Cognitive Neuroscience Research Fellow at the University of North Dakota, explained: "All the events that we remember are not just experiences of the external world, but are also experiences of our body, which is always present.

"We discovered that temporary changes to the bodily self, specifically, embodying a childlike version of one's own face, can significantly enhance access to childhood memories. This might be because the brain encodes bodily information as part of the details of an event. Reintroducing similar bodily cues may help us retrieve those memories, even decades later."

Reimagining the Self to Revisit the Past

Senior author Professor Jane Aspell, head of the Self & Body Lab at Anglia Ruskin University, added: "When our childhood memories were formed, we had a different body. So we wondered: if we could help people experience aspects of that body again, could we help them recall their memories from that time?




"Our findings suggest that the bodily self and autobiographical memory are linked, as temporary changes to bodily experience can facilitate access to remote autobiographical memories.

"These results are really exciting and suggest that further, more sophisticated body illusions could be used to unlock memories from different stages of our lives -- perhaps even from early infancy. In the future it may even be possible to adapt the illusion to create interventions that might aid memory recall in people with memory impairments."
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A 25-year Crohn's disease mystery finally cracked by AI | ScienceDaily
The human digestive system relies on two main kinds of macrophages, a type of specialized white blood cell, to maintain intestinal health. One group, the inflammatory macrophages, attacks harmful microbes, while the other, the non-inflammatory macrophages, repairs tissue and promotes healing. In Crohn's disease (a chronic form of inflammatory bowel disease, or IBD), this balance breaks down. When the inflammatory type dominates, the result is persistent inflammation that damages the intestinal wall and causes pain and other symptoms.


						
Scientists at the University of California San Diego School of Medicine have created a new method that combines artificial intelligence (AI) with cutting-edge molecular biology tools to uncover what determines whether a macrophage becomes inflammatory or restorative.

Their research also sheds light on a mystery that has puzzled scientists for decades: how a gene known as NOD2 influences this process. Discovered in 2001, NOD2 was the first gene linked to an increased risk of Crohn's disease.

Mapping the Gut's Genetic Blueprint 

Using advanced machine learning, the team examined thousands of macrophage gene expression profiles taken from both healthy colon tissue and tissue affected by IBD. This analysis revealed a genetic signature made up of 53 genes that consistently distinguished between aggressive, inflammatory macrophages and those responsible for repairing tissue.

Among these 53 genes, one encodes a protein called girdin. The researchers discovered that in non-inflammatory macrophages, a particular part of the NOD2 protein attaches to girdin. This interaction helps keep inflammation under control, removes harmful bacteria, and allows tissue to heal. However, the most common Crohn's disease mutation in the NOD2 gene deletes the section where girdin normally binds. Without that connection, the system becomes unbalanced, tipping toward chronic inflammation.

"NOD2 functions as the body's infection surveillance system," said senior author Pradipta Ghosh, M.D., professor of cellular and molecular medicine at UC San Diego School of Medicine. "When bound to girdin, it detects invading pathogens and maintains gut immune balance by swiftly neutralizing them. Without this partnership, the NOD2 surveillance system collapses."

Testing the Discovery in Animal Models 




To confirm their findings, the scientists compared mouse models of Crohn's disease that lacked the girdin protein with those that still had it. The mice missing girdin developed severe gut inflammation and an altered microbiome, and many died from sepsis, a dangerous condition caused by an uncontrolled immune response that inflames the entire body and harms vital organs.

"The gut is a battlefield, and macrophages are the peacekeepers," said co-first author Gajanan D. Katkar, Ph.D., assistant project scientist at UC San Diego School of Medicine. "For the first time, AI has allowed us to clearly define and track the players on two opposing teams."

Toward New Treatments for Crohn's Disease 

By merging AI-based analysis, biochemical research, and animal experiments, the study resolves one of the longest-standing questions in Crohn's disease research. The findings explain how a crucial genetic mutation drives inflammation and could guide the development of new therapies aimed at restoring the lost partnership between girdin and NOD2.

The study was published on October 2 in the Journal of Clinical Investigation.
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Your bedroom glow might be quietly damaging your heart | ScienceDaily
    	Higher exposure to artificial light at night was linked to heightened stress activity in the brain, inflammation in the arteries, and a greater likelihood of heart disease in a small study of adults in Boston.
    	Researchers reported that light pollution at night appeared to influence cardiovascular health, suggesting it is a modifiable environmental factor in communities with elevated nighttime brightness.

Nighttime Light and Heart Health

A preliminary analysis to be presented at the American Heart Association's Scientific Sessions 2025 found that greater artificial light at night correlated with increased brain stress signals, inflamed blood vessels, and higher heart disease risk. The conference will take place Nov. 7-10 in New Orleans and features new developments, research, and practice updates in cardiovascular science.

The investigators described artificial light at night, often called nighttime light pollution, as nearly universal in modern urban settings. This first-of-its-kind work combined brain imaging and satellite measurements to outline a biological pathway that may connect nighttime brightness with cardiovascular risk.

"We know that environmental factors, such as air and noise pollution, can lead to heart disease by affecting our nerves and blood vessels through stress. Light pollution is very common; however, we don't know much about how it affects the heart," said study senior author Shady Abohashem, M.D., M.P.H., head of cardiac PET/CT imaging trials at Massachusetts General Hospital and an instructor at Harvard Medical School in Boston.

All participants had the same combined Positron Emission Tomography/Computed Tomography (PET/CT) scan. This study of 450 adults only included subjects without heart disease and no active cancer. "This is a routine imaging test at my hospital," Abohashem said. "The CT portion provides detailed anatomy, while the PET portion reveals metabolic activity in tissues. Using both imaging techniques together allows for the measurement of brain stress activity and arterial inflammation in a single scan."

Key Results: Higher Light Exposure, Higher Risk
    	People exposed to higher levels of artificial light at night had higher brain stress activity, blood vessel inflammation and a higher risk of major heart events. This information was collected from medical records and evaluated by two cardiologists who were blinded, meaning they were unaware of any information that could influence their decisions.
    	The greater the artificial night light exposure, the higher the risk of heart disease development. Every standard deviation increase in light exposure was associated with about 35% and 22% increased risk of heart disease over five- and 10-year follow-up periods, respectively. These associations remained after accounting for traditional risk factors and other socio-environmental exposures like noise pollution and socioeconomic status.
    	In addition, these heart risks were higher among participants who lived in areas with additional social or environmental stress, such as high traffic noise or lower neighborhood income.
    	Over a 10-year follow-up period, 17% of participants had major heart conditions.

Stress Pathways and Vessel Inflammation




"We found a nearly linear relationship between nighttime light and heart disease: the more night-light exposure, the higher the risk. Even modest increases in night-time light were linked with higher brain and artery stress," Abohashem said. "When the brain perceives stress, it activates signals that can trigger an immune response and inflame the blood vessels. Over time, this process can contribute to hardening of the arteries and increase the risk of heart attack and stroke."

However, to counter the effects of artificial light at night, he suggested that cities could reduce unnecessary outdoor lighting, shield streetlamps or use motion-sensitive lights. On a personal level, "people can limit indoor nighttime light, keeping bedrooms dark and avoiding screens such as TVs and personal electronic devices before bed," he said.

"These findings are novel and add to the evidence suggesting that reducing exposure to excessive artificial light at night is a public health concern," said Julio Fernandez-Mendoza, Ph.D., DBSM, FAHA, who is on the writing committee of Multidimensional Sleep Health: Definitions and Implications for Cardiometabolic Health: A Scientific Statement From the American Heart Association.

Circadian Health: Recent Guidance and Broader Implications

Last week (Oct. 28), the Association issued a scientific statement on the Role of Circadian Health in Cardiometabolic Health and Disease Risk. The new statement also indicates that light pollution is a major factor disrupting body clocks and can suppress melatonin, delay sleep onset and even at low levels has been associated with increased risk of cardiovascular disease.

"We know too much exposure to artificial light at night can harm your health, particularly increasing the risk of heart disease. However, we did not know how this harm happened," Fernandez-Mendoza said. "This study has investigated one of several possible causes, which is how our brains respond to stress. This response seems to play a big role in linking artificial light at night to heart disease." Fernandez-Mendoza, who was not a part of the study, is also a professor of psychiatry, neuroscience and public health sciences and director of behavioral sleep medicine at Pennsylvania State University College of Medicine in Hershey, Pennsylvania.




The study had several strengths, including using state-of-the-art PET/CT imaging to measure brain stress and artery inflammation, combined with satellite light data and long-term follow-up for heart events.

However, the study also has several limitations. Importantly, it is an observational study, an analysis of previously collected information; therefore, it cannot prove a direct cause-and-effect relationship between any of the variables reviewed. Second, the study included participants who received health care at only one hospital system, which means the participant group may not represent a diverse group of people, and the findings cannot be generalized to represent a larger population group.

Study Details
    	Researchers conducted a review of health records for 466 adults, comprising 43% men, with a median age of 55 years. Of the participants, 89.7% were white and 10.3% were non-white. All participants underwent a PET/CT scan at Massachusetts General Hospital in Boston between 2005 and 2008.
    	Exposure data were obtained from the 2016 New World Atlas of Artificial Night Sky Brightness, which integrates upward radiance data from the Visible Infrared Imaging Radiometer Suite Day/Night Band aboard the Suomi National Polar-orbiting Partnership satellite, coupled with radiative transfer modeling to estimate ground-level zenith sky brightness. Artificial brightness is defined as the zenith luminance of the night sky attributable exclusively to human-generated light sources, excluding natural sources such as starlight, airglow and moonlight.
    	The amount of nighttime light at each person's home was measured, as well as stress signals in the brain and signs of artery inflammation on scans.
    	The study participants were scanned between 2005 and 2008 and retrospectively followed up to the end of 2018. During follow-up, 79 participants, or 17%, had major heart problems.

"This research indicates that light pollution is more than just an annoyance; it could also increase the risk of heart disease. We hope clinicians and policymakers will consider nighttime light exposure when developing prevention strategies," Abohashem said. "We want to expand this work in larger, more diverse populations, test interventions that reduce nighttime light, and explore how reducing light exposure might improve heart health."

Note: The study featured in this article is a research abstract. Abstracts presented at American Heart Association's scientific meetings are not peer-reviewed, and the findings are considered preliminary until published as full manuscripts in a peer-reviewed scientific journal.
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A groundbreaking brain map could revolutionize Parkinson's treatment | ScienceDaily
Scientists at Duke-NUS Medical School and partner institutions assembled one of the most complete single-cell maps of the developing human brain. The atlas identifies nearly every cell type, records their genetic signatures, and shows how these cells grow and interact. It also compares leading laboratory methods for producing high-quality neurons, advancing efforts to develop new therapies for Parkinson's disease and other brain disorders.


						
Parkinson's disease is Singapore's second most common neurodegenerative condition, affecting about three in every 1,000 people aged 50 and above. The disorder harms midbrain dopaminergic neurons, which release dopamine to regulate movement and learning. Restoring these neurons could eventually ease symptoms such as tremors and difficulty with mobility.

To clarify how dopaminergic neurons form in laboratory settings, the team created a two-step mapping approach called BrainSTEM (Brain Single-cell Two tiEr Mapping). In collaboration with partners including the University of Sydney, they profiled nearly 680,000 cells from the fetal brain to chart the full cellular landscape.

A second, higher-resolution projection targets the midbrain with added precision and pinpoints dopaminergic neurons. This "comprehensive reference map" now serves as a global standard for evaluating how accurately midbrain models match real human biology.

Dr. Hilary Toh, an MD-PhD candidate from the Neuroscience & Behavioural Disorders program at Duke-NUS Medical School and one of the first authors of the paper, said:

"Our data-driven blueprint helps scientists produce high-yield midbrain dopaminergic neurons that faithfully reflect human biology. Grafts of this quality are pivotal to increasing cell therapy efficacy and minimizing side effects, paving the way to offer alternative therapies to people living with Parkinson's disease."

Published in Science Advances, the study reports that several methods used to grow midbrain cells also generated unwanted cells originating from other brain regions. These findings indicate that both experimental protocols and data analysis pipelines need refining to detect and remove such off-target populations.




Dr. John Ouyang, Principal Research Scientist from Duke-NUS' Centre for Computational Biology and a senior author of the study, said:

"By mapping the brain at single-cell resolution, BrainSTEM gives us the precision to distinguish even subtle off-target cell populations. This rich cellular detail provides a critical foundation for AI-driven models that will transform how we group patients and design targeted therapies for neurodegenerative diseases."

Assistant Professor Alfred Sun from Duke-NUS' Neuroscience & Behavioural Disorders programme, who's also a senior author of the paper, added:

"BrainSTEM marks a significant step forward in brain modelling. By delivering a rigorous, data-driven approach, it will speed the development of reliable cell therapies for Parkinson's disease. We're setting a new standard to ensure the next generation of Parkinson's models truly reflects human biology."

The researchers will release their brain atlases as open-source references and provide the multi-tier mapping approach as an out-of-the-box package. Because BrainSTEM can be applied to isolate any cell type in the brain, labs worldwide can use it to deepen insight, streamline workflows, and accelerate discovery across neuroscience.

Professor Patrick Tan, Senior Vice-Dean for Research at Duke-NUS, said:

"This study redefines the benchmark -- establishing multi-tier mapping as essential for capturing cellular detail in complex biological systems. By revealing how the human midbrain develops in such detail, we will accelerate Parkinson's research and cell therapy, delivering better care and offer hope to people living with the disease."

This work received support from programs including the USyd-NUS Ignition Grant and the Duke-NUS Parkinson's Research Fund through a generous donation by The Ida C. Morris Falk Foundation.

Duke-NUS remains a leader in medical research and education, committed to improving patient care through scientific innovation. The study advances ongoing efforts to understand fundamental brain mechanisms and to develop new therapeutic strategies for neurological conditions.
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Breakthrough blood test finally confirms Chronic Fatigue Syndrome | ScienceDaily
Scientists from the University of East Anglia and Oxford BioDynamics have created a highly accurate blood test capable of diagnosing Chronic Fatigue Syndrome, also known as Myalgic Encephalomyelitis (ME/CFS).


						
The condition, which causes long-term and often debilitating exhaustion, affects millions of people around the world, including more than 400,000 individuals in the UK. Despite its prevalence, ME/CFS has remained poorly understood and notoriously difficult to diagnose.

This new test, which demonstrates 96 percent accuracy, offers renewed hope to patients who have struggled for recognition and reliable answers. Researchers believe the discovery could also lead to a similar test for identifying long Covid.

Validating an Illness Long Dismissed

Lead researcher Prof Dmitry Pshezhetskiy of UEA's Norwich Medical School explained, "ME/CFS is a serious and often disabling illness characterized by extreme fatigue that is not relieved by rest.

"We know that some patients report being ignored or even told that their illness is 'all in their head'. With no definitive tests, many patients have gone undiagnosed or misdiagnosed for years.

"We wanted to see if we could develop a blood test to diagnose the condition -- and we did!




"Our discovery offers the potential for a simple, accurate blood test to help confirm a diagnosis, which could lead to earlier support and more effective management."

"Post-Covid syndrome, commonly referred to as long Covid, is one example of ME/CFS, where a similar cluster of symptoms is triggered by the Covid-19 virus, rather than by other known causes such as glandular fever. We therefore hope that our research will also help pave the way for a similar test to accurately diagnose long Covid."

Using DNA Folding to Detect Disease

To develop the test, researchers employed Oxford BioDynamics' advanced EpiSwitch(r) 3D Genomics technology, which examines how DNA is folded within cells. The study analyzed blood samples from 47 people with severe ME/CFS and compared them to 61 healthy volunteers.

Each human cell contains around two metres of DNA, intricately folded in three dimensions. These folds are not random; they form deliberate patterns that help control how genes are activated or silenced, keeping the body functioning properly.

Alexandre Akoulitchev, Chief Scientific Officer at Oxford BioDynamics, said, "Chronic Fatigue Syndrome is not a genetic disease you're born with. That's why using EpiSwitch 'epigenetic' markers -- which can change during a person's life, unlike fixed genetic code -- was key to reaching this high level of accuracy.




"The EpiSwitch platform behind this test, together with OBD's vast 3D Genomic knowledgebase, has already been proven to deliver practical, rapid blood diagnostics accessible at scale.

"With this breakthrough, we are proud to enable a first-in-class test that can address an unmet need for a quick and reliable diagnostic for a complex, challenging-to-identify illness."

Proven Technology Behind the Discovery

EpiSwitch technology has previously helped identify blood-based biomarkers for other complex conditions, including fast-progressing ALS (amyotrophic lateral sclerosis), rheumatoid arthritis, and several cancers. It also underpins the EpiSwitch PSE prostate cancer test, which delivers world-leading accuracy and is already in clinical use across the UK and US.

In the ME/CFS study, researchers found a distinctive genomic pattern present only in affected individuals and absent in healthy participants. This work looked beyond the linear DNA sequence explored in the large DecodeME study, which was the most extensive genetic investigation of ME/CFS to date.[1]

By examining the 3D architecture of DNA, the UEA and Oxford BioDynamics team uncovered hundreds of additional biological differences, including five of the eight genetic regions previously identified by DecodeME. This deeper insight could advance scientific understanding of the illness.

Uncovering Biological Clues for Future Treatments

The new analysis demonstrated exceptional precision, achieving 92 percent sensitivity (correctly identifying those with ME/CFS) and 98 percent specificity (correctly identifying those without it).

Researchers also observed signs of immune system involvement and inflammation pathways, suggesting potential biological targets for future therapies. These findings may help determine which patients are most likely to benefit from specific treatments.

Toward More Accurate Diagnosis and Personalized Care

"This is a significant step forward," said UEA's Prof Pshezhetskiy. "For the first time, we have a simple blood test that can reliably identify ME/CFS -- potentially transforming how we diagnose and manage this complex disease."

"Additionally, understanding the biological pathways involved in ME/CFS opens the door to developing targeted treatments and identifying which patients might benefit most from specific therapies.

"We hope that the Episwitch(r) CFS test could become a vital tool in clinical settings, paving the way for more personalized and effective care."

Notes
    	Genetics Discovery Team, et al (2025). Initial findings from the DecodeME genome-wide association study of myalgic encephalomyelitis/chronic fatigue syndrome. medRxiv, Preprint. https://doi.org/10.1101/2025.08.06.25333109

This research was led by UEA and Oxford BioDynamics in collaboration with The London School of Hygiene & Tropical Medicine and Royal Cornwall Hospitals NHS Trust.

'Development and validation of blood-based diagnostic biomarkers for Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS) using EpiSwitch(r) 3-dimensional genomic regulatory immuno-genetic profiling' is published in the Journal of Translational Medicine.
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A gene from 100-year-olds could help kids who age too fast | ScienceDaily
Scientists have uncovered a breakthrough in the fight against a rare genetic condition that causes children to age much faster than normal. The discovery involves "longevity genes" found in people who live exceptionally long lives, often beyond 100 years. Researchers from the University of Bristol and IRCCS MultiMedica found that these genes, which help maintain the health of the heart and blood vessels during aging, could reverse some of the damage caused by this devastating disease.


						
The study, published in Signal Transduction and Targeted Therapy, is the first to show that a gene from long-lived individuals can slow down heart aging in a model of Progeria. Known scientifically as Hutchinson-Gilford Progeria Syndrome (HGPS), this rare and fatal disorder causes children to exhibit signs of "accelerated aging."

Progeria stems from a mutation in the LMNA gene, which leads to the creation of a harmful protein called progerin. This protein disrupts normal cell function, particularly in the heart and blood vessels. Most affected children die in their teenage years from heart complications, though some, like Sammy Basso -- the oldest known person with Progeria -- live longer. Sammy passed away on October 24, 2024, at the age of 28.

Progerin harms cells by destabilizing their nucleus, the "control center" that manages cell activity. This damage accelerates aging, especially in the cardiovascular system.

At present, the only drug approved by the United States Food and Drug Administration (FDA) is lonafarnib, which reduces the accumulation of progerin. Researchers are now testing a combination of lonafarnib with another experimental drug, Progerinin, to determine whether the two work better together.

Testing Longevity Genes from Supercentenarians

To explore new treatments, Dr. Yan Qiu and Professor Paolo Madeddu of the Bristol Heart Institute collaborated with Professor Annibale Puca's team at IRCCS MultiMedica in Italy. Their goal was to determine if genes from people who live to extreme old age -- supercentenarians -- could protect against the cellular damage caused by Progeria.




The scientists focused on one particular gene, LAV-BPIFB4, which previous research has shown supports healthy heart and blood vessel function during aging.

Using genetically engineered mice that develop Progeria, the researchers observed early heart problems similar to those found in children with the disease. After a single injection of the LAV-BPIFB4 longevity gene, the mice showed improved heart function, particularly in the way the heart relaxes and fills with blood (a process known as diastolic function).

The gene treatment also reduced heart tissue damage, known as fibrosis, and lowered the number of "aged" cells in the heart. In addition, it promoted the growth of new small blood vessels, potentially improving heart health and resilience.

The team then tested the gene on human cells derived from Progeria patients. These experiments revealed that introducing the longevity gene reduced cellular aging and fibrosis without altering progerin levels directly. This suggests that the gene helps cells withstand the toxic effects of progerin rather than eliminating it. The approach strengthens the body's natural defenses instead of attacking the defective protein itself.

A New Approach to Treating Progeria and Heart Aging

Dr. Yan Qiu, Honorary Research Fellow in the Bristol Heart Institute at the University of Bristol, said: "Our research has identified a protective effect of a "supercentenarian longevity gene" against progeria heart dysfunction in both animal and cell models.




"The results offer hope to a new type of therapy for Progeria; one based on the natural biology of healthy aging rather than blocking the faulty protein. This approach, in time, could also help fight normal age-related heart disease.

"Our research brings new hope in the fight against Progeria and suggests the genetics of supercentenarians could lead to new treatments for premature or accelerated cardiac aging, which might help us all live longer, healthier lives."

Looking Ahead: Toward New Anti-Aging Therapies

Professor Annibale Puca, Research Group Leader at IRCCS MultiMedica and Dean of the Faculty of Medicine at the University of Salerno, added: "This is the first study to indicate that a longevity-associated gene can counteract the cardiovascular damage caused by progeria.

"The results pave the way for new treatment strategies for this rare disease, which urgently requires innovative cardiovascular drugs capable of improving both long-term survival and patient quality of life. Looking ahead, the administration of the LAV-BPIFB4 gene through gene therapy could be replaced and/or complemented by new protein- or RNA-based delivery methods.

"We are currently conducting numerous studies to investigate the potential of LAV-BPIFB4 in counteracting the deterioration of the cardiovascular and immune systems in various pathological conditions, with the goal of translating these experimental findings into a new biologic drug."
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Scientists discover the nutrient that supercharges cellular energy | ScienceDaily
Mitochondria are tiny structures inside cells that generate the energy required for the body to move, grow, and maintain health. Because energy needs change continuously, mitochondria must constantly fine-tune their activity to keep up. This adaptability depends in part on the nutrients available to the cell. Yet until recently, scientists did not fully understand how nutrients influence this process of energy adjustment.


						
A research group led by Professor Dr. Thorsten Hoppe at the University of Cologne's Institute for Genetics and the CECAD Cluster of Excellence on Aging Research has now identified a new biological pathway showing how the amino acid leucine strengthens mitochondrial performance. Their work reveals that leucine stabilizes important mitochondrial proteins, enhancing the organelle's ability to produce energy. The study, titled "Leucine inhibits degradation of outer mitochondrial membrane proteins to adapt mitochondrial respiration," was published in Nature Cell Biology.

How Leucine Supports Energy Production

Leucine is one of the essential amino acids, meaning it must be obtained through food. It is a key component of protein synthesis and is abundant in protein-rich foods like meat, dairy products, and legumes such as beans and lentils. The researchers found that leucine helps protect certain proteins on the outer membrane of mitochondria from breaking down. These proteins are vital because they transport other metabolic molecules into the mitochondria to generate energy. By preserving them, leucine allows mitochondria to work more efficiently, resulting in higher energy output within the cell.

"We were thrilled to discover that a cell's nutrient status, especially its leucine levels, directly impacts energy production," said Dr. Qiaochu Li, the study's first author. "This mechanism enables cells to swiftly adapt to increased energy demands during periods of nutrient abundance."

The study also revealed that a protein called SEL1L plays an important role in this process. SEL1L is part of the cell's quality control system that identifies and removes faulty or misfolded proteins. Leucine seems to reduce the activity of SEL1L, which decreases the breakdown of mitochondrial proteins and improves mitochondrial performance. "Modulating leucine and SEL1L levels could be a strategy to boost energy production," said Li. "However, it is important to proceed with caution. SEL1L also plays a crucial role in preventing the accumulation of damaged proteins, which is essential for long-term cellular health."

Broader Implications for Health and Disease

To explore the wider impact of their findings, the researchers studied the process in the model organism Caenorhabditis elegans. They discovered that problems in leucine metabolism can impair mitochondrial function and even cause fertility issues. When the team examined human lung cancer cells, they found that certain mutations affecting leucine metabolism actually help cancer cells survive, highlighting an important factor for future cancer treatment strategies.

These discoveries show that the nutrients we consume do more than simply fuel the body -- they actively influence how energy is produced inside cells. By uncovering how leucine affects mitochondrial metabolism, the study points to potential new therapeutic targets for conditions linked to reduced energy production, including cancer and metabolic disorders.

This research received support through Germany's Excellence Strategy as part of CECAD and from several Collaborative Research Centers funded by the German Research Foundation (DFG). Additional funding came from the European Research Council via the ERC Advanced Grant "Cellular Strategies of Protein Quality Control-Degradation" (CellularPQCD) and from the Alexander von Humboldt Foundation.
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Alzheimer's might be powered by a broken sleep-wake cycle | ScienceDaily
Alzheimer's disease often throws a person's daily patterns into disarray. Difficulty sleeping through the night, restless tossing, and frequent daytime naps are common early warning signs. In later stages, patients often experience "sundowning," a period of increased confusion and agitation that tends to occur later in the day. These patterns hint at a close relationship between Alzheimer's progression and the circadian system -- the internal body clock that regulates sleep, wakefulness, and other daily biological cycles. Until recently, however, scientists did not fully understand how deeply this connection ran.


						
A team of researchers at Washington University School of Medicine in St. Louis has now demonstrated, in mouse models, that Alzheimer's disease disrupts circadian rhythms within specific brain cells. This disturbance alters how and when hundreds of genes switch on and off, changing key processes that help the brain function properly.

Their findings, published October 23 in Nature Neuroscience, suggest that restoring or stabilizing these internal rhythms could open up a new approach to treating Alzheimer's.

"There are 82 genes that have been associated with Alzheimer's disease risk, and we found that the circadian rhythm is controlling the activity of about half of those," said Erik S. Musiek, MD, PhD, the Charlotte & Paul Hagemann Professor of Neurology at WashU Medicine, who led the study. In mice engineered to model the disease, these genes no longer followed their usual daily patterns. "Knowing that a lot of these Alzheimer's genes are being regulated by the circadian rhythm gives us the opportunity to find ways to identify therapeutic treatments to manipulate them and prevent the progression of the disease."

The Burden of Sleep Disruption

Musiek, who co-directs the Center on Biological Rhythms and Sleep (COBRAS) at WashU Medicine and specializes in aging and dementia, noted that disturbed sleep is one of the most frequent problems reported by caregivers of Alzheimer's patients. His earlier work showed that sleep changes begin years before memory loss becomes evident. Beyond exhaustion for both patients and caregivers, these disruptions create stress that may accelerate the disease's progression.

Breaking this cycle, he said, starts with identifying where it begins. The body's circadian system regulates roughly 20% of all genes in the human genome, orchestrating vital processes such as digestion, immune response, and sleep-wake cycles.




In earlier research, Musiek identified a protein called YKL-40 that naturally fluctuates throughout the day and helps control normal levels of amyloid in the brain. Too much YKL-40, which is linked to Alzheimer's risk in humans, can trigger the build-up of amyloid -- a sticky protein that forms plaques, one of the hallmarks of the disease.

Amyloid's Effect on the Brain's Timing Mechanisms

Because Alzheimer's symptoms follow a repeating daily pattern, the team suspected more circadian-regulated proteins and genes might be involved. In the new study, they examined gene activity in the brains of mice that developed amyloid build-up, as well as in healthy young mice and older mice without plaques. Samples were collected every two hours over a full 24-hour period to track how gene expression changed across the circadian cycle.

The researchers found that amyloid deposits disrupted the normal rhythm of hundreds of genes in two key types of brain cells -- microglia and astrocytes. Microglia act as the brain's immune cells, clearing away waste and harmful materials, while astrocytes help neurons communicate and maintain healthy function. Many of the affected genes are normally responsible for microglia's ability to remove waste, including amyloid.

Although these genes were not entirely switched off, their usual order and timing became chaotic, weakening the brain's coordinated system for removing toxins.

New Rhythms and Potential Therapies

The study also revealed that amyloid plaques appeared to create new rhythmic patterns in genes that do not usually follow a daily cycle. Many of these genes are involved in inflammation or the brain's response to stress and imbalance.




According to Musiek, these discoveries suggest that therapies aimed at adjusting circadian rhythms in microglia and astrocytes could support healthier brain activity.

"We have a lot of things we still need to understand, but where the rubber meets the road is trying to manipulate the clock in some way, make it stronger, make it weaker or turn it off in certain cell types," he said. "Ultimately, we hope to learn how to optimize the circadian system to prevent amyloid accumulation and other aspects of Alzheimer's disease."

This research was supported by the National Institute on Aging (R01AG054517, T32AG058518), the National Institute of Neurological Disorders and Stroke (R01NS102272), and the National Institutes of Health (R00AG061231). The authors note that the content reflects their findings and does not necessarily represent the official view of the NIH.
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Ancient viruses hidden inside bacteria could help defeat modern infections | ScienceDaily
For billions of years, bacteria have fought an unending battle with viruses, developing a wide range of survival strategies. Now, scientists say these age-old microbial defenses could inspire new antiviral tools for humans. Thomas Wood, a professor of chemical engineering at Penn State, and his team have uncovered a long-overlooked bacterial mechanism that helps protect against viral infection.


						
The researchers studied bacteria that carry extremely old, inactive viruses and found that these dormant invaders still play a protective role. Their findings, published in Nucleic Acids Research, suggest that this defense system could eventually help design stronger antiviral methods for use in medicine and food safety.

"There's been a flurry of discoveries in the past few years related to antivirus systems in bacteria," said Wood, who led the project. "Antibiotics are failing, and the most likely substitute is viruses themselves. Before using viruses as antibiotic replacements to treat human infections, however, we must understand how the bacterium defends itself from viral attack."

How Dormant Viruses Help Bacteria Fight Back

According to Wood, scientists have long known that ancient, inactive viruses known as cryptic prophages can insert their genetic material into bacterial DNA. These genetic fragments allow bacteria to use specialized enzymes and proteins to prevent new viruses, called phages, from infecting the cell.

In this new study, the Penn State team found that a protein called recombinase (an enzyme that cuts and reconnects DNA strands) can modify bacterial DNA in response to viral threats, but only if a prophage is already embedded in the genome. This recombinase acts as a rapid-response defender when the cell detects danger.

The specific recombinase identified in this system is known as PinQ. When a virus approaches the bacterial cell, PinQ triggers a DNA inversion, flipping a section of genetic code inside the chromosome. This change creates two "chimeric proteins" composed of DNA from the prophage itself. Together, these proteins -- collectively called Stf -- block the virus from attaching to the bacterial surface and injecting its genetic material.




"It's remarkable that this process actually produces new chimeric proteins, specifically from the inverted DNA -- most of the time when you change DNA, you just get genetic mutations leading to inactive proteins," Wood said. "These inversions and adaptations are clear evidence that this is a fine-tuned antivirus system that has evolved over millions of years."

Implications for Antibiotic Resistance and Antiviral Research

The growing threat of antibiotic-resistant infections is partly due to the overuse of antibiotics, Wood explained. Viruses could offer a safer alternative because they target specific bacterial strains without harming others and evolve alongside their hosts. Understanding this natural bacterial defense could help researchers harness it to develop more precise treatments and reduce antibiotic dependence.

Although recombinase enzymes were previously detected near bacterial defense regions, this is the first study to show that they directly participate in virus defense.

"It's not that researchers missed these enzymes, it's that they saw them and overlooked them as mere markers of virus genes," Wood said. "To defend against viruses, bacteria must have many different defense systems, and this is just yet another example of one of those systems."

Testing the Ancient Defense System

To explore how this mechanism works, the team increased the production of Stf proteins in E. coli bacteria and then introduced viruses to the sample. After leaving the mixture overnight, they measured its turbidity, or cloudiness, to see whether the viruses had successfully infected the bacteria. The cloudier the solution, the fewer active viruses remained.




They also used computer models to simulate how viruses attach to bacterial surfaces, a process known as adsorption, confirming the accuracy of their simulations by comparing them to lab results.

"When we overproduce the protein, we initially stop the virus from landing on the cell surface," Wood said. "After eight experimental iterations, however, the virus changes its landing proteins -- how it identifies and attaches to the bacteria -- and can get by this defense."

Broader Benefits for Food and Health

This research has improved the team's understanding of how antivirus systems operate, Wood said, which can help them more effectively cultivate the bacteria used to ferment foods like cheese and yogurt, as well as improve how bacterial infections are managed in health care settings. Looking forward, Wood said the team plans to continue researching the antivirus applications of eight additional prophages currently in their lab.

"This is a story about how a fossil protects its host from the outsider, and we have 10 other fossil-related stories that could offer their own defenses waiting to be tested," Wood said. "Having a greater understanding of how these viruses interact with bacteria will give us incredible insight on how to effectively and safely harness bacteria in bioengineering."

Other co-authors include Joy Kirigo, who recently received her doctorate in chemical engineering from Penn State; Daniel Huelgas-Mendez, a chemical engineering doctoral candidate from the National Autonomous University of Mexico (UNAM) who conducted a research stay at Penn State; Rodolfo Garcia-Contreras, a professor of microbiology at UNAM and adviser to Huelgas-Mendez; Maria Tomas, coordinator of the Genomic Diagnosis Unit at the University Hospital of A Coruna; and Michael J Benedik, Regents Professor of Biology at Texas A&M University.

This research was supported by the Biotechnology Endowment, the National Autonomous University of Mexico and the Secretariat of Science, Humanities, Technology and Innovation.
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Alarming surge in memory problems among young adults | ScienceDaily
    	Self-reported cognitive disability among U.S. adults increased from 5.3% to 7.4% over the past decade.
    	Rates nearly doubled for younger adults ages 18 to 39.
    	The steepest increases occurred among people with lower incomes and less education.
    	American Indian and Alaska Native adults reported the highest overall rates.
    	Researchers urge deeper study into the social and economic causes behind these patterns.

Growing Reports of Memory and Thinking Problems

An increasing share of American adults, especially those under 40, say they are struggling with memory, focus, and decision-making, according to a new study published in Neurology, the journal of the American Academy of Neurology.

"Challenges with memory and thinking have emerged as a leading health issue reported by U.S. adults," said study author Adam de Havenon, MD, MS, of Yale School of Medicine in New Haven, Connecticut, and a Fellow of the American Academy of Neurology. "Our study shows that these difficulties may be becoming more widespread, especially among younger adults, and that social and structural factors likely play a key role."

Researchers examined data from more than 4.5 million annual surveys conducted between 2013 and 2023. Respondents were asked, "Because of a physical, mental, or emotional condition, do you have serious difficulty concentrating, remembering, or making decisions?" Those answering "yes" were categorized as having a cognitive disability. Responses from individuals reporting depression were excluded, as was data from 2020 due to the unique impact of the COVID-19 pandemic.

Younger Adults See the Steepest Rise

Between 2013 and 2023, the percentage of adults reporting cognitive disability climbed from 5.3% to 7.4%. The upward trend began around 2016 and was most pronounced among adults under 40, where rates nearly doubled from 5.1% to 9.7%. Meanwhile, adults aged 70 and older showed a slight decline, from 7.3% to 6.6% during the same period.




Although this survey did not directly measure clinical cognitive impairment, de Havenon noted that the rising rate of self-reported difficulties among younger adults points to an emerging public health issue.

Economic and Educational Gaps in Brain Health

Income and education appeared to play a major role in cognitive health trends. Adults earning less than $35,000 annually had the highest reported rates, increasing from 8.8% to 12.6% over the decade. By comparison, adults with incomes above $75,000 saw only a modest increase, from 1.8% to 3.9%.

Education showed a similar divide: rates among adults without a high school diploma rose from 11.1% to 14.3%, while those among college graduates increased from 2.1% to 3.6%.

Racial and Ethnic Disparities

Although most respondents were white, self-reported cognitive challenges increased across nearly all racial and ethnic groups:
    	American Indian and Alaska Native adults: highest prevalence, from 7.5% to 11.2%
    	Hispanic adults: from 6.8% to 9.9%
    	Black adults: from 7.3% to 8.2%
    	White adults: from 4.5% to 6.3%
    	Asian adults: from 3.9% to 4.8%

"These findings suggest we're seeing the steepest increases in memory and thinking problems among people who already face structural disadvantages," de Havenon said. "We need to better understand and address the underlying social and economic factors that may be driving this trend."

"More research is also needed to understand what's driving the large increase in rates among younger adults, given the potential long-term implications for health, workforce productivity and health care systems," de Havenon continued. "It could reflect actual changes in brain health, better awareness and willingness to report problems, or other health and social factors. But regardless of possible causes, the rise is real -- and it's especially pronounced in people under 40."

Researchers noted that the study relied on self-reported data from telephone surveys, meaning respondents may not have recalled all details accurately. Another limitation was the broad definition used for cognitive disability, which may capture a range of experiences rather than a specific clinical diagnosis
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Resetting the body's rhythm could protect the brain from Alzheimer's | ScienceDaily
Disrupting communication between the body's internal clock and the brain could help limit neurodegeneration in Alzheimer's disease, according to new research from Washington University School of Medicine in St. Louis (WashU Medicine). The study, published in Nature Aging, explored how changes in the circadian system affect brain health and memory in mouse models of Alzheimer's disease.


						
Led by Erik Musiek, MD, PhD, the Charlotte & Paul Hagemann Professor of Neurology at WashU Medicine, and first author Jiyeon Lee, PhD, the research team investigated whether blocking a specific circadian clock protein might slow the progression of neurodegeneration. They found that inhibiting the activity of this protein lowered levels of tau, a toxic protein linked to Alzheimer's pathology, and reduced damage to brain tissue.

REV-ERBa, NAD+, and Brain Aging

The circadian protein under investigation, called REV-ERBa, helps regulate the body's daily rhythms of metabolism and inflammation. While its role in the brain has been less understood, earlier studies in other tissues showed that REV-ERBa influences levels of nicotinamide adenine dinucleotide (NAD+), a molecule vital for metabolism, energy production, and DNA repair. Declining NAD+ levels are closely associated with brain aging and neurodegenerative conditions. Many over-the-counter supplements aim to raise NAD+ as a strategy to slow aging and promote cellular health.

To test REV-ERBa's role, the team genetically deleted the protein in two groups of mice: one in which the deletion occurred throughout the body, and another where it was removed only in astrocytes (supportive glial cells that form a major part of the central nervous system). In both cases, NAD+ levels rose significantly. The results suggest that eliminating REV-ERBa in astrocytes directly boosts NAD+ in the brain, pointing to a potential path for future treatments targeting neurodegeneration.

Drug Treatment Protects Against Tau Pathology

In a further experiment, the researchers blocked REV-ERBa using both genetic methods and a new drug that has also shown promise in studies of amyloid-b and Parkinson's disease. This approach increased NAD+ levels and shielded the mice from tau-related brain damage. Tau aggregates are known to disrupt brain function and drive neurodegenerative diseases such as Alzheimer's.

The findings suggest that manipulating the body's internal clock -- specifically by inhibiting REV-ERBa -- could represent a new way to protect the brain, prevent tau buildup, and potentially slow or halt the progression of Alzheimer's disease.
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Scientists just shattered a major exercise myth | ScienceDaily
Forget the old idea that physical activity drains your supply of heartbeats. New research from Australia shows that people who are physically fit actually use fewer heartbeats each day, which may help them live longer.


						
According to the study, athletes had an average heart rate of 68 beats per minute (bpm), while non-athletes averaged 76 bpm. Over a 24-hour period, this equals roughly 97,920 beats for athletes compared to 109,440 for non-athletes -- about 10 percent fewer.

"That's an incredible saving of about 11,500 beats a day," says Professor La Gerche, head of the HEART Laboratory supported by the St Vincent's Institute of Medical Research (SVI) and the Victor Chang Cardiac Research Institute (VCCRI).

He adds, "Even though athletes' hearts work harder during exercise, their lower resting rates more than make up for it."

Exercise Efficiency and Heart Health

The study, published in JACC: Advances, found that the most physically fit individuals had resting heart rates as low as 40 bpm, compared to the typical 70-80 bpm range. This means that, despite higher peaks during training, athletes still end up with fewer total beats across the day than those who are inactive.

These results challenge a long-held belief, once repeated by US President Donald Trump, that the human body is like a battery with a limited energy supply and that exercise only depletes it.




"The fitter you are, the more metabolically efficient your body becomes," Professor La Gerche explains. "Even if you're training hard for an hour a day, your heart beats more slowly for the other 23 hours. The net effect is fewer beats used overall."

A slower resting heart rate is not only a sign of good physical condition but also a strong indicator of long-term health. Increasing physical activity, when done safely, can enhance heart performance and reduce the risk of cardiovascular disease.

"Exercise is strongly linked with improved mental health, longer lifespan and lower rates of heart disease," Professor La Gerche says.

Moderate Exercise Delivers the Biggest Benefits

Although extreme endurance events such as the Tour de France can cause temporary increases in daily heartbeats, Professor La Gerche notes that the health benefits of consistent, moderate exercise far outweigh any risks.

"The biggest bang for your health buck is going from unfit to moderately fit. Just a few hours of purposeful exercise each week can transform your heart's efficiency and help make every beat count. It may even extend your life by years," he says.

About the HEART Lab

Professor La Gerche leads the Heart, Exercise & Research Trials (HEART) Lab, which investigates how exercise influences heart health, in partnership with SVI and VCCRI. By studying elite athletes, the team uncovers findings that reach well beyond sports performance, offering valuable insights for people living with serious heart conditions.
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Too much screen time may be hurting kids' hearts | ScienceDaily
    	More time using electronic devices or watching TV among children and young adults was linked with higher cardiometabolic disease risk, including high blood pressure, high cholesterol and insulin resistance, based on data from more than 1,000 participants in Denmark.
    	The association between screen time and cardiometabolic risks was strongest in youth who slept fewer hours, suggesting that screen use may harm health by "stealing" time from sleep, researchers said.
    	Researchers said the findings underscore the importance of addressing screen habits among young people as a potential way to protect long-term heart and metabolic health.

Screen time tied to early heart and metabolic risks

Children and teens who spend many hours on TVs, phones, tablets, computers or gaming systems appear to face higher chances of cardiometabolic problems, such as elevated blood pressure, unfavorable cholesterol levels and insulin resistance. The findings are reported in the Journal of the American Heart Association, an open-access, peer-reviewed journal of the American Heart Association.

A 2023 scientific statement from the American Heart Association reported that "cardiometabolic risk is accruing at younger and younger ages," and that only 29% of U.S. youth ages 2 to 19 had favorable cardiometabolic health in 2013-2018 National Health and Nutrition Examination Survey data.

Danish cohorts show a consistent pattern

An evaluation of more than 1,000 participants from two Danish studies found a clear connection: more recreational screen time was significantly associated with greater cardiovascular and overall cardiometabolic risk among children and adolescents.

"Limiting discretionary screen time in childhood and adolescence may protect long-term heart and metabolic health," said study lead author David Horner, M.D., PhD., a researcher at the Copenhagen Prospective Studies on Asthma in Childhood (COPSAC) at the University of Copenhagen in Denmark. "Our study provides evidence that this connection starts early and highlights the importance of having balanced daily routines."

What researchers measured




The team analyzed two COPSAC groups: one of 10-year-olds followed in 2010 and one of 18-year-olds followed in 2000. They examined how leisure screen use related to cardiometabolic risk factors. Screen time included watching TV and movies, gaming and time on phones, tablets or computers for fun.

To capture overall risk, researchers created a composite cardiometabolic score based on multiple components of metabolic syndrome, including waist size, blood pressure, high-density lipoprotein or HDL "good" cholesterol, triglycerides and blood sugar levels. They adjusted for sex and age. The score reflects each participant's risk relative to the study average (in standard deviations): 0 indicates average risk, and 1 indicates one standard deviation above average.

Each hour adds up

The analysis showed that every additional hour of recreational screen time was linked with an increase of about 0.08 standard deviations in the cardiometabolic score for the 10-year-olds and 0.13 standard deviations for the 18-year-olds. "This means a child with three extra hours of screen time a day would have roughly a quarter to half a standard-deviation higher risk than their peers," Horner said.

"It's a small change per hour, but when screen time accumulates to three, five or even six hours a day, as we saw in many adolescents, that adds up," he said. "Multiply that across a whole population of children, and you're looking at a meaningful shift in early cardiometabolic risk that could carry into adulthood."

Sleep appears to intensify the risk

Short sleep and later bedtimes strengthened the relationship between screen time and cardiometabolic risk. Youth who slept less showed notably higher risk linked to the same amount of screen exposure.




"In childhood, sleep duration not only moderated this relationship but also partially explained it: about 12% of the association between screen time and cardiometabolic risk was mediated through shorter sleep duration," Horner said. "These findings suggest that insufficient sleep may not only magnify the impact of screen time but could be a key pathway linking screen habits to early metabolic changes."

Metabolic "fingerprint" linked to screen use

In a machine learning analysis, investigators identified a distinctive pattern of blood metabolites that appeared to correlate with screen time.

"We were able to detect a set of blood-metabolite changes, a 'screen-time fingerprint,' validating the potential biological impact of the screen time behavior," he said. "Using the same metabolomics data, we also assessed whether screen time was linked to predicted cardiovascular risk in adulthood, finding a positive trend in childhood and a significant association in adolescence. This suggests that screen-related metabolic changes may carry early signals of long-term heart health risk.

"Recognizing and discussing screen habits during pediatric appointments could become part of broader lifestyle counseling, much like diet or physical activity," he said. "These results also open the door to using metabolomic signatures as early objective markers of lifestyle risk."

Practical guidance from experts

Amanda Marma Perak, M.D., M.S.CI., FAHA, chair of the American Heart Association's Young Hearts Cardiovascular Disease Prevention Committee, who was not involved in this research, said focusing on sleep is a great starting point to change screen time patterns.

"If cutting back on screen time feels difficult, start by moving screentime earlier and focusing on getting into bed earlier and for longer," said Perak, an assistant professor of pediatrics and preventive medicine at Northwestern University Feinberg School of Medicine in Chicago.

Adults can also set an example, she said. "All of us use screens, so it's important to guide kids, teens and young adults to healthy screen use in a way that grows with them. As a parent, you can model healthy screen use -- when to put it away, how to use it, how to avoid multitasking. And as kids get a little older, be more explicit, narrating why you put away your devices during dinner or other times together.

"Make sure they know how to entertain and soothe themselves without a screen and can handle being bored! Boredom breeds brilliance and creativity, so don't be bothered when your kids complain they're bored. Loneliness and discomfort will happen throughout life, so those are opportunities to support and mentor your kids in healthy ways to respond that don't involve scrolling."

Important caveats and next questions

Because this work is observational, it reveals associations rather than direct cause and effect. In addition, screen use for the 10-year-olds and 18-year-olds was reported by parents through questionnaires, which may not perfectly reflect actual time spent on screens.

Horner noted that future studies could test whether reducing screen exposure in the hours before bedtime, when screen light may disrupt circadian rhythms and delay sleep onset, helps lower cardiometabolic risk.

Study details, background and design
    	The two prospective research groups at COPSAC in Denmark consisted of mother-child pairs, with analysis of data collected at planned clinical visits and study assessments from the birth of the children through age 10 in the 2010 study group and age 18 in the 2000 study group.
    	Through questionnaires, parents of children in the 10-year-old group and 18-year-olds detailed the number of hours the young participants spent watching TV or movies, gaming on a console/TV and using phones, tablets or computers for leisure.
    	For the 2010 group, the number of hours of screen time was available for 657 children at age 6 and 630 children at age 10. Average screen time was two hours per day at age 6, and 3.2 hours per day at age 10, representing a significant increase over time.
    	For the 2000 group of 18-year-olds, screen time was available for 364 individuals. Screen time at 18 years was significantly higher at an average of 6.1 hours per day.
    	Sleep was measured by sensors over a 14-day period.
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Your ZIP Code could reveal your risk of dementia | ScienceDaily
Where you live could have a powerful influence on how your brain functions and your chances of developing dementia, according to new research from Wake Forest University School of Medicine.


						
The study, recently featured in Alzheimer's & Dementia: Behavior & Socioeconomics of Aging (a journal of the Alzheimer's Association), found that people residing in neighborhoods marked by greater social vulnerability, environmental inequities, and economic hardship showed measurable differences in both brain structure and activity.

"This study is consistent with other research showing that the state of the social environment in which people live can shape their brain health in profound ways," said Timothy Hughes, Ph.D., associate professor of gerontology and geriatric medicine at Wake Forest University School of Medicine and senior author.

How the Study Was Conducted

The researchers examined data from 679 adults participating in the Healthy Brain Study at the Wake Forest Alzheimer's Disease Research Center. Each volunteer received brain imaging and blood testing designed to detect early indicators of Alzheimer's disease and related forms of dementia.

Those biological results were then compared with three national tools that measure neighborhood conditions by zip code: the Area Deprivation Index, the Social Vulnerability Index, and the Environmental Justice Index. These indices assess factors such as income, housing quality, pollution exposure, and community resilience.

Clear Links Between Neighborhood Stress and Brain Changes

Participants living in areas with higher scores on these indices -- indicating more social and environmental disadvantages -- showed greater evidence of brain changes tied to dementia risk. These effects were most pronounced among Black participants, whose communities often face higher levels of environmental and socioeconomic strain.




The brain-related markers included a thinner cerebral cortex, white matter changes linked to vascular disease, and reduced or uneven blood flow. Such biological differences may contribute to memory problems and cognitive decline as people age.

Environment's Lasting Impact on the Brain

"This study is one of the first to connect a variety of place-based social factors with advanced biological markers of dementia," said Sudarshan Krishnamurthy, a sixth-year M.D.-Ph.D. candidate and the study's lead author. "It shows that the conditions and environment in which people live -- such as access to clean air, safe housing, nutritious food and economic opportunity -- may leave a lasting imprint on brain health.

The findings add to growing scientific evidence that where people live and the resources available to them are not just background influences but critical factors in understanding and addressing Alzheimer's disease and related disorders.

A Call for Broader Policy Action

Krishnamurthy noted that these results highlight the need for systemic change.

"If we truly want to improve brain health across all communities, we must look beyond individual choices and hone in on the broader systems and structures that shape health at the neighborhood level."

The study was supported by the National Institutes of Health (grants F30 AG085932 and P30 AG07294) and the American Heart Association (grant 24PRE1200264).
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A hidden blood molecule may hold the secret to healthy aging and long life | ScienceDaily
Aging affects every part of the body, inside and out. The wrinkles and gray hair that appear on the surface often mirror similar changes happening deep within our organs. This connection suggests that aging does not occur in isolation but instead spreads throughout the body in a coordinated way. In other words, when one system begins to age, others may follow.
A research team at the University of Tsukuba turned its attention to a molecule called CtBP2 while studying the biological links between obesity and metabolism. CtBP2 acts as a sensor that responds to metabolic changes, and earlier research had shown that its activity declines in people with obesity, which can contribute to metabolic syndrome. Interestingly, stimulating or activating CtBP2 has been shown to produce therapeutic effects that improve metabolism.
The Tsukuba scientists explored CtBP2 in greater depth to understand its molecular behavior. They discovered that this molecule, once believed to function only inside cells, is actually released outside the cell when activated. When CtBP2 is active and present in the bloodstream, it helps maintain healthy metabolism across the body. However, when its activity is disrupted, it can trigger systemic aging and an increase in health-related issues. This finding supports the idea that aging occurs as an interconnected, body-wide process rather than a series of isolated events.
After developing a method to measure CtBP2 levels in blood samples, the researchers observed that these levels tend to decline with age. People from long-lived families, however, consistently showed higher concentrations of CtBP2 in their blood. In contrast, individuals with advanced diabetes complications had notably lower levels. These results suggest that measuring CtBP2 in the blood could serve as a useful biomarker for assessing both biological aging and overall health.
The researchers believe their discovery could pave the way for new ways to monitor and promote healthy aging. By using CtBP2 as an indicator, doctors and scientists may one day be able to estimate a person's aging status and develop personalized health strategies. Future research could also explore how to safely boost CtBP2 secretion in the bloodstream to slow age-related decline and improve overall well-being.
This research was supported by the Japan Promotion of Science (Grant Numbers 20K08855 and 23K18270 to M.S.), the Japan Agency for Medical Research and Development (AMED) under Grant Numbers JP18gm5910007, JP25gm6710004 and JP22ek0210175, Takeda Science Foundation, Ono Medical Research Foundation, Manpei Suzuki Diabetes Foundation and Japan Diabetes Foundation (to M.S.)
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Ozempic and Wegovy protect the heart, even without weight loss | ScienceDaily
A new study led by a researcher at University College London (UCL) has found that the anti-obesity medication semaglutide (Ozempic and Wegovy) may help prevent heart attacks and other major cardiovascular events, regardless of how much weight a person loses while taking it.


						
Researchers say this discovery points to several possible ways the drug supports heart health, suggesting that its protective effects go beyond weight loss alone.

Large Study Confirms Broad Heart Benefits

Published in The Lancet and funded by Novo Nordisk, the study analyzed data from 17,604 adults aged 45 and older who were overweight and had cardiovascular disease. Participants were randomly assigned to receive either weekly semaglutide injections or a placebo.

Earlier results from the same international research team showed that semaglutide lowered the risk of heart attacks, strokes, and other major cardiac events by 20%.

In the new analysis, scientists found that these heart benefits occurred across all body types. People who were only slightly overweight, with a body mass index (BMI) of 27 (the average BMI among UK adults), experienced similar protection as participants with obesity and much higher BMIs.

Waist Size Plays a Role but Not the Whole Story

The reduction in cardiovascular risk remained largely the same no matter how much weight participants lost during the first four and a half months of treatment. However, a decrease in waist size (waist circumference) was linked to about one-third of the heart protection seen after two years on semaglutide.




Professor John Deanfield (UCL Institute of Cardiovascular Science), who led the study, explained: "Abdominal fat is more dangerous for our cardiovascular health than overall weight and therefore it is not surprising to see a link between reduction in waist size and cardiovascular benefit. However, this still leaves two thirds of the heart benefits of semaglutide unexplained."

He added, "These findings reframe what we think this medication is doing. It is labelled as a weight loss jab but its benefits for the heart are not directly related to the amount of weight lost. In fact it is a drug that directly affects heart disease and other diseases of aging."

Implications for How the Drug Is Used

According to Professor Deanfield, the research could change how semaglutide and similar drugs are prescribed. "You don't have to lose a lot of weight and you don't need a high BMI to gain cardiovascular benefit. If your aim is to reduce cardiovascular disease, restricting its use to a limited time only and for those with the highest BMIs doesn't make sense."

He cautioned that benefits should always be balanced with safety considerations: "The benefits need to be weighed against potential side effects. Investigations of side effects become especially important given the broad range of people this medicine and others like it could help."

A Broader Class of Heart-Helping Drugs

Although this study focused on semaglutide, researchers believe the same results may apply to other medications that act on the same hormone system (glucagon-like peptide-1, or GLP-1).




GLP-1 drugs may improve cardiovascular health by enhancing the function of blood vessel linings, reducing inflammation, improving blood pressure regulation, and lowering cholesterol and other fats in the bloodstream.

The analysis drew on data from the landmark SELECT trial, which is the largest and longest clinical trial to date investigating semaglutide's effects on weight in people who were overweight or obese but did not have diabetes. The trial included more than 17,000 participants worldwide and was co-led by Professor Deanfield.

Semaglutide, a GLP-1 receptor agonist, mimics the body's natural incretin hormones that help control blood sugar after meals. It was first approved for managing type 2 diabetes.

From Diabetes Treatment to Heart Protection

Semaglutide is the active ingredient in the medications Wegovy and Ozempic. Following evidence from the SELECT trial, the UK's medicines regulator approved Wegovy for use in patients with cardiovascular disease, allowing it to be prescribed privately.

On the NHS, Wegovy is available through specialist weight management clinics for weight loss. Another GLP-1 drug, Mounjaro, can be prescribed by general practitioners in England for people with a BMI of 40 or above (or 37.5 for those from minority ethnic backgrounds) and at least four of five conditions (type 2 diabetes, high blood pressure, heart and vascular disease, high cholesterol and obstructive sleep apnea).

The study authors noted that most participants were male and white. They recommended that future research on GLP-1 receptor agonists include broader representation across sex and ethnicity to better understand how different populations respond to these medications.

A preliminary analysis of the SELECT data that laid the groundwork for this research was presented by Professor Deanfield and his co-authors at the European Congress on Obesity (ECO) last year.
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      Top stories featured on ScienceDaily's Space & Time, Matter & Energy, and Computers & Math sections.


      
        New 2D material transforms air into fuel and fertilizer
        Researchers are exploring MXenes, 2D materials that could transform air into ammonia for cleaner fertilizers and fuels. Their atomic structures can be tuned to optimize performance, making them promising alternatives to expensive catalysts.

      

      
        A new equation may explain the Universe without dark matter
        A new theory claims dark matter and dark energy don't exist -- they're just side effects of the universe's changing forces. By rethinking gravity and cosmic timelines, it could rewrite our understanding of space and time itself.

      

      
        Colossal stars forged the Universe's earliest clusters
        A team of astrophysicists has unveiled how colossal stars thousands of times more massive than the Sun shaped the earliest star clusters and galaxies. These short-lived giants not only forged the strange chemical fingerprints found in ancient globular clusters but may also have been the seeds of the universe's first black holes.

      

      
        The Universe may have already started slowing down
        Evidence now suggests the universe's expansion has started to slow, not speed up. The findings imply dark energy is weakening, marking a possible revolution in cosmology.

      

      
        Astronomers discover dying stars eating their planets
        Astronomers have discovered that aging stars may be devouring their closest giant planets as they swell into red giants. Using NASA's TESS telescope to study nearly half a million stars, scientists found far fewer close-orbiting planets around older, expanded stars--clear evidence that many have already been destroyed.

      

      
        Artificial neurons that behave like real brain cells
        USC researchers built artificial neurons that replicate real brain processes using ion-based diffusive memristors. These devices emulate how neurons use chemicals to transmit and process signals, offering massive energy and size advantages. The technology may enable brain-like, hardware-based learning systems. It could transform AI into something closer to natural intelligence.

      

      
        Turning CO2 into clean fuel faster and cheaper
        A new copper-magnesium-iron catalyst transforms CO2 into CO at low temperatures with record-breaking efficiency and stability. The discovery paves the way for affordable, scalable production of carbon-neutral synthetic fuels.

      

      
        Dark matter may be lighting up the heart of the Milky Way
        Researchers using new simulations suggest that the Milky Way's past collisions may have reshaped its dark matter core. This distorted structure could naturally explain the puzzling gamma-ray glow long thought to come from pulsars. The findings revive dark matter as a major suspect in one of astronomy's biggest mysteries and set the stage for crucial future observations.

      

      
        Breakthrough links magnetism and electricity for faster tech
        Engineers at the University of Delaware have uncovered a way to bridge magnetism and electricity through magnons--tiny waves that carry information without electrical current. These magnetic waves can generate measurable electric signals within antiferromagnetic materials, offering a possible foundation for computer chips that operate faster and use less power.

      

      
        Physicists uncover hidden "doorways" that let electrons escape
        Scientists at TU Wien found that electrons need specific "doorway states" to escape solids, not just energy. The insight explains long-standing anomalies in experiments and unlocks new ways to engineer layered materials.

      

      
        New evidence suggests Einstein's cosmic constant may be wrong
        Astronomers are rethinking one of cosmology's biggest mysteries: dark energy. New findings show that evolving dark energy models, tied to ultra-light axion particles, may better fit the universe's expansion history than Einstein's constant model. The results suggest dark energy's density could be slowly declining, altering the fate of the cosmos and fueling excitement that we may be witnessing the universe's next great revelation.

      

      
        Entangled atoms found to supercharge light emission
        Physicists have uncovered how direct atom-atom interactions can amplify superradiance, the collective burst of light from atoms working in sync. By incorporating quantum entanglement into their models, they reveal that these interactions can enhance energy transfer efficiency, offering new design principles for quantum batteries, sensors, and communication systems.

      

      
        Astronomers capture a violent super-eruption from a young sun
        Astronomers observed a massive, multi-temperature plasma eruption from a young Sun-like star, revealing how early solar explosions could shape planets. These fierce events may have influenced the atmosphere and life-forming chemistry of the early Earth.

      

      
        The bold idea that spacetime doesn't exist
        Spacetime isn't something that exists; it's a model for describing how events happen. Treating events as objects creates philosophical confusion and fuels misconceptions, such as time-travel paradoxes. Recognizing that events merely occur within an existing world brings clarity to physics and philosophy alike.

      

      
        Scientists achieve forensics' "Holy Grail" by recovering fingerprints from fired bullets
        Researchers at Maynooth University have achieved a forensic milestone by revealing fingerprints on fired bullet casings using a safe electrochemical process. The method uses mild voltage and non-toxic materials to make hidden ridges visible within seconds. Effective even on aged casings, it could help investigators connect evidence directly to a suspect rather than just a weapon.

      

      
        Quantum light breakthrough could transform technology
        Scientists have achieved a breakthrough in light manipulation by using topological insulators to generate both even and odd terahertz frequencies through high-order harmonic generation (HHG). By embedding these exotic materials into nanostructured resonators, the team was able to amplify light in unprecedented ways, confirming long-theorized quantum effects. This discovery opens the door to new terahertz technologies with vast implications for ultrafast electronics, wireless communication, and qu...

      

      
        JWST captures stunning 3D view of a planet's scorching atmosphere
        A team of astronomers used the James Webb Space Telescope to create the first 3D atmospheric map of an exoplanet. The fiery WASP-18b, a massive "ultra-hot Jupiter," revealed striking temperature contrasts, including regions so hot they destroy water molecules. This pioneering eclipse mapping technique lets scientists visualize alien weather in unprecedented detail and could soon be applied to smaller, rocky planets.

      

      
        This artificial leaf turns pollution into power
        Cambridge researchers have engineered a solar-powered "artificial leaf" that mimics photosynthesis to make valuable chemicals sustainably. Their biohybrid device combines organic semiconductors and enzymes to convert CO2 and sunlight into formate with high efficiency. It's durable, non-toxic, and runs without fossil fuels--paving the way for a greener chemical industry.

      

      
        Scientists uncover what delayed Earth's oxygen boom for a billion years
        Researchers uncovered that trace compounds like nickel and urea may have delayed Earth's oxygenation for millions of years. Experiments mimicking early Earth revealed how their concentrations controlled cyanobacterial growth, dictating when oxygen began to accumulate. As nickel declined and urea stabilized, photosynthetic life thrived, sparking the Great Oxidation Event. The findings could also guide the search for biosignatures on distant worlds.

      

      
        Too much screen time may be hurting kids' hearts
        More screen time among children and teens is linked to higher risks of heart and metabolic problems, particularly when combined with insufficient sleep. Danish researchers discovered a measurable rise in cardiometabolic risk scores and a metabolic "fingerprint" in frequent screen users. Experts say better sleep and balanced daily routines can help offset these effects and safeguard lifelong health.

      

      
        Astronomers capture a spooky "cosmic bat" in deep space
        Astronomers have captured a haunting image of a "cosmic bat" spreading its wings across deep space. This nebula, 10,000 light-years away, glows crimson as newborn stars ignite clouds of gas and dust.
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New 2D material transforms air into fuel and fertilizer | ScienceDaily
Scientists are working to make renewable technologies more efficient by studying ultra-thin materials known as two-dimensional (2D) materials. These materials could open new pathways for producing essential chemicals like ammonia, a key ingredient in fertilizer, through cleaner and more sustainable methods.


						
Among these materials, a family called MXenes stands out. MXenes are low-dimensional compounds capable of converting components from the air into ammonia that can be used in fertilizers and transportation fuels. Their unique chemistry allows scientists to adjust their composition, providing precise control over their properties and performance.

This research was detailed in the Journal of the American Chemical Society by chemical engineering professors Drs. Abdoulaye Djire and Perla Balbuena, along with Ph.D. candidate Ray Yoo.

Rethinking Catalyst Design

Djire and his team are challenging long-held beliefs about how transition metal-based materials function. Traditionally, scientists believed a catalyst's effectiveness was determined solely by the type of metal it contained. Djire's group aims to expand that understanding.

"We aim to expand our understanding of how materials function as catalysts under electrocatalytic conditions," Djire said. "Ultimately, this knowledge may help us identify the key components needed to produce chemicals and fuels from earth-abundant resources."

Tuning Atomic Properties for Better Performance

The structure of MXenes can be adjusted by modifying how nitrogen atoms interact within the lattice. This change, known as lattice nitrogen reactivity, influences the way molecules vibrate, known as their vibrational properties. These properties are critical in determining how effectively a material can catalyze chemical reactions.




Because MXenes can be fine-tuned, they can be optimized for a wide variety of renewable energy applications. Yoo explained that this makes them promising alternatives to costly electrocatalyst materials.

"MXenes are the ideal candidates as transition metal-based alternative materials. They have promising potential due to their many desirable qualities," Yoo said. "Nitride MXenes play an important role in electrocatalysis, as shown through their improvement in performance compared to the widely studied carbide counterparts."

Computational Insights and Molecular Interactions

To deepen their understanding, Ph.D. student Hao-En Lai from Dr. Balbuena's group conducted computational studies to model how MXenes behave at the molecular level. The simulations revealed how energy-relevant solvents interact with MXene surfaces, helping the researchers quantify molecular interactions important to ammonia synthesis.

Djire, Yoo, and their collaborators also analyzed the vibrational behavior of titanium nitride using Raman spectroscopy, a non-destructive method that reveals detailed information about a material's structure and bonding.

"I feel that one of the most important parts of this research is the ability of Raman spectroscopy to reveal the lattice nitrogen reactivity," Yoo said. "This reshapes the understanding of the electrocatalytic system involving MXenes."

According to Yoo, continuing to explore nitride MXenes and their interactions with polar solvents through Raman spectroscopy could yield major advancements in green chemistry.




Toward Atom-by-Atom Control of Energy Conversion

"We demonstrate that electrochemical ammonia synthesis can be achieved through the protonation and replenishment of lattice nitrogen," Djire said. "The ultimate goal of this project is to gain an atomistic-level understanding of the role played by the atoms that constitute a material's structure."

This research received support from the U.S. Army DEVCOM ARL Army Research Office Energy Sciences Competency, Electrochemistry Program (award # W911NF-24-1-0208). The authors noted that the opinions and conclusions presented are their own and do not necessarily reflect the official policies of the U.S. Army or the U.S. Government.
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A new equation may explain the Universe without dark matter | ScienceDaily
For many years, scientists have believed that dark matter and dark energy make up most of the cosmos. But new research challenges that view, suggesting these mysterious components might not exist at all. Instead, the effects we attribute to them could arise naturally if the fundamental forces of the universe slowly weaken as it grows older.


						
The study, led by Rajendra Gupta, an Adjunct Professor in the Department of Physics at the University of Ottawa, proposes that gradual changes in the strength of nature's forces (such as gravity) over time and space could explain several puzzling cosmic behaviors. These include how galaxies rotate, evolve, and cluster, as well as how the universe expands.

Challenging Long-Held Assumptions

"The universe's forces actually get weaker on the average as it expands," Professor Gupta explains. "This weakening makes it look like there's a mysterious push making the universe expand faster (which is identified as dark energy). However, at galactic and galaxy-cluster scale, the variation of these forces over their gravitationally bound space results in extra gravity (which is considered due to dark matter). But those things might just be illusions, emergent from the evolving constants defining the strength of the forces."

He continues, "There are two very different phenomena needed to be explained by dark matter and dark energy: The first is at cosmological scale, that is, at a scale larger than 600 million light years assuming the universe is homogeneous and the same in all directions. The second is at astrophysical scale, that is, at smaller scale the universe is very lumpy and direction dependent. In the standard model, the two scenarios require different equations to explain observations using dark matter and dark energy. Ours is the only one that explains them with the same equation, and without needing dark matter or dark energy."

Gupta adds that the approach provides a single framework for explaining observations like galaxy rotation, clustering, and the bending of light around massive objects. "It's all just the result of the constants of nature varying as the universe ages and becomes lumpy," he says.

A New Model on the Galactic Scale

In earlier work, Professor Gupta questioned the existence of dark matter on a cosmic scale. His latest research extends that idea to smaller, astrophysical scales, examining how galaxies rotate.




In this model, a parameter known as a emerges when the coupling constants -- the quantities describing the strength of fundamental forces -- are allowed to evolve. This a term acts as an additional element in gravitational equations, reproducing the same effects traditionally explained by dark matter and dark energy.

At large scales, a is treated as constant (for example, using supernova data). Locally, within galaxies, a changes depending on how ordinary matter (black holes, stars, planets, and gas) is distributed. In regions rich in matter, the effect is smaller; in sparse regions, it grows stronger. As a result, the model naturally explains why stars in a galaxy's outer regions move faster than expected without invoking unseen dark matter halos.

Rethinking the Universe's Timeline

Gupta believes this approach could help resolve longstanding astronomical puzzles. "For years, we've struggled to explain how galaxies in the early universe formed so quickly and became so massive," he notes. "With our model, you don't need to assume any exotic particles or break the rules of physics. The timeline of the universe simply stretches out, almost doubling the universe's age, and making room for everything we observe."

By effectively lengthening the universe's developmental timeline, the model makes it easier to understand how enormous structures -- such as galaxies and black holes -- could have formed so soon after the Big Bang.

This theory could dramatically reshape our understanding of the cosmos. It even suggests that the decades-long search for dark matter particles, which has cost billions of dollars, might not be needed. Even if such exotic particles were discovered, Gupta argues, they would still only account for about six times the mass of ordinary matter.

"Sometimes, the simplest explanation is the best one. Maybe the Universe's biggest secrets are just tricks played by the evolving constants of nature," he concludes.

The research, titled "Testing CCC+TL Cosmology with Galaxy Rotation Curves," appears in the peer-reviewed journal Galaxies.
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Colossal stars forged the Universe's earliest clusters | ScienceDaily
An international team led by ICREA researcher Mark Gieles from the Institute of Cosmos Sciences of the University of Barcelona (ICCUB) and the Institute of Space Studies of Catalonia (IEEC) has created a new model that sheds light on how extremely massive stars (EMS), with more than 1,000 times the mass of the Sun, shaped the formation and early development of the universe's oldest star clusters.


						
Published in the Monthly Notices of the Royal Astronomical Society, the research shows that these enormous, short-lived stars played a vital role in determining the chemical makeup of globular clusters (GCs), which are among the most ancient and mysterious stellar systems known.

Globular clusters: ancient witnesses to cosmic history

Globular clusters are tightly packed, spherical collections of hundreds of thousands to millions of stars found in nearly every galaxy, including our own Milky Way. Most of them are over 10 billion years old, suggesting they emerged not long after the Big Bang.

The stars within these clusters display unusual chemical compositions, with unexpected levels of elements such as helium, nitrogen, oxygen, sodium, magnesium, and aluminum. These puzzling variations, long a mystery to astronomers, hint at complex processes that altered the gas from which the stars originally formed, likely involving extremely hot "contaminants."

Modeling the birth of ancient clusters

The new study expands on an existing theory called the inertial-inflow model, applying it to the extreme conditions of the early universe. The researchers demonstrate that in the most massive star clusters, turbulent gas flows can naturally generate extremely massive stars (EMS) ranging from 1,000 to 10,000 times the Sun's mass. These stellar giants produce powerful winds filled with the products of high-temperature hydrogen fusion, which then mix with the surrounding pristine gas to create stars with distinct chemical fingerprints.




"Our model shows that just a few extremely massive stars can leave a lasting chemical imprint on an entire cluster," explains Mark Gieles (ICREA-ICCUB-IEEC). "It finally links the physics of globular cluster formation with the chemical signatures we observe today."

Researchers Laura Ramirez Galeano and Corinne Charbonnel of the University of Geneva add, "It was already known that nuclear reactions in the centres of extremely massive stars could create the appropriate abundance patterns. We now have a model that provides a natural pathway for forming these stars in massive star clusters."

This entire process unfolds quickly -- within just one to two million years -- and takes place before any supernova explosions occur, preventing contamination of the cluster's gas by supernova material.

Unlocking clues to the early universe and black holes

The findings have implications that reach far beyond the Milky Way. The authors suggest that nitrogen-rich galaxies observed by the James Webb Space Telescope (JWST) likely contain globular clusters dominated by extremely massive stars that formed in the earliest phases of galaxy evolution.

"Extremely massive stars may have played a key role in the formation of the first galaxies," notes Paolo Padoan (Dartmouth College and ICCUB-IEEC). "Their luminosity and chemical production naturally explain the nitrogen-enriched proto-galaxies that we now observe in the early universe with the JWST."

These immense stars are thought to end their lives by collapsing into intermediate-mass black holes (weighing more than 100 Suns), which could be detectable through gravitational waves.

Overall, the study offers a cohesive explanation connecting star formation, chemical enrichment, and black hole creation. It suggests that extremely massive stars were crucial to the development of the first galaxies, simultaneously enriching globular clusters and giving rise to the earliest black holes.
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The Universe may have already started slowing down | ScienceDaily
The universe may not be speeding up after all. According to a new study, its expansion could actually be slowing down, challenging one of modern cosmology's most fundamental ideas.


						
The findings, published November 6 in Monthly Notices of the Royal Astronomical Society, question the long-accepted belief that a mysterious force known as "dark energy" is pushing galaxies apart at an ever-increasing rate. Instead, researchers found no convincing evidence that the universe is still accelerating.

If confirmed, the results could reshape scientists' understanding of dark energy, help resolve the long-standing "Hubble tension," and transform theories about the universe's past and future.

Evidence for a Cosmic Slowdown

Lead researcher Professor Young-Wook Lee of Yonsei University in South Korea said, "Our study shows that the universe has already entered a phase of decelerated expansion at the present epoch and that dark energy evolves with time much more rapidly than previously thought.

"If these results are confirmed, it would mark a major paradigm shift in cosmology since the discovery of dark energy 27 years ago."

For nearly three decades, astronomers have believed that the universe's expansion was accelerating due to dark energy, a mysterious force acting as a kind of "anti-gravity." This conclusion was originally based on measurements of distant type Ia supernovae, a discovery that earned the 2011 Nobel Prize in Physics.




Rethinking the Universe's "Standard Candles"

The new research from Yonsei University challenges that foundation. Type Ia supernovae, long considered reliable "standard candles" for measuring cosmic distances, appear to be influenced by the age of the stars that create them.

Even after standardizing their brightness, the team found that supernovae originating from younger stars tend to look fainter, while those from older stars appear brighter. Analyzing data from 300 host galaxies, the researchers confirmed this age effect with an extraordinary level of confidence (99.999%).

This means that part of the dimming once attributed to cosmic acceleration could actually result from stellar population differences rather than universal expansion.

A New Model Emerges

When the team corrected for this age-related bias, the supernova data no longer fit the standard LCDM model, which assumes a constant form of dark energy. Instead, it matched more closely with a newer model supported by the Dark Energy Spectroscopic Instrument (DESI) project.




This alternative model draws on baryonic acoustic oscillations (BAO) -- essentially ancient sound waves from the Big Bang -- and data from the cosmic microwave background (CMB). Both sources suggest that dark energy is not constant but instead weakens and changes over time.

When researchers combined the corrected supernova data with BAO and CMB results, the evidence became overwhelming: the universe does not appear to be accelerating anymore, but has entered a phase of decelerated expansion.

A Universe Already Slowing

Professor Lee explained, "In the DESI project, the key results were obtained by combining uncorrected supernova data with baryonic acoustic oscillations measurements, leading to the conclusion that while the universe will decelerate in the future, it is still accelerating at present.

"By contrast, our analysis -- which applies the age-bias correction -- shows that the universe has already entered a decelerating phase today. Remarkably, this agrees with what is independently predicted from BAO-only or BAO+CMB analyses, though this fact has received little attention so far."

Testing the Findings

To strengthen their conclusions, the Yonsei team is performing what they call an "evolution-free test." This approach examines only supernovae from young, coeval galaxies -- those with stars of similar ages -- across the entire redshift range. Early results already support the main finding.

"Within the next five years, with the Vera C. Rubin Observatory discovering more than 20,000 new supernova host galaxies, precise age measurements will allow for a far more robust and definitive test of supernova cosmology," said research professor Chul Chung, a co-lead author of the study, along with PhD candidate Junhyuk Son.

The Vera C. Rubin Observatory and the Future of Cosmology

Located high in the Chilean Andes, the Vera C. Rubin Observatory houses the world's most powerful digital camera. Having begun scientific operations this year, it is expected to revolutionize our understanding of both the solar system and the broader universe.

After the Big Bang, roughly 13.8 billion years ago, the universe expanded rapidly before gravity slowed it down. Then, around nine billion years after its birth, scientists discovered that expansion had begun speeding up again. This was attributed to dark energy, which is believed to make up about 70 percent of the universe.

Dark Energy's Mystery Deepens

Despite decades of study, dark energy remains one of science's most puzzling enigmas. Last year, data from DESI in Tucson, Arizona hinted that the influence of dark energy might have changed over time, an idea now gaining traction with the Yonsei team's new results.

With advanced instruments like DESI and the Vera C. Rubin Observatory, astronomers hope to finally uncover what dark energy really is -- and how it shapes the fate of the universe.
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Astronomers discover dying stars eating their planets | ScienceDaily
A new study from astronomers at UCL (University College London) and the University of Warwick suggests that aging stars may be destroying the giant planets orbiting closest to them.


						
When stars like the Sun exhaust their hydrogen fuel, they begin to cool and expand, transforming into red giants. For our Sun, this dramatic phase is expected to occur in roughly five billion years.

The research, published in the Monthly Notices of the Royal Astronomical Society, analyzed nearly half a million stars that had recently entered this "post-main sequence" stage of evolution.

Searching for Planets Around Evolving Stars

The team identified 130 planets and potential planet candidates (i.e., that still need to be confirmed) orbiting closely around these aging stars, including 33 new candidates never detected before.

They found that such planets were far less common around stars that had expanded and cooled enough to qualify as red giants (i.e., those further along in their post-main sequence evolution). This pattern suggests that many of these planets may already have been destroyed.

Evidence of Planetary Destruction

Lead author Dr. Edward Bryant (Mullard Space Science Laboratory at UCL and the University of Warwick) explained: "This is strong evidence that as stars evolve off their main sequence they can quickly cause planets to spiral into them and be destroyed. This has been the subject of debate and theory for some time but now we can see the impact of this directly and measure it at the level of a large population of stars.




"We expected to see this effect but we were still surprised by just how efficient these stars seem to be at engulfing their close planets."

According to Dr. Bryant, the destruction occurs through a powerful gravitational struggle known as tidal interaction. As a star grows and expands, these forces intensify. "Just like the Moon pulls on Earth's oceans to create tides, the planet pulls on the star," he said. "These interactions slow the planet down and cause its orbit to shrink, making it spiral inwards until it either breaks apart or falls into the star."

What It Means for the Solar System

Co-author Dr. Vincent Van Eylen (Mullard Space Science Laboratory at UCL) added perspective: "In a few billion years, our own Sun will enlarge and become a red giant. When this happens, will the solar system planets survive? We are finding that in some cases planets do not.

"Earth is certainly safer than the giant planets in our study, which are much closer to their star. But we only looked at the earliest part of the post-main sequence phase, the first one or two million years of it -- the stars have a lot more evolution to go.

"Unlike the missing giant planets in our study, Earth itself might survive the Sun's red giant phase. But life on Earth probably would not."

To carry out their research, the team used data from NASA's Transiting Exoplanet Survey Satellite (TESS). They employed an algorithm to identify small, repeated dips in starlight caused by planets passing in front of their stars. Their focus was on giant planets with short orbits (i.e., taking no more than 12 days to circle their star).




Starting with more than 15,000 possible signals, the researchers used rigorous checks to eliminate false positives, ultimately narrowing the list to 130 confirmed or candidate planets. Of these, 48 were already known, 49 were known candidates awaiting confirmation, and 33 were completely new discoveries.

Fewer Planets Around Older Stars

The researchers found that stars further along in their evolution were significantly less likely to host nearby giant planets. The overall occurrence rate was just 0.28%, with younger post-main sequence stars showing a higher rate (0.35%) comparable to main sequence stars. The most evolved stars -- those classified as red giants -- showed a sharp drop to 0.11%. (For this analysis, the smallest 12 of the 130 identified planets were excluded.)

Using TESS data, astronomers can estimate a planet's size (radius). To confirm whether these objects are true planets or low-mass stars or brown dwarfs ("failed stars" that never ignited nuclear fusion), their mass must be determined.

This is done by measuring the tiny shifts in the motion of the host star caused by a planet's gravitational pull. These "stellar wobbles" allow scientists to infer the planet's mass.

Dr. Bryant added: "Once we have these planets' masses, that will help us understand exactly what is causing these planets to spiral in and be destroyed."

The research was supported by the UK Science and Technology Facilities Council (STFC).
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Artificial neurons that behave like real brain cells | ScienceDaily
Scientists at the USC Viterbi School of Engineering and the School of Advanced Computing have created artificial neurons that reproduce the intricate electrochemical behavior of real brain cells. The discovery, published in Nature Electronics, marks a major milestone in neuromorphic computing, a field that designs hardware modeled after the human brain. This advancement could shrink chip sizes by orders of magnitude, cut energy use dramatically, and push artificial intelligence closer to achieving artificial general intelligence.


						
Unlike digital processors or earlier neuromorphic chips that only simulate brain activity through mathematical models, these new neurons physically reproduce how real neurons operate. Just as natural brain activity is triggered by chemical signals, these artificial versions use actual chemical interactions to start computational processes. This means they are not just symbolic representations but tangible recreations of biological function.

A New Class of Brain-Like Hardware

The research, led by Professor Joshua Yang of USC's Department of Computer and Electrical Engineering, builds on his earlier pioneering work on artificial synapses more than a decade ago. The team's new approach centers on a device called a "diffusive memristor." Their findings describe how these components could lead to a new generation of chips that both complement and enhance traditional silicon-based electronics. While silicon systems rely on electrons to perform computations, Yang's diffusive memristors use the motion of atoms instead, creating a process that more closely resembles how biological neurons transmit information. The result could be smaller, more efficient chips that process information the way the brain does and potentially pave the way toward artificial general intelligence (AGI).

In the brain, both electrical and chemical signals drive communication between nerve cells. When an electrical impulse reaches the end of a neuron at a junction called a synapse, it converts into a chemical signal to transmit information to the next neuron. Once received, that signal is converted back into an electrical impulse that continues through the neuron. Yang and his colleagues have replicated this complex process in their devices with striking accuracy. A major advantage of their design is that each artificial neuron fits within the footprint of a single transistor, whereas older designs required tens or even hundreds.

In biological neurons, charged particles known as ions help create the electrical impulses that enable activity in the nervous system. The human brain relies on ions such as potassium, sodium, and calcium to make this happen.

Using Silver Ions to Recreate Brain Dynamics

In the new study, Yang -- who also directs the USC Center of Excellence on Neuromorphic Computing -- used silver ions embedded in oxide materials to generate electrical pulses that mimic natural brain functions. These include fundamental processes like learning, movement, and planning.




"Even though it's not exactly the same ions in our artificial synapses and neurons, the physics governing the ion motion and the dynamics are very similar," says Yang.

Yang explains, "Silver is easy to diffuse and gives us the dynamics we need to emulate the biosystem so that we can achieve the function of the neurons, with a very simple structure." The new device that can enable a brain-like chip is called the "diffusive memristor" because of the ion motion and the dynamic diffusion that occurs with the use of silver.

He adds, the team chose to utilize ion dynamics for building artificial intelligent systems "because that is what happens in the human brain, for a good reason and since the human brain, is the 'winner in evolution-the most efficient intelligent engine."

"It's more efficient," says Yang.

Why Efficiency Matters in AI Hardware

Yang emphasizes that the issue with modern computing isn't lack of power but inefficiency. "It's not that our chips or computers are not powerful enough for whatever they are doing. It's that they aren't efficient enough. They use too much energy," he explains. This is especially important given how much energy today's large-scale artificial intelligence systems consume to process massive datasets.




Yang goes on to explain that unlike the brain, "Our existing computing systems were never intended to process massive amounts of data or to learn from just a few examples on their own. One way to boost both energy and learning efficiency is to build artificial systems that operate according to principles observed in the brain."

If you are looking for pure speed, electrons that run modern computing would be the best for fast operations. But, he explains, "Ions are a better medium than electrons for embodying principles of the brain. Because electrons are lightweight and volatile, computing with them enables software-based learning rather than hardware-based learning, which is fundamentally different from how the brain operates."

In contrast, he says, "The brain learns by moving ions across membranes, achieving energy-efficient and adaptive learning directly in hardware, or more precisely, in what people may call 'wetware'."

For example, a young child can learn to recognize handwritten digits after seeing only a few examples of each, whereas a computer typically needs thousands to achieve the same task. Yet, the human brain accomplishes this remarkable learning while consuming only about 20 watts of power, compared to the megawatts required by today's supercomputers.

Potential Impact and Next Steps

Yang and his team see this technology as a major step toward replicating natural intelligence. However, he acknowledges that the silver used in these experiments is not yet compatible with standard semiconductor manufacturing processes. Future work will explore other ionic materials that can achieve similar effects.

The diffusive memristors are efficient in both energy and size. A typical smartphone may contain around ten chips, each with billions of transistors switching on and off to perform calculations.

"Instead [with this innovation], we just use a footprint of one transistor for each neuron. We are designing the building blocks that eventually led us to reduce the chip size by orders of magnitude, reduce the energy consumption by orders of magnitude, so it can be sustainable to perform AI in the future, with similar level of intelligence without burning energy that we cannot sustain," says Yang.

Now that we have demonstrated capable and compact building blocks, artificial synapses and neurons, the next step is to integrate large numbers of them and test how closely we can replicate the brain's efficiency and capabilities. "Even more exciting," says Yang, "is the prospect that such brain-faithful systems could help us uncover new insights into how the brain itself works."
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Turning CO2 into clean fuel faster and cheaper | ScienceDaily
A team of scientists led by Dr. Kee Young Koo from the Hydrogen Research Department at the Korea Institute of Energy Research (President Yi Chang-Keun, hereafter referred to as KIER) has created a world-leading catalyst capable of transforming carbon dioxide, a major greenhouse gas, into an essential ingredient for producing eco-friendly fuels.


						
The reverse water-gas shift (RWGS) reaction is a chemical process that converts carbon dioxide (CO2) into carbon monoxide (CO) and water (H2O) by reacting it with hydrogen (H2) in a reactor. The resulting carbon monoxide can then be combined with hydrogen to make syngas, a fundamental building block used to produce synthetic fuels such as e-fuels* and methanol. Because of its ability to recycle CO2 into usable fuel components, the RWGS reaction is seen as a promising pathway for advancing sustainable energy production.

Overcoming the Limits of Conventional Catalysts

Traditionally, the RWGS reaction operates best at temperatures above 800 degC. Nickel-based catalysts are often used because they can withstand such heat, but they lose performance over time as particles clump together, reducing surface area and efficiency. Operating at lower temperatures avoids this problem, but it also leads to the formation of unwanted byproducts such as methane, lowering carbon monoxide output.

To make the process more efficient and affordable, researchers have been searching for catalysts that remain highly active under low-temperature conditions. The KIER team succeeded by developing a new copper-based catalyst that delivers outstanding results at just 400 degC.

A Breakthrough in Copper Catalyst Design

The newly engineered copper-magnesium-iron mixed oxide catalyst outperformed commercial copper catalysts, producing carbon monoxide 1.7 times faster and with a 1.5 times higher yield at 400 degC.




Copper catalysts have a key advantage over nickel: they can selectively produce only carbon monoxide at temperatures below 400 degC without forming methane. However, copper's thermal stability typically weakens near that temperature, leading to particle agglomeration and loss of activity.

To solve this challenge, Dr. Koo's team incorporated a layered double hydroxide (LDH) structure into their design. This layered structure contains thin metal sheets with water molecules and anions between them. By adjusting the ratio and type of metal ions, the researchers fine-tuned the catalyst's physical and chemical characteristics. Adding iron and magnesium helped fill the gaps between copper particles, effectively preventing clumping and improving heat resistance.

Real-time infrared analysis and reaction testing revealed why the new catalyst performs so well. Conventional copper catalysts convert CO2 into carbon monoxide through intermediate compounds called formates. The new material, however, bypasses these intermediates entirely, converting CO2 directly into CO on its surface. Because it avoids side reactions that produce methane or other byproducts, the catalyst maintains high activity even at a relatively low temperature of 400 degC.

Record Performance and Global Significance

At 400 degC, the catalyst achieved a carbon monoxide yield of 33.4% and a formation rate of 223.7 micromoles per gram of catalyst per second (mmol*gcat[?]1*s[?]1), maintaining stability for over 100 continuous hours. These results represent a 1.7-fold higher formation rate and a 1.5-fold higher yield than standard copper catalysts. When compared to platinum-based catalysts, which are costly but highly active, the new catalyst still outperformed them with a 2.2-fold faster formation rate and a 1.8-fold higher yield. This places it among the top-performing CO2 conversion catalysts in the world.

"The low-temperature CO2 hydrogenation catalyst technology is a breakthrough achievement that enables the efficient production of carbon monoxide using inexpensive and abundant metals," said Dr. Kee Young Koo, the project's lead researcher. "It can be directly applied to the production of key feedstocks for sustainable synthetic fuels. Moving forward, we will continue our research to expand its application to real industrial settings, thereby contributing to the realization of carbon neutrality and the commercialization of sustainable synthetic fuel production technologies."

Notes

* E-Fuels are synthetic fuels produced by combining green hydrogen, generated with renewable electricity, and captured CO2 from the atmosphere or sustainable biomass. They are emerging as a promising alternative to conventional fossil fuels, especially for hard-to-decarbonize sectors such as aviation and shipping.

The research findings were published online in May 2025 in Applied Catalysis B: Environmental and Energy, a leading journal in the field of energy and environmental catalysis. The study was supported by the KIER's R&D project, 'Development of e-SAF (sustainable aviation fuel) production technology from carbon dioxide and hydrogen.
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Dark matter may be lighting up the heart of the Milky Way | ScienceDaily
New findings suggest that dark matter could once again be the missing piece in one of astronomy's longest-running puzzles: the strange excess of gamma rays glowing from the Milky Way's core. By recreating the galaxy's turbulent early life and the massive collisions that shaped it, scientists discovered that dark matter near the center may be arranged very differently than once believed. This new configuration closely matches the mysterious radiation pattern first seen by NASA's Fermi telescope, restoring dark matter as a strong candidate for explaining the Milky Way's glowing heart.


						
The new study has breathed fresh life into one of astrophysics' most persistent debates: what is causing the powerful gamma-ray glow at the center of our galaxy?

Led by Dr. Moorits Muru, with Dr. Noam Libeskind and Dr. Stefan Gottlober of the Leibniz Institute for Astrophysics Potsdam (AIP), in collaboration with Professor Yehuda Hoffman of the Hebrew University of Jerusalem's Racah Institute of Physics and Professor Joseph Silk of Oxford University, the research appears in Physical Review Letters. Their work uses advanced cosmological simulations to test whether dark matter -- the invisible material thought to make up most of the universe -- can still account for the surplus of high-energy radiation first spotted by NASA's Fermi Gamma-ray Space Telescope.

Revisiting the Galactic Center Excess

For more than a decade, scientists have wrestled with the so-called "Galactic Center Excess," an unexpected surge of gamma rays streaming from the Milky Way's heart. Early on, researchers suspected that dark matter particles migh t be colliding and annihilating each other, creating intense bursts of radiation. However, the observed pattern of gamma rays didn't quite fit the expected shape of dark matter distributions. This discrepancy led many to favor another explanation: ancient, fast-spinning neutron stars known as millisecond pulsars.

To test the possibilities, the team turned to Hestia, a series of high-resolution simulations designed to model galaxies like the Milky Way within realistic cosmic environments. By retracing the galaxy's violent mergers and chaotic beginnings, the researchers found that these ancient events could have significantly altered the shape and density of dark matter in its core.

Their results reveal a far more intricate, nonspherical dark matter structure than earlier models predicted -- one that naturally reproduces the spread of gamma rays without the need to invoke large numbers of pulsars.




The Milky Way's Chaotic Past Leaves a Mark

"The Milky Way's history of collisions and growth leaves clear fingerprints on how dark matter is arranged at its core," the researchers explained. "When we account for that, the gamma-ray signal looks a lot more like something dark matter could explain."

Although the study doesn't end the debate, it reestablishes dark matter as a leading explanation for one of modern astronomy's most intriguing phenomena.

Future observatories such as the Cherenkov Telescope Array, capable of detecting even higher-energy gamma rays, will provide sharper tests of these competing theories. These instruments could confirm whether the glow truly comes from dark matter or whether another cosmic process is responsible.

"This study gives us a fresh way to interpret one of the most intriguing signals in the sky," the team said. "Either we'll confirm that dark matter leaves an observable trace -- or we'll learn something entirely new about the Milky Way itself."
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Breakthrough links magnetism and electricity for faster tech | ScienceDaily
Engineers at the University of Delaware have uncovered a new way to connect magnetic and electric forces in computing, a finding that could pave the way for computers that run dramatically faster while consuming far less energy.


						
Tiny Magnetic Waves Generate Electric Signals

In a study published in Proceedings of the National Academy of Sciences, researchers from the university's Center for Hybrid, Active and Responsive Materials (CHARM), a National Science Foundation-funded Materials Research Science and Engineering Center, report that magnons -- tiny magnetic waves that move through solid materials -- are capable of generating measurable electric signals.

This discovery suggests that future computer chips could merge magnetic and electric systems directly, removing the need for the constant energy exchange that limits the performance of today's devices.

How Magnons Transmit Information

Traditional electronics rely on the flow of charged electrons, which lose energy as heat when moving through circuits. In contrast, magnons carry information through the synchronized "spin" of electrons, creating wave-like patterns across a material. According to theoretical models developed by the UD team, when these magnetic waves travel through antiferromagnetic materials, they can induce electric polarization, effectively creating a measurable voltage.

Toward Ultrafast, Energy-Efficient Computing

Antiferromagnetic magnons can move at terahertz frequencies -- around a thousand times faster than magnetic waves in conventional materials. This exceptional speed points to a promising path for ultrafast, low-power computing. The researchers are now working to verify their theoretical predictions through experiments and to investigate how magnons interact with light, which could lead to even more efficient ways of controlling them.




Advancing Quantum Material Research

This work contributes to CHARM's larger goal of developing hybrid quantum materials for cutting-edge technologies. The center's researchers study how different types of materials -- such as magnetic, electronic, and quantum systems -- can be combined and controlled to create next-generation technologies. CHARM's goal is to design smart materials that respond to their environments and enable breakthroughs in computing, energy, and communication.

The study's co-authors are Federico Garcia-Gaitan, Yafei Ren, M. Benjamin Jungfleisch, John Q. Xiao, Branislav K. Nikolic, Joshua Zide, and Garnett W. Bryant (NIST/University of Maryland). Funding was provided by the National Science Foundation under award DMR-2011824
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Physicists uncover hidden "doorways" that let electrons escape | ScienceDaily
Imagine a frog inside a box with an opening partway up one side. Whether it can escape depends on how much energy it has: if it can jump high enough, it could, in theory, reach the opening. But success requires more than just a high jump -- it also needs to pass through that opening.


						
Electrons inside solid materials behave in a surprisingly similar way. When they gain extra energy (for instance, when the material is struck by other electrons), they can sometimes break free from the solid. This process has been known for decades and forms the basis of many technologies. However, until recently, scientists had been unable to calculate it with precision. Researchers from several groups at TU Wien have now found the solution. Just as the frog must find the right opening, an electron also needs to locate a specific "exit," known as a "doorway state."

A Simple Setup, Unexpected Results

"Solids from which relatively slow electrons emerge play a key role in physics. From the energies of these electrons, we can extract valuable information about the material," explains Anna Niggas from the Institute of Applied Physics at TU Wien, the study's first author.

Inside any material, electrons can exist with a range of energies. As long as they stay below a certain energy limit, they remain trapped. When the material is supplied with extra energy, some electrons can surpass this boundary.

"One might assume that all these electrons, once they have enough energy, simply leave the material," says Prof. Richard Wilhelm, head of the Atomic and Plasma Physics group at TU Wien. "If that were true, things would be simple: we would just look at the electrons' energies inside the material and directly infer which electrons should appear outside. But, as it turns out, that's not what happens."

Theoretical models and experimental findings often failed to match. This mismatch was especially puzzling because "different materials -- such as graphene structures with different amounts of layers -- can have very similar electron energy levels, yet show completely different behaviors in the emitted electrons," says Anna Niggas.




No Exit Without a Doorway

The key discovery is that energy alone cannot determine whether an electron escapes. There are quantum states above the energy threshold that still fail to lead out of the material, a fact missing from earlier models. "From an energetic point of view, the electron is no longer bound to the solid. It has the energy of a free electron, yet it still remains spatially located where the solid is," says Richard Wilhelm. The electron behaves like the frog that jumps high enough but fails to find the exit.

"The electrons must occupy very specific states -- so-called doorway states," explains Prof. Florian Libisch from the Institute for Theoretical Physics. "These states couple strongly to those that actually lead out of the solid. Not every state with sufficient energy is such a doorway state -- only those that represent an 'open door' to the outside."

"For the first time, we've shown that the shape of the electron spectrum depends not only on the material itself, but crucially on whether and where such resonant doorway states exist," says Anna Niggas. Interestingly, some of these states appear only when more than five layers of a material are stacked. This insight offers new opportunities for precisely designing and applying layered materials in both research and advanced technologies.
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New evidence suggests Einstein's cosmic constant may be wrong | ScienceDaily
Dark energy, the mysterious force thought to drive the universe's accelerating expansion, remains one of the deepest puzzles in modern physics. For years, the leading explanation has been that this energy is constant -- an unchanging property of empty space responsible for cosmic acceleration. But recent evidence has scientists rethinking that assumption.


						
Last year, results from the Dark Energy Survey (DES) and the Dark Energy Spectroscopic Instrument (DESI) caught the attention of cosmologists by suggesting that dark energy might not be fixed after all. "This would be our first indication that dark energy is not the cosmological constant introduced by Einstein over 100 years ago but a new, dynamical phenomenon," explained Josh Frieman, Professor Emeritus of Astronomy and Astrophysics.

New Analysis Points to an Evolving Force

In a study published in Physical Review D in September, Frieman and Anowar Shajib, a NASA Hubble Fellowship Program Einstein Fellow in Astronomy and Astrophysics, analyzed a broad range of existing cosmological data. Their findings indicate that dynamic, time-varying models of dark energy provide a better fit to current observations than the long-standing cosmological constant model.

Shajib specializes in observational cosmology and galaxy evolution, applying strong gravitational lensing to measure the Hubble constant and narrow down dark energy parameters. Frieman's work also centers on observational cosmology, making use of massive sky surveys like the Sloan Digital Sky Survey (SDSS) and the DES to study the universe's origin, structure, and fate while probing the mysterious force driving its accelerated expansion.

The University of Chicago spoke with Shajib and Frieman about their findings, what these new models could mean for our understanding of cosmic evolution, and how future observations might reveal whether dark energy truly changes over time.

Why is dark energy significant in the study of the universe?




Frieman: We now know precisely how much dark energy there is in the universe, but we have no physical understanding of what it is. The simplest hypothesis is that it is the energy of empty space itself, in which case it would be unchanging in time, a notion that goes back to Einstein, Lemaitre, de Sitter, and others in the early part of the last century. It's a bit embarrassing that we have little to no clue what 70 percent of the universe is. And whatever it is, it will determine the future evolution of the universe.

What recent findings led cosmologists to consider that dark energy may be evolving?

Shajib: Although there has been interest in the dynamical nature of dark energy since its discovery in the '90s to resolve some observational discrepancies, until recently, most of the major and robust datasets were consistent with a non-evolving dark energy model, which is accepted as the standard cosmology. However, interest in evolving dark energy was vigorously rekindled last year from the combination of supernovae, baryon acoustic oscillation, and cosmic microwave background data from the DES, DESI, and Planck experiments. This combination of datasets indicated a strong discrepancy with the standard, non-evolving model of dark energy. The interesting feature of non-evolving dark energy is that its density stays constant through time even though space is expanding. However, for the evolving dark energy model, dark energy density will change with time.

Frieman: The data from these surveys allow us to infer the history of cosmic expansion -- how fast the universe has been expanding at different epochs in the past. If dark energy evolves in time, that history will be different than if dark energy is constant. The cosmic expansion history results suggest that over the last several billion years or so, the density of dark energy has decreased by about 10 percent -- not much, and much less than the densities of other matter and energy, but still significant.

What was the goal of this study, and what were the overall findings?

Shajib and Frieman: The goal of this study is to compare the predictions of a physical model for evolving dark energy with the latest data sets and to infer the physical properties of dark energy from this comparison. The evolving dark energy "model" used in most previous data analyses is just a mathematical formula that isn't constrained to behave as physical models do. In our paper, we directly compare physics-based models for evolving dark energy to the data and find that these models describe the current data better than the standard, non-evolving dark energy model. We also show that near-future surveys such as DESI and the Vera Rubin Observatory Legacy Survey of Space and Time (LSST) will be able to definitively tell us whether these models are correct or if, instead, dark energy really is constant.




Describe the models presented and why they better explain the behavior of dark energy compared to existing models.

Frieman: These models are based on particle physics theories of hypothetical particles called axions. Axions were first predicted by physicists in the 1970s, who sought to explain certain observed features of strong interactions. Today, axions are considered plausible candidates for dark matter, and experiments worldwide are actively searching for them, including physicists at Fermilab and the University of Chicago.

The models in our paper are based on a different, ultra-light version of the axion that would act as dark energy, not dark matter. In these models, dark energy would, in fact, be constant for the first several billion years of cosmic history, but the axion would then start to evolve -- like a ball on a sloping field that's released from rest and starts to roll -- and its density would slowly decrease, which is what the data appear to prefer. So the data suggest the existence of a new particle in nature that's about 38 orders of magnitude lighter than the electron.

What are the implications of these findings for understanding cosmic expansion?

Shajib: In these models, the dark energy density decreases with time. Dark energy is the reason for the universe's accelerated expansion, so if its density decreases, the acceleration will also decrease with time. If we consider the very far future of the universe, different characteristics of dark energy can lead to different outcomes. Two extremes of these outcomes are a Big Rip, where the accelerated expansion itself accelerates to the point that it rips everything apart, even atoms, and a Big Crunch, where the universe stops expanding at some point and recollapses, which will look like a reverse Big Bang. Our models suggest that the universe will avoid both of these extremes: it will undergo accelerated expansion for many billions of years, yielding a cold, dark universe -- a Big Freeze.

Could these results have other, less apparent implications?

Frieman: The only practical implications I can imagine are the technologies we need to develop to explore these ideas further -- building new telescopes, launching new satellites, or developing novel detectors, for example. Such developments are likely to have much more of an impact on our lives than events happening trillions of years in the future.

What excites you the most about these results?

Shajib: For this paper, we gathered all the major data sets -- from the DES, DESI, SDSS, Time-Delay COSMOgraphy, Planck, and Atacama Cosmology Telescope -- and combined them to get the most constraining measurement of dark energy to date. All these measurements come from extensive experiments, so in a way, they represent the collective knowledge that the cosmological community has gathered as a whole.

Frieman: When we began working on the DES in 2003, our goal was to constrain the properties of dark energy to determine whether it was constant or changing. For two decades, the data indicated that it was constant. We almost gave up on that question because the data consistently supported the assumption. However, we now have the first hint in over 20 years that dark energy might be changing, and if it is evolving, it must be something new, which would change our understanding of fundamental physics. That feeling is reminiscent of where we were at the beginning. It could still turn out that these hints are incorrect, but we may be on the cusp of answering that question, and that's quite exciting.
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Entangled atoms found to supercharge light emission | ScienceDaily
Researchers from the Faculty of Physics at the University of Warsaw, the Centre for New Technologies at the University of Warsaw, and Emory University (Atlanta, USA) have explored how atoms influence one another when interacting with light. Their study, published in Physical Review Letters, expands on existing models of this effect. By demonstrating that direct atom-to-atom interactions can enhance a powerful collective burst of light known as superradiance, the team opens new possibilities for developing advanced quantum technologies.


						
In light-matter systems, many emitters (e.g., atoms) share the same optical mode within a cavity. This mode represents a pattern of light confined between mirrors, enabling collective behaviors that isolated atoms cannot exhibit. A key example is superradiance, a quantum effect in which atoms emit light in perfect synchronization, creating a brightness far greater than the sum of their individual emissions.

Most earlier studies of superradiance assumed that light-matter coupling dominates, modeling the entire atomic group as one large "giant dipole" connected to the cavity's electromagnetic field. "Photons act as mediators that couple each emitter to all others inside the cavity," explains Dr. Joao Pedro Mendonca, the study's first author, who earned his PhD at the University of Warsaw and now conducts research at its Centre for New Technologies. In real materials, however, nearby atoms also interact through short-range dipole-dipole forces, which are often overlooked. The new study examines what happens when these intrinsic atom-atom interactions are considered. The findings show that such interactions can either compete with or reinforce the photon-mediated coupling responsible for superradiance. Understanding this balance is vital for interpreting experiments where light and matter strongly influence one another.

The Role of Entanglement in Light-Matter Interactions

At the heart of this behavior lies quantum entanglement, the deep connection between particles that share quantum states. Yet many common theoretical methods treat light and matter as separate entities, erasing this crucial link. "Semiclassical models greatly simplify the quantum problem but at the cost of losing crucial information; they effectively ignore possible entanglement between photons and atoms, and we found that in some cases this is not a good approximation," the authors note.

To address this, the team developed a computational method that keeps entanglement explicitly represented, allowing them to track correlations both within and between the atomic and photonic subsystems. Their results show that direct interactions between neighboring atoms can lower the threshold for superradiance and even reveal a previously unknown ordered phase that shares its key properties. Overall, the work demonstrates that including entanglement is essential for accurately describing the full range of light-matter behaviors.

Implications for Quantum Technologies

Beyond deepening fundamental understanding, this discovery has practical significance for future quantum technologies. Cavity-based light-matter systems are central to many emerging devices, including quantum batteries -- conceptual energy storage units that could charge and discharge much faster by exploiting collective quantum effects. Superradiance can speed up both processes, enhancing overall efficiency.

The new findings clarify how microscopic atomic interactions influence these processes. By adjusting the strength and nature of atom-atom interactions, scientists can tune the conditions needed for superradiance and control how energy moves through the system. "Once you keep light-matter entanglement in the model, you can predict when a device will charge quickly and when it won't. That turns a many-body effect into a practical design rule," said Joao Pedro Mendonca. Similar principles could also advance quantum communication networks and high-precision sensors.

The research grew from an international partnership that brought together expertise from several institutions. Joao Pedro Mendonca conducted multiple research stays in the United States, supported by the University of Warsaw's "Excellence Initiative -- Research University" (IDUB) program and the Polish National Agency for Academic Exchange (NAWA). The researchers emphasize that collaboration and mobility were key to their success. "This is a great example of how international mobility and collaboration can open the door to breakthroughs," the team concludes.
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Astronomers capture a violent super-eruption from a young sun | ScienceDaily
Although we rarely notice from Earth, the Sun is continuously hurling enormous clouds of charged plasma into space. These events, known as coronal mass ejections (CMEs), often occur alongside sudden bursts of light called solar flares. When particularly strong, CMEs can stretch far enough to disturb Earth's magnetic field, producing dazzling auroras and sometimes triggering geomagnetic storms that disrupt satellites or even power grids.


						
Scientists believe that billions of years ago, when the Sun and Earth were both young, solar activity was far more intense than it is today. Powerful CMEs during that period may have influenced the conditions that allowed life to emerge and evolve. Studies of young Sun-like stars -- used as stand-ins for our own star's early years -- show that these stars often unleash flares far stronger than any recorded from the modern Sun.

Reconstructing Ancient Solar Explosions

Massive eruptions from the early Sun likely had dramatic effects on the atmospheres of Earth, Mars, and Venus. Yet researchers still do not fully understand how closely these stellar outbursts resemble today's CMEs. While scientists have recently observed cooler plasma components of CMEs from the ground, detecting the fast-moving, high-energy events expected in the past has proven much more difficult.

To explore this question, an international research team led by Kosuke Namekata of Kyoto University set out to determine whether young Sun-like stars generate CMEs similar to those of our own Sun.

"What inspired us most was the long-standing mystery of how the young Sun's violent activity influenced the nascent Earth," says Namekata. "By combining space- and ground-based facilities across Japan, Korea, and the United States, we were able to reconstruct what may have happened billions of years ago in our own solar system."

The researchers conducted simultaneous ultraviolet observations with the Hubble Space Telescope and optical observations from ground-based telescopes in Japan and Korea. Their subject was the young Sun-like star EK Draconis. Hubble measured ultraviolet light from extremely hot plasma, while the ground-based observatories tracked cooler hydrogen gas through the Ha line. This coordinated, multi-wavelength approach enabled the team to capture both the hot and cool parts of a CME as it unfolded.




Evidence of a Multi-Temperature Solar Eruption

The observations revealed the first-ever evidence of a multi-temperature CME from EK Draconis. The team discovered that plasma heated to about 100,000 degrees Kelvin was expelled at speeds of 300 to 550 kilometers per second (~670,000 to 1,230,000 miles per hour). Roughly ten minutes later, cooler gas around 10,000 degrees was launched at about 70 kilometers per second (~160,000 miles per hour). The high-temperature plasma carried significantly more energy, indicating that frequent and powerful CMEs in the past could have produced strong shocks and energetic particles capable of reshaping or stripping early planetary atmospheres.

Other studies support the idea that energetic solar events and their resulting particles may have triggered chemical reactions that produced biomolecules and greenhouse gases -- key ingredients for sustaining life. This finding therefore deepens our understanding of how solar activity may have created the environmental conditions necessary for life to appear on early Earth, and possibly on other planets as well.

The scientists emphasized that their success depended on global collaboration and precise coordination between space- and ground-based observatories.

"We were happy to see that, although our countries differ, we share the same goal of seeking truth through science," says Namekata.
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The bold idea that spacetime doesn't exist | ScienceDaily
The question of whether spacetime truly exists should not be particularly controversial or even conceptually difficult once we understand what is meant by "spacetime," "events," and "instants." Believing that spacetime is a real, physical entity is no more defensible than believing in the old idea of a celestial sphere. Both are human-centered frameworks that help us describe and organize what we observe, but neither actually represents the underlying nature of reality.


						
Even so, declaring that spacetime does not exist often provokes disagreement across fields such as modern physics, philosophy, and science communication, as well as in popular science fiction.

This raises a deeper question: what would it mean if everything that has ever occurred or ever will occur somehow "exists" right now as part of an interwoven fabric?

Events are not locations

It's easy to imagine past events -- like losing a tooth or receiving good news -- as existing somewhere. Fictional representations of time travel underscore this: time travelers alter events and disrupt the timeline, as if past and future events were locations one could visit with the right technology.

Philosophers often talk this way too. Eternalism says all events across all time exist. The growing block view suggests the past and present exist while the future will come to be. Presentism says only the present exists, while the past used to exist and the future will when it happens. And general relativity presents a four-dimensional continuum that bends and curves -- we tend to imagine that continuum of the events as really existing.

The confusion emerges out of the definition of the word "exist." With spacetime, it's applied uncritically to a mathematical description of happenings -- turning a model into an ontological theory on the nature of being.




A totality

In physics, spacetime is the continuous set of events that happen throughout space and time -- from here to the furthest galaxy, from the Big Bang to the far future. It is a four-dimensional map that records and measures where and when everything happens. In physics, an event is an instantaneous occurrence at a specific place and time.

An instant is the three-dimensional collection of spatially separated events that happen "at the same time" (with relativity's usual caveat that simultaneity depends on one's relative state of rest).

Spacetime is the totality of all events that ever happen.

It's also our most powerful way of cataloguing the world's happenings. That cataloguing is indispensable, but the words and concepts we use for it matter.

There are infinitely many points in the three dimensions of space, and at every instant as time passes a unique event occurs at each location.




Positionings throughout time

Physicists describe a car traveling straight at constant speed with a simple spacetime diagram: position on one axis, time on the other. Instants stack together to form a two-dimensional spacetime. The car's position is a point within each instant, and those points join to form a worldline -- the full record of the car's position throughout the time interval, whose slope is the car's speed.

Real motion is far more complex. The car rides along on a rotating Earth orbiting the sun, which orbits the Milky Way as it drifts through the local universe. Plotting the car's position at every instant ultimately requires four-dimensional spacetime.

Spacetime is the map of where and when events happen. A worldline is the record of every event that occurs throughout one's life. The key question is whether the map -- or all the events it draws together at once -- should be said to exist in the same way that cars, people and the places they go exist.

Objects exist

Consider what "exist" means. Objects, buildings, people, cities, planets, galaxies exist -- they are either places or occupy places, enduring there over intervals of time. They persist through changes and can be encountered repeatedly.

Treating occurrences as things that exist smuggles confusion into our language and concepts. When analyzing spacetime, do events, instants, worldlines or even spacetime as a whole exist in the same sense as places and people? Or is it more accurate to say that events happen in an existing world?

On that view, spacetime is the map that records those happenings, allowing us to describe the spatial and temporal relationships between them.

Spacetime does not exist

Events do not exist, they happen. Consequently, spacetime does not exist. Events happen everywhere throughout the course of existence, and the occurrence of an event is categorically different from the existence of anything -- whether object, place or concept.

First, there is no empirical evidence that any past, present or future event "exists" in the way that things in the world around us exist. Verifying the existence of an event as an ongoing object would require something like a time machine to go and observe it now. Even present events cannot be verified as ongoing things that exist.

In contrast, material objects exist. Time-travel paradoxes rest on the false premise that events exist as revisitable locations. Recognizing the categorical difference between occurrence and existence resolves these paradoxes.

Second, this recognition reframes the philosophy of time. Much debate over the past century has treated events as things that exist. Philosophers then focus on their tense properties: is an event past, present or future? Did this one occur earlier or later than that one?

These discussions rely on an assumption that events are existent things that bear these properties. From there, it's a short step to the conclusion that time is unreal or that the passage of time is an illusion, on the identification that the same event can be labelled differently from different standpoints. But the ontological distinction was lost at the start: events don't exist, they happen. Tense and order are features of how happenings relate within an existing world, not properties of existent objects.

Finally, consider relativity. It is a mathematical theory that describes a four-dimensional spacetime continuum, and not a theory about a four-dimensional thing that exists -- that, in the course of its own existence, bends and warps due to gravity.

Conceptual clarity

Physics can't actually describe spacetime itself as something that actually exists, nor can it account for any change it might experience as an existing thing.

Spacetime provides a powerful description of how events happen: how they are ordered relative to one another, how sequences of events are measured to unfold and how lengths are measured in different reference frames. If we stop saying that events -- and spacetime -- exist, we recover conceptual clarity without sacrificing a single prediction.

[image: The Conversation]




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/11/251102011219.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Scientists achieve forensics' "Holy Grail" by recovering fingerprints from fired bullets | ScienceDaily
Two Irish scientists have created a groundbreaking method for recovering fingerprints from fired bullet casings -- something long believed to be impossible.


						
Dr. Eithne Dempsey and her former PhD student, Dr. Colm McKeever, from the Department of Chemistry at Maynooth University in Ireland, have designed a novel electrochemical process that reveals fingerprints on brass casings even after exposure to the intense heat generated when a gun is fired.

Solving a Long-Standing Forensic Challenge

For decades, forensic experts have struggled to retrieve fingerprints from firearms or ammunition. The extreme temperatures, gas, and friction produced during gunfire typically destroy any biological residue. Because of this, many criminals have relied on the assumption that fired weapons and casings could not link them to a crime scene.

"The Holy Grail in forensic investigation has always been retrieving prints from fired ammunition casings," said Dr. Dempsey. "Traditionally, the intense heat of firing destroys any biological residue. However, our technique has been able to reveal fingerprint ridges that would otherwise remain imperceptible."

The research team discovered that coating brass casings with a thin layer of specially chosen materials can expose hidden fingerprint ridges. Unlike many existing forensic methods, this approach does not rely on toxic chemicals or expensive, high-powered equipment. Instead, it uses environmentally friendly polymers and requires very little energy to produce clear fingerprint images in seconds.

The process works by placing a brass casing inside an electrochemical cell filled with a chemical solution. When a low electrical voltage is applied, the chemicals are drawn toward the surface, filling the tiny gaps between fingerprint ridges and forming a distinct, high-contrast image. The result appears almost instantly.




"Using the burnt material that remains on the surface of the casing as a stencil, we can deposit specific materials in between the gaps, allowing for the visualisation," said Dr. McKeever.

Durable Results and New Investigative Possibilities

Tests showed that this technique also worked on samples aged up to 16 months, demonstrating remarkable durability.

The research has significant implications for criminal investigations, where the current assumption is that firing a gun eliminates fingerprint residues on casings.

"Currently, the best case of forensic analysis of ammunition casings is to match it to the gun that fired it," said Dr. McKeever. "But we hope a method like this could match it back to the actual person who loaded the gun."

The team focused specifically on brass ammunition casings, a substance that has been traditionally resistant to fingerprint detection and is the most common type of material used globally.




The researchers believe that the test for fingerprints on brass they have developed could be adapted for other metallic surfaces, expanding its range of potential forensic applications, from firearm-related crimes to arson.

This technique uses a device called a potentiostat, which controls voltage and can be as portable as a mobile phone, making it possible to create a compact forensic testing kit.

"With this method, we have turned the ammunition casing into an electrode, allowing us to drive chemical reactions at the surface of the casing," said Dr. McKeever.

Toward Real-World Use

Although early results are promising, the new fingerprint recovery method will need further testing and validation before it can be used by law enforcement agencies around the world. The project, supported by Research Ireland and Maynooth University, was recently published in a leading forensic science journal and represents a major step forward for global policing and criminal investigation.
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Quantum light breakthrough could transform technology | ScienceDaily
High-order harmonic generation (HHG) is a process that transforms light into much higher frequencies, allowing scientists to explore areas of the electromagnetic spectrum that are otherwise difficult to reach. However, generating terahertz (THz) frequencies using HHG has remained a major obstacle because most materials are too symmetrical to support this conversion.


						
Graphene has long been a promising candidate for HHG research, but its perfect symmetry restricts it to producing only odd harmonics -- frequencies that are odd multiples of the original light source. Even harmonics, which are essential for expanding practical uses of this technology, have been much harder to achieve.

Quantum Materials Break the Barrier

In a recent study published in Light: Science & Applications, a research group led by Prof. Miriam Serena Vitiello has achieved a major advance in optical science. By working with exotic quantum materials, the team successfully extended HHG into new and previously unreachable parts of the electromagnetic spectrum.

Their work centers on topological insulators (TIs), a special class of materials that behave as electrical insulators inside but conduct electricity along their surfaces. These materials exhibit unusual quantum behavior due to strong spin-orbit coupling and time-reversal symmetry. Although scientists had predicted that TIs could support advanced forms of harmonic generation, no one had yet demonstrated it experimentally -- until now.

Amplifying Light With Quantum Nanostructures

The researchers designed specialized nanostructures called split ring resonators and integrated them with thin layers of Bi2Se3 and van der Waals heterostructures made from (InxBi1[?]x)2Se3. These resonators significantly intensified the incoming light, allowing the team to observe HHG at both even and odd THz frequencies, an exceptional accomplishment.




They recorded frequency up-conversion between 6.4 THz (even) and 9.7 THz (odd), uncovering how both the symmetrical interior and the asymmetrical surface of the topological materials contribute to light generation. This result represents one of the first clear demonstrations of how topological effects can shape harmonic behavior in the THz range.

Toward Next-Generation Terahertz Technology

This experimental achievement not only validates long-standing theoretical predictions but also establishes a new foundation for developing compact terahertz light sources, sensors, and ultrafast optoelectronic components. It gives researchers a new way to study the complex interplay between symmetry, quantum states, and light-matter interactions at the nanoscale.

As industries continue to demand smaller, faster, and more efficient devices, such progress highlights the growing potential of quantum materials to drive real-world innovation. The discovery also points toward the creation of compact, tunable terahertz light sources powered by optical methods -- an advance that could reshape technologies in high-speed communications, medical imaging, and quantum computing.
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JWST captures stunning 3D view of a planet's scorching atmosphere | ScienceDaily
Astronomers have produced the first three-dimensional map of a planet outside our solar system, revealing distinct temperature regions, including one so hot that water vapor breaks apart. The findings appear in Nature Astronomy, published October 28, 2025.


						
Led by researchers at the University of Maryland and Cornell University, the study charts temperatures across WASP-18b, a massive gas giant classified as an "ultra-hot Jupiter" located 400 light-years from Earth. The team applied a method known as 3D eclipse mapping, also called spectroscopic eclipse mapping, marking the first time this technique has been used to build a full 3D temperature map. The work expands on a 2D eclipse map the group released in 2023 using highly sensitive observations from NASA's James Webb Space Telescope (JWST).

"This technique is really the only one that can probe all three dimensions at once: latitude, longitude and altitude," said the paper's co-lead author Megan Weiner Mansfield, an assistant professor of astronomy at UMD. "This gives us a higher level of detail than we've ever had to study these celestial bodies."

With this approach, scientists can begin charting atmospheric differences across many exoplanets observable by JWST, much as ground-based telescopes once documented Jupiter's Great Red Spot and its banded clouds.

"Eclipse mapping allows us to image exoplanets that we can't see directly, because their host stars are too bright," said the paper's co-lead author Ryan Challener, a postdoctoral associate in Cornell University's Department of Astronomy. "With this telescope and this new technique, we can start to understand exoplanets along the same lines as our solar system neighbors."

Spotting exoplanets is difficult because they are typically far dimmer than their stars, often contributing less than 1% of the total light. Eclipse mapping measures tiny variations in that light as the planet moves behind its star, alternately hiding and revealing different regions. By tying these small brightness changes to specific locations on the planet and analyzing them in multiple colors, scientists can reconstruct temperatures across latitude, longitude, and altitude.

WASP-18b is well suited for this test because it has about the mass of 10 Jupiters, completes an orbit in only 23 hours, and reaches temperatures near 5,000 degrees Fahrenheit. Those properties provide a comparatively strong signal for the new mapping method.




The team's earlier 2D map used a single color of light. For the 3D version, they reanalyzed the same JWST data from the Near-Infrared Imager and Slitless Spectrograph (NIRISS) across many wavelengths. Each color probes different layers of WASP-18b's atmosphere and corresponds to a specific temperature and altitude. Combining these layers yields a detailed three-dimensional temperature structure.

"If you build a map at a wavelength that water absorbs, you'll see the water deck in the atmosphere, whereas a wavelength that water does not absorb will probe deeper," Challener explained. "If you put those together, you can get a 3D map of the temperatures in this atmosphere."

The 3D analysis identifies spectroscopically distinct zones on the planet's permanent dayside, which always faces the star because the planet is tidally locked. A circular hot spot sits where the star's light strikes most directly, and winds appear too weak to spread that heat efficiently. A cooler ring encircles the hot center near the limb of the planet. Measurements also show reduced water vapor within the hot spot compared with the planet's average.

"We've seen this happen on a population level, where you can see a cooler planet that has water and then a hotter planet that doesn't have water," Weiner Mansfield explained. "But this is the first time we've seen this be broken across one planet instead. It's one atmosphere, but we see cooler regions that have water and hotter regions where the water's being broken apart. That had been predicted by theory, but it's really exciting to actually see this with real observations."

Additional JWST observations could sharpen the spatial detail in future 3D eclipse maps. Weiner Mansfield noted that the method opens new opportunities to study many "hot Jupiters," which number in the hundreds among the more than 6,000 confirmed exoplanets. She also aims to apply 3D eclipse mapping to smaller, rocky worlds beyond gas giants like WASP-18b.

"It's very exciting to finally have the tools to see and map out the temperatures of a different planet in this much detail. It's set us up to possibly use the technique on other types of exoplanets. For example, if a planet doesn't have an atmosphere, we can still use the technique to map the temperature of the surface itself to possibly understand its composition," Mansfield said. "Although WASP-18b was more predictable, I believe we will have the chance to see things that we could never have expected before."

This research was supported by the James Webb Space Telescope's Transiting Exoplanet Community Early Release Science Program.
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This artificial leaf turns pollution into power | ScienceDaily
"If we're going to build a circular, sustainable economy, the chemical industry is a big, complex problem that we must address," said Professor Erwin Reisner from Cambridge's Yusuf Hamied Department of Chemistry, who led the research. "We've got to come up with ways to de-fossilize this important sector, which produces so many important products we all need. It's a huge opportunity if we can get it right."


						es about 6% of the world's total carbon emissions.
Now, a team led by the University of Cambridge is exploring innovative approaches that could eventually "de-fossilize" this vital industry.
Their breakthrough involves a hybrid device that brings together light-absorbing organic polymers and bacterial enzymes to transform sunlight, water, and carbon dioxide into formate, a clean fuel that can power additional chemical reactions.
This "semi-artificial leaf" replicates photosynthesis, the natural process plants use to turn sunlight into energy, and operates entirely on its own power. Unlike previous designs that relied on toxic or unstable light absorbers, this new biohybrid model uses non-toxic materials, runs more efficiently, and remains stable without extra additives.
In laboratory tests, the team successfully used sunlight to convert carbon dioxide into formate and then applied it directly in a "domino" reaction to synthesize a valuable compound used in pharmaceuticals, achieving both high yield and purity.
According to findings published in Joule, this marks the first instance where organic semiconductors have served as the light-capturing component in such a biohybrid system, paving the way for a new generation of eco-friendly artificial leaves.
The chemical industry remains a cornerstone of the global economy, producing a vast range of goods--from medicines and fertilizers to plastics, paints, electronics, cleaning agents, and toiletries.

"If we're going to build a circular, sustainable economy, the chemical industry is a big, complex problem that we must address," said Professor Erwin Reisner from Cambridge's Yusuf Hamied Department of Chemistry, who led the research. "We've got to come up with ways to de-fossilize this important sector, which produces so many important products we all need. It's a huge opportunity if we can get it right."

Reisner's research group specializes in the development of artificial leaves, which turn sunlight into carbon-based fuels and chemicals without relying on fossil fuels. But many of their earlier designs depend on synthetic catalysts or inorganic semiconductors, which either degrade quickly, waste much of the solar spectrum, or contain toxic elements such as lead.

"If we can remove the toxic components and start using organic elements, we end up with a clean chemical reaction and a single end product, without any unwanted side reactions," said co-first author Dr. Celine Yeung, who completed the research as part of her PhD work in Reisner's lab. "This device combines the best of both worlds - organic semiconductors are tuneable and non-toxic, while biocatalysts are highly selective and efficient."

The new device integrates organic semiconductors with enzymes from sulfate-reducing bacteria, splitting water into hydrogen and oxygen or converting carbon dioxide into formate.

The researchers have also addressed a long-standing challenge: most systems require chemical additives, known as buffers, to keep the enzymes running. These can break down quickly and limit stability. By embedding a helper enzyme, carbonic anhydrase, into a porous titania structure, the researchers enabled the system to work in a simple bicarbonate solution -- similar to sparkling water -- without unsustainable additives.

"It's like a big puzzle," said co-first author Dr. Yongpeng Liu, a postdoctoral researcher in Reisner's lab. "We have all these different components that we've been trying to bring together for a single purpose. It took us a long time to figure out how this specific enzyme is immobilized on an electrode, but we're now starting to see the fruits from these efforts."

"By really studying how the enzyme works, we were able to precisely design the materials that make up the different layers of our sandwich-like device," said Yeung. "This design made the parts work together more effectively, from the tiny nanoscale up to the full artificial leaf."




Tests showed the artificial leaf produced high currents and achieved near-perfect efficiency in directing electrons into fuel-making reactions. The device successfully ran for over 24 hours: more than twice as long as previous designs.

The researchers are hoping to further develop their designs to extend the lifespan of the device and adapt it so it can produce different types of chemical products.

"We've shown it's possible to create solar-powered devices that are not only efficient and durable but also free from toxic or unsustainable components," said Reisner. "This could be a fundamental platform for producing green fuels and chemicals in future - it's a real opportunity to do some exciting and important chemistry."

The research was supported in part by the Singapore Agency for Science, Technology and Research (A*STAR), the European Research Council, the Swiss National Science Foundation, the Royal Academy of Engineering, and UK Research and Innovation (UKRI). Erwin Reisner is a Fellow of St John's College, Cambridge. Celine Yeung is a Member of Downing College, Cambridge.
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Scientists uncover what delayed Earth's oxygen boom for a billion years | ScienceDaily
The arrival of oxygen in Earth's atmosphere marked a defining moment in the planet's history, transforming it into a world capable of supporting complex life. This major shift, known as the Great Oxidation Event (GOE), took place approximately 2.1 to 2.4 billion years ago. However, oxygenic photosynthesis -- produced by cyanobacteria -- had likely evolved hundreds of millions of years before this event. Despite this early ability to generate oxygen, atmospheric levels remained low for a surprisingly long time. Scientists have long debated the cause of this delay, considering explanations such as volcanic emissions, chemical sinks, and biological interactions. Yet no single factor has fully explained why it took so long for oxygen to build up in Earth's air.


						
To tackle this enduring question, researchers focused on an often overlooked element of early Earth chemistry: the role of trace compounds such as nickel and urea in cyanobacterial growth.

Lead researcher Dr. Dilan M. Ratnayake from the Institute for Planetary Materials, Okayama University, Japan (current address is Department of Geology, University of Peradeniya, Sri Lanka), explained, "Generating oxygen would be a massive challenge if we are ever to colonizeanother planet. Therefore, we sought to understand how a tiny microbe, cyanobacteria, was capable of altering the Earth's conditions to make them suitable for the evolution of complex life, including our own. The insights gained from this study will also provide a new framework for the sample analysis strategies for future Mars sample return missions."

Professors Ryoji Tanaka and Eizo Nakamura from the same institute also collaborated on the work, which was published in the journal in Communications Earth & Environment.

Recreating Early Earth in the Lab

The team conducted a two-part experimental study designed to mimic conditions on the Archean Earth (roughly 4 to 2.5 billion years ago). In the first experiment, mixtures of ammonium, cyanide, and iron compounds were exposed to ultraviolet (UV)-C light, replicating the intense radiation that likely reached Earth's surface before the ozone layer formed. These tests explored whether urea -- an important nitrogen compound for life -- could have formed naturally under such conditions.

In the second phase, cultures of cyanobacteria (Synechococcus sp. PCC 7002) were grown under alternating light and dark periods while varying the amounts of nickel and urea in their environment. The researchers monitored growth through optical density and chlorophyll-a levels to measure how these chemical factors affected cyanobacterial productivity.




Based on the results, the team proposed a new model explaining how oxygen gradually accumulated in the atmosphere. During the early Archean, abundant nickel and urea may have restricted cyanobacterial blooms, preventing sustained oxygen release. As Dr. Ratnayake noted, "Nickel has a complex yet fascinating relationship with urea regarding its formation as well as its biological consumption, while the availability of these at lower concentrations can lead to the proliferation of cyanobacteria." When these levels eventually declined, cyanobacteria were able to thrive more persistently, driving the oxygen increase that culminated in the GOE.

Lessons for Earth and Beyond

The implications of these findings extend far beyond understanding ancient history. "If we can clearly understand the mechanisms for increasing the atmospheric oxygen content, it will shed light upon the biosignature detection in other planets," said Dr. Ratnayake. He continued, "The findings demonstrate that the interplay among inorganic and organic compounds played crucial roles in Earth's environmental changes, deepening our understanding of the evolution of Earth's oxygen and hence the life on it."

These insights could also inform future planetary exploration, since elements such as nickel and urea may affect the development of oxygen and life on other worlds.

By demonstrating how urea could form naturally under Archean conditions and showing that it acts as both a nutrient and an inhibitor, the researchers revealed how subtle chemical balances shaped Earth's early biosphere. Their findings suggest that as nickel levels decreased and urea stabilized, cyanobacteria flourished, releasing oxygen in large quantities. This gradual shift ultimately transformed Earth from a lifeless planet into one capable of sustaining complex ecosystems -- a profound step in the planet's long journey toward habitability.
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Too much screen time may be hurting kids' hearts | ScienceDaily
    	More time using electronic devices or watching TV among children and young adults was linked with higher cardiometabolic disease risk, including high blood pressure, high cholesterol and insulin resistance, based on data from more than 1,000 participants in Denmark.
    	The association between screen time and cardiometabolic risks was strongest in youth who slept fewer hours, suggesting that screen use may harm health by "stealing" time from sleep, researchers said.
    	Researchers said the findings underscore the importance of addressing screen habits among young people as a potential way to protect long-term heart and metabolic health.

Screen time tied to early heart and metabolic risks

Children and teens who spend many hours on TVs, phones, tablets, computers or gaming systems appear to face higher chances of cardiometabolic problems, such as elevated blood pressure, unfavorable cholesterol levels and insulin resistance. The findings are reported in the Journal of the American Heart Association, an open-access, peer-reviewed journal of the American Heart Association.

A 2023 scientific statement from the American Heart Association reported that "cardiometabolic risk is accruing at younger and younger ages," and that only 29% of U.S. youth ages 2 to 19 had favorable cardiometabolic health in 2013-2018 National Health and Nutrition Examination Survey data.

Danish cohorts show a consistent pattern

An evaluation of more than 1,000 participants from two Danish studies found a clear connection: more recreational screen time was significantly associated with greater cardiovascular and overall cardiometabolic risk among children and adolescents.

"Limiting discretionary screen time in childhood and adolescence may protect long-term heart and metabolic health," said study lead author David Horner, M.D., PhD., a researcher at the Copenhagen Prospective Studies on Asthma in Childhood (COPSAC) at the University of Copenhagen in Denmark. "Our study provides evidence that this connection starts early and highlights the importance of having balanced daily routines."

What researchers measured




The team analyzed two COPSAC groups: one of 10-year-olds followed in 2010 and one of 18-year-olds followed in 2000. They examined how leisure screen use related to cardiometabolic risk factors. Screen time included watching TV and movies, gaming and time on phones, tablets or computers for fun.

To capture overall risk, researchers created a composite cardiometabolic score based on multiple components of metabolic syndrome, including waist size, blood pressure, high-density lipoprotein or HDL "good" cholesterol, triglycerides and blood sugar levels. They adjusted for sex and age. The score reflects each participant's risk relative to the study average (in standard deviations): 0 indicates average risk, and 1 indicates one standard deviation above average.

Each hour adds up

The analysis showed that every additional hour of recreational screen time was linked with an increase of about 0.08 standard deviations in the cardiometabolic score for the 10-year-olds and 0.13 standard deviations for the 18-year-olds. "This means a child with three extra hours of screen time a day would have roughly a quarter to half a standard-deviation higher risk than their peers," Horner said.

"It's a small change per hour, but when screen time accumulates to three, five or even six hours a day, as we saw in many adolescents, that adds up," he said. "Multiply that across a whole population of children, and you're looking at a meaningful shift in early cardiometabolic risk that could carry into adulthood."

Sleep appears to intensify the risk

Short sleep and later bedtimes strengthened the relationship between screen time and cardiometabolic risk. Youth who slept less showed notably higher risk linked to the same amount of screen exposure.




"In childhood, sleep duration not only moderated this relationship but also partially explained it: about 12% of the association between screen time and cardiometabolic risk was mediated through shorter sleep duration," Horner said. "These findings suggest that insufficient sleep may not only magnify the impact of screen time but could be a key pathway linking screen habits to early metabolic changes."

Metabolic "fingerprint" linked to screen use

In a machine learning analysis, investigators identified a distinctive pattern of blood metabolites that appeared to correlate with screen time.

"We were able to detect a set of blood-metabolite changes, a 'screen-time fingerprint,' validating the potential biological impact of the screen time behavior," he said. "Using the same metabolomics data, we also assessed whether screen time was linked to predicted cardiovascular risk in adulthood, finding a positive trend in childhood and a significant association in adolescence. This suggests that screen-related metabolic changes may carry early signals of long-term heart health risk.

"Recognizing and discussing screen habits during pediatric appointments could become part of broader lifestyle counseling, much like diet or physical activity," he said. "These results also open the door to using metabolomic signatures as early objective markers of lifestyle risk."

Practical guidance from experts

Amanda Marma Perak, M.D., M.S.CI., FAHA, chair of the American Heart Association's Young Hearts Cardiovascular Disease Prevention Committee, who was not involved in this research, said focusing on sleep is a great starting point to change screen time patterns.

"If cutting back on screen time feels difficult, start by moving screentime earlier and focusing on getting into bed earlier and for longer," said Perak, an assistant professor of pediatrics and preventive medicine at Northwestern University Feinberg School of Medicine in Chicago.

Adults can also set an example, she said. "All of us use screens, so it's important to guide kids, teens and young adults to healthy screen use in a way that grows with them. As a parent, you can model healthy screen use -- when to put it away, how to use it, how to avoid multitasking. And as kids get a little older, be more explicit, narrating why you put away your devices during dinner or other times together.

"Make sure they know how to entertain and soothe themselves without a screen and can handle being bored! Boredom breeds brilliance and creativity, so don't be bothered when your kids complain they're bored. Loneliness and discomfort will happen throughout life, so those are opportunities to support and mentor your kids in healthy ways to respond that don't involve scrolling."

Important caveats and next questions

Because this work is observational, it reveals associations rather than direct cause and effect. In addition, screen use for the 10-year-olds and 18-year-olds was reported by parents through questionnaires, which may not perfectly reflect actual time spent on screens.

Horner noted that future studies could test whether reducing screen exposure in the hours before bedtime, when screen light may disrupt circadian rhythms and delay sleep onset, helps lower cardiometabolic risk.

Study details, background and design
    	The two prospective research groups at COPSAC in Denmark consisted of mother-child pairs, with analysis of data collected at planned clinical visits and study assessments from the birth of the children through age 10 in the 2010 study group and age 18 in the 2000 study group.
    	Through questionnaires, parents of children in the 10-year-old group and 18-year-olds detailed the number of hours the young participants spent watching TV or movies, gaming on a console/TV and using phones, tablets or computers for leisure.
    	For the 2010 group, the number of hours of screen time was available for 657 children at age 6 and 630 children at age 10. Average screen time was two hours per day at age 6, and 3.2 hours per day at age 10, representing a significant increase over time.
    	For the 2000 group of 18-year-olds, screen time was available for 364 individuals. Screen time at 18 years was significantly higher at an average of 6.1 hours per day.
    	Sleep was measured by sensors over a 14-day period.
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Astronomers capture a spooky "cosmic bat" in deep space | ScienceDaily
Right in time for Halloween, astronomers have spotted what looks like a flying bat soaring above the European Southern Observatory's (ESO's) Paranal site in Chile. Using its wide field of view, the VLT Survey Telescope (VST) captured a vast cloud of cosmic gas and dust whose ghostly shape mirrors a bat's silhouette.


						
Located about 10,000 light-years away, this so-called "cosmic bat" appears to be gliding between the southern constellations of Circinus and Norma. The nebula spans an area of the sky roughly four times larger than a full Moon and seems to be chasing a glowing patch of light above it, as if in pursuit of cosmic prey.

This haunting cloud is a stellar nursery -- a massive region of gas and dust where new stars are forming. The young stars within release energy that excites nearby hydrogen atoms, producing the brilliant red glow seen in the image. Dark, threadlike filaments form the bat's "skeleton." These dense, cooler clumps of gas contain tiny dust particles that block the starlight from behind, creating dramatic shadowy features.

Mapping the Bat's Celestial Wings

Among the various clouds cataloged in this region of the southern sky, the brightest are RCW 94 and RCW 95. RCW 94 shapes the bat's right wing, while RCW 95 makes up its body. The rest of the structure remains unnamed, adding a sense of mystery to this eerie formation.

The remarkable image was taken by the VST, which is owned and operated by the Italian National Institute for Astrophysics (INAF) and located at ESO's Paranal Observatory in Chile's Atacama Desert. Equipped with OmegaCAM, a 268-megapixel camera, the telescope is perfectly suited for imaging large celestial regions and revealing breathtaking structures like this one.

A Multicolor View of a Cosmic Phantom

To create this vivid portrait, astronomers combined observations through multiple filters that isolate different wavelengths of light. Most of the glowing red detail was recorded in visible light through the VST Photometric Ha Survey of the Southern Galactic Plane and Bulge (VPHAS+). Additional infrared data, captured with ESO's Visible and Infrared Survey Telescope for Astronomy (VISTA) as part of the VISTA Variables in the Via Lactea (VVV) survey, reveal hidden details in the nebula's densest regions. Both surveys are publicly available, inviting anyone to explore this hauntingly beautiful corner of the cosmos.

Dare to look closer, and let curiosity guide you through the dark wonders of the universe. Happy Halloween!
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        Antarctica's collapse may already be unstoppable, scientists warn
        Researchers warn Antarctica is undergoing abrupt changes that could trigger global consequences. Melting ice, collapsing ice shelves, and disrupted ocean circulation threaten sea levels, ecosystems, and climate stability. Wildlife such as penguins and krill face growing extinction risks. Scientists stress that only rapid emission reductions can avert irreversible damage.

      

      
        Frozen for 6 million years, Antarctic ice rewrites Earth's climate story
        Scientists discovered 6-million-year-old ice in Antarctica, offering the oldest direct record of Earth's ancient atmosphere and climate. The finding reveals a dramatic cooling trend and promises insights into greenhouse gas changes over millions of years.

      

      
        Turning CO2 into clean fuel faster and cheaper
        A new copper-magnesium-iron catalyst transforms CO2 into CO at low temperatures with record-breaking efficiency and stability. The discovery paves the way for affordable, scalable production of carbon-neutral synthetic fuels.

      

      
        A 480-million-year-old parasite still infects oysters today
        Researchers discovered fossil evidence showing that spionid worms, parasites of modern oysters, were already infecting bivalves 480 million years ago. High-resolution scans revealed their distinctive question mark-shaped burrows. The finding highlights a parasitic behavior that has remained unchanged for nearly half a billion years.

      

      
        Cockroaches are secretly poisoning indoor air
        Cockroach infestations don't just bring creepy crawlers, they fill homes with allergens and bacterial toxins that can trigger asthma and allergies. NC State researchers found that larger infestations meant higher toxin levels, especially from female roaches. When extermination eliminated the pests, both allergens and endotoxins plummeted. The findings highlight how pest control is vital for cleaner, healthier air indoors.

      

      
        5,500-year-old site in Jordan reveals a lost civilization's secrets
        After the collapse of the Chalcolithic culture around 3500 BCE, people in Jordan's Murayghat transformed their way of life, shifting from domestic settlements to ritual landscapes filled with dolmens, standing stones, and megalithic monuments. Archaeologists from the University of Copenhagen believe these changes reflected a creative social response to climate and societal upheaval.

      

      
        Birds, not wind, brought life to Iceland's youngest island
        When Surtsey erupted from the sea in 1963, it became a living experiment in how life begins anew. Decades later, scientists discovered that the plants colonizing this young island weren't carried by the wind or floating on ocean currents, but delivered by birds -- gulls, geese, and shorebirds serving as winged gardeners. Their findings overturn long-held beliefs about seed dispersal and reveal how deeply interconnected life truly is.

      

      
        Scientists uncover the secret triggers of 'impossible' earthquakes
        Once considered geologically impossible, earthquakes in stable regions like Utah and Groningen can actually occur due to long-inactive faults that slowly "heal" and strengthen over millions of years. When reactivated--often by human activities--these faults release all that built-up stress in one powerful event before stabilizing again. This discovery reshapes how scientists assess earthquake risks in areas once thought safe, offering new insights for geothermal and energy storage projects that rel...

      

      
        Even climate fixes might not save coffee, chocolate, and wine, scientists warn
        Even with futuristic geoengineering methods like Stratospheric Aerosol Injection, the fate of wine, coffee, and cacao crops remains uncertain. Scientists found that while this intervention could slightly cool the planet, it cannot stabilize the erratic rainfall and humidity that devastate yields. The findings reveal that only a fraction of major growing regions might benefit, leaving most producers exposed to volatile harvests and economic instability.

      

      
        Scientists shocked to find E. coli spreads as fast as the swine flu
        Researchers have, for the first time, estimated how quickly E. coli bacteria can spread between people -- and one strain moves as fast as swine flu. Using genomic data from the UK and Norway, scientists modeled bacterial transmission rates and discovered key differences between strains. Their work offers a new way to monitor and control antibiotic-resistant bacteria in both communities and hospitals.

      

      
        2.7-million-year-old tools reveal humanity's first great innovation
        Researchers uncovered a 2.75-2.44 million-year-old site in Kenya showing that early humans maintained stone tool traditions for nearly 300,000 years despite extreme climate swings. The tools, remarkably consistent across generations, helped our ancestors adapt and survive. The discovery reshapes our understanding of how early technology anchored human evolution.

      

      
        Plastic-eating bacteria discovered in the ocean
        Beneath the ocean's surface, bacteria have evolved specialized enzymes that can digest PET plastic, the material used in bottles and clothes. Researchers at KAUST discovered that a unique molecular signature distinguishes enzymes capable of efficiently breaking down plastic. Found in nearly 80% of ocean samples, these PETase variants show nature's growing adaptation to human pollution.

      

      
        Sunflowers may be the future of "vegan meat"
        A collaboration between Brazilian and German researchers has led to a sunflower-based meat substitute that's high in protein and minerals. The new ingredient, made from refined sunflower flour, delivers excellent nutritional value and a mild flavor. Tests showed strong texture and healthy fat content, suggesting great potential for use in the growing plant-based food sector.

      

      
        Ancient fish with human-like hearing stuns scientists
        Long ago, some saltwater fish adapted to freshwater -- and in doing so, developed an extraordinary sense of hearing rivaling our own. By examining a 67-million-year-old fossil, researchers from UC Berkeley discovered that these "otophysan" fish didn't evolve their sensitive Weberian ear system in rivers, as long thought, but rather began developing it in the ocean before migrating inland. This new timeline suggests two separate invasions of freshwater, explaining why so many freshwater species exi...

      

      
        Scientists in Japan create a new wine grape with a wild twist
        Okayama scientists have crafted a new wine grape, Muscat Shiragai, merging the wild Shiraga and Muscat of Alexandria. The variety is part of a larger collaboration between academia, industry, and local government to boost regional identity through wine. Early tastings revealed a sweet, smooth flavor, and wider cultivation is planned.

      

      
        Killer whales perfect a ruthless trick to hunt great white sharks
        In the Gulf of California, a pod of orcas known as Moctezuma's pod has developed a chillingly precise technique for hunting young great white sharks -- flipping them upside down to paralyze and extract their nutrient-rich livers. The behavior, filmed and documented by marine biologists, reveals a level of intelligence and social learning that suggests cultural transmission of hunting tactics among orcas.

      

      
        Scientists teach bacteria the octopus's secret to camouflage
        Researchers at UC San Diego have figured out how to get bacteria to produce xanthommatin, the pigment that lets octopuses and squids camouflage. By linking the pigment's production to bacterial survival, they created a self-sustaining system that boosts yields dramatically. This biotechnological leap could revolutionize materials science, cosmetics, and sustainable chemistry.

      

      
        Scientists predict a wetter, greener future for the Sahara Desert
        UIC researchers predict that the Sahara Desert could see up to 75% more rain by the end of this century due to rising global temperatures. Using 40 climate models, the team found widespread precipitation increases across Africa, though some regions may dry out. The results suggest a major rebalancing of the continent's climate. Scientists stress that adaptation planning is essential to prepare for both wetter and drier futures.

      

      
        Astronomers capture a violent super-eruption from a young sun
        Astronomers observed a massive, multi-temperature plasma eruption from a young Sun-like star, revealing how early solar explosions could shape planets. These fierce events may have influenced the atmosphere and life-forming chemistry of the early Earth.

      

      
        Bamboo tissue paper may not be as eco-friendly as you think
        Bamboo tissue paper, often marketed as an eco-friendly alternative, may not be as green as consumers think. Researchers at NC State University found that while bamboo fibers themselves are not more polluting than wood, China's coal-dependent energy grid results in a higher carbon footprint for bamboo-based products compared to North American wood tissue. The study emphasizes that manufacturing technology and energy sources play a greater role in sustainability than the choice of fiber.

      

      
        Scientists discover the nutrient that supercharges cellular energy
        Scientists uncovered how the amino acid leucine enhances mitochondrial efficiency by preserving crucial proteins that drive energy production. By downregulating the protein SEL1L, leucine prevents unnecessary degradation and strengthens the cell's power output. The findings link diet directly to mitochondrial health and suggest potential therapeutic applications for energy-related diseases.

      

      
        Ancient viruses hidden inside bacteria could help defeat modern infections
        Penn State scientists uncovered an ancient bacterial defense where dormant viral DNA helps bacteria fight new viral threats. The enzyme PinQ flips bacterial genes to create protective proteins that block infection. Understanding this mechanism could lead to breakthroughs in antivirals, antibiotic alternatives, and industrial microbiology.

      

      
        Scientists stunned as island spider loses half its genome
        On the Canary Islands, scientists discovered that the spider Dysdera tilosensis has halved its genome size in just a few million years--defying traditional evolutionary theories that predict larger, more repetitive genomes in island species. This unexpected downsizing, revealed through advanced genomic sequencing, shows that despite its smaller DNA, the island spider is genetically more diverse than its continental relatives.

      

      
        A "scary" new spider species found beneath California's beaches
        UC Davis scientists uncovered Aptostichus ramirezae, a new trapdoor spider species living under California's dunes. Genetic analysis revealed it was distinct from its close relative, Aptostichus simus. The species was named after pioneering arachnologist Martina Ramirez. Researchers warn that shrinking coastal habitats could threaten both species' survival.

      

      
        A warming Earth could accidentally trigger a deep freeze
        Earth's climate balance isn't just governed by the slow weathering of silicate rocks, which capture carbon and stabilize temperature over eons. New research reveals that biological and oceanic feedback loops--especially involving algae, phosphorus, and oxygen--can swing the planet's temperature far more dramatically.

      

      
        Scientists discover 14 strange new species hidden in the deep sea
        Scientists are revolutionizing how new marine species are described through the Ocean Species Discoveries initiative. Using advanced lab techniques, researchers recently unveiled 14 new species from ocean depths exceeding 6,000 meters. Their findings include a record-setting mollusk, a carnivorous bivalve, and a popcorn-like parasitic isopod. The project aims to make taxonomy faster, more accessible, and globally collaborative.

      

      
        Scientists uncover what delayed Earth's oxygen boom for a billion years
        Researchers uncovered that trace compounds like nickel and urea may have delayed Earth's oxygenation for millions of years. Experiments mimicking early Earth revealed how their concentrations controlled cyanobacterial growth, dictating when oxygen began to accumulate. As nickel declined and urea stabilized, photosynthetic life thrived, sparking the Great Oxidation Event. The findings could also guide the search for biosignatures on distant worlds.

      

      
        A prehistoric battle just rewrote T. rex's story
        The debate over Nanotyrannus' identity is finally over. A remarkably preserved fossil proves it was a mature species, not a teenage T. rex. This discovery rewrites how scientists understand tyrannosaur evolution and Cretaceous predator diversity. For the first time, T. rex must share its throne with a smaller, faster rival.

      

      
        2 million-year-old teeth reveal secrets from the dawn of humanity
        For decades, Paranthropus robustus has intrigued scientists as a powerful, big-jawed cousin of early humans. Now, thanks to ancient protein analysis, researchers have cracked open new secrets hidden in 2-million-year-old tooth enamel. These proteins revealed both sex and subtle genetic differences among fossils, suggesting Paranthropus might not have been one species but a more complex evolutionary mix.

      

      
        After 25 years, scientists solve the bird-eating bat mystery
        After decades of mystery, scientists have finally proven that Europe's largest bat, the greater noctule, hunts and eats small songbirds mid-air--more than a kilometer above ground. Using tiny biologgers strapped to bats, researchers recorded astonishing dives and mid-flight chewing sounds confirming bird predation long suspected but never observed.

      

      
        A new microscopy breakthrough is revealing the oceans' invisible life
        A pandemic-era breakthrough has allowed scientists to literally expand our view of plankton. By using ultrastructure expansion microscopy, researchers visualized the inner workings of hundreds of marine species for the first time. The effort, tied to the TREC expedition, maps the evolutionary architecture of life's smallest ocean dwellers. It's the start of a global atlas revealing how complexity evolved beneath the waves.

      

      
        This tiny bat hunts like a lion, but better
        Fringe-lipped bats from Panama hunt like miniature lions, using a "hang-and-wait" strategy to capture large, energy-rich prey. High-tech biologging revealed they spend most of their time conserving energy and strike with remarkable accuracy. With success rates around 50%, they outperform even apex predators like lions and polar bears. Older bats become even more efficient, showing that experience sharpens their deadly precision.

      

      
        Soil microbes remember drought and help plants survive
        Researchers discovered that soil microbes in Kansas carry drought "memories" that affect how plants grow and survive. Native plants showed stronger responses to these microbial legacies than crops like corn, hinting at co-evolution over time. Genetic analysis revealed a key gene tied to drought tolerance, potentially guiding biotech efforts to enhance crop resilience. The work connects ecology, genetics, and agriculture in a novel way.

      

      
        Japan's new "samurai jellyfish" is simply stunning
        Scientists in Japan have discovered Physalia mikazuki, a previously unknown species of Portuguese man-of-war, in northern waters for the first time. DNA and anatomical analysis confirmed it as distinct from tropical relatives. Ocean simulations suggest warming currents transported it northward, offering new clues about changing ecosystems. The find underscores both marine adaptation and safety concerns for beachgoers.

      

      
        Scientists find "living fossil" fish hidden in museums for 150 years
        Researchers have uncovered dozens of long-misidentified coelacanth fossils in British museums, some overlooked for more than a century. The study reveals that these ancient "living fossils" thrived in tropical seas during the Triassic Period, around 200 million years ago. By re-examining mislabeled bones and using X-ray scans, scientists discovered a once-flourishing community of coelacanths that hunted smaller marine reptiles.
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Antarctica's collapse may already be unstoppable, scientists warn | ScienceDaily
Antarctica faces the possibility of sudden and potentially irreversible changes to its ice, oceans, and ecosystems. Scientists warn that without a sharp global reduction in carbon emissions, these transformations could have serious effects not only for the continent but also for Australia and the rest of the planet.


						
The warning comes from new research published in Nature by scientists from The Australian National University (ANU) and the University of New South Wales (UNSW), together with researchers from all of Australia's major Antarctic science institutions.

The team found that multiple large-scale changes are now unfolding at once across Antarctica and that these processes are tightly "interlinked," intensifying global pressure on the climate system, sea levels, and ecosystems.

The West Antarctic Ice Sheet: A Collapse in Motion

Researchers identified the West Antarctic Ice Sheet (WAIS) as being at extreme risk of collapsing as atmospheric carbon dioxide levels continue to climb. A full collapse of the WAIS could raise global sea levels by more than three meters, endangering coastal populations and major cities worldwide.

Dr. Nerilie Abram, Chief Scientist at the Australian Antarctic Division (AAD) and lead author of the study, warned that such an event would have "catastrophic consequences for generations to come."

She noted that "rapid change has already been detected across Antarctica's ice, oceans and ecosystems, and this is set to worsen with every fraction of a degree of global warming."

Sea Ice Decline and Worsening Feedback Loops




According to Dr. Abram, the sharp decline in Antarctic sea ice is another alarming signal. "The loss of Antarctic sea ice is another abrupt change that has a whole range of knock-on effects, including making the floating ice shelves around Antarctica more susceptible to wave-driven collapse," she said.

The reduction in sea ice, together with the weakening of deep ocean circulation in the Southern Ocean, indicates that these systems are more vulnerable to rising temperatures than previously believed.

As sea ice disappears, more solar heat is absorbed by the ocean's surface, amplifying regional warming. Dr. Abram added that other critical systems may soon reach a point of no return, including the ice shelves that hold back parts of the Antarctic ice sheet.

Consequences Reaching Australia and Beyond

Professor Matthew England from UNSW and the ARC Australian Centre for Excellence in Antarctic Science (ACEAS), who co-authored the study, explained that these rapid Antarctic shifts could have severe effects for Australia.

"Consequences for Australia include rising sea levels that will impact our coastal communities, a warmer and deoxygenated Southern Ocean being less able to remove carbon dioxide from the atmosphere, leading to more intense warming in Australia and beyond, and increased regional warming from Antarctic sea ice loss," he said.




Wildlife and Ecosystems in Jeopardy

The loss of sea ice is already threatening Antarctic wildlife. Professor England warned that emperor penguin populations are facing greater extinction risks because their chicks depend on stable sea ice to mature. "The loss of entire colonies of chicks has been seen right around the Antarctic coast because of early sea ice breakout events, and some colonies have experienced multiple breeding failure events over the last decade," he said.

Other species are also under threat. The researchers reported that krill, as well as several penguin and seal species, could experience major declines, while key phytoplankton that form the base of the food web are being affected by ocean warming and acidification.

Professor England added that a potential collapse in Antarctic overturning circulation would be disastrous for marine ecosystems, preventing vital nutrients from reaching surface waters where marine life depends on them.

Urgent Global Action Needed

Dr. Abram emphasized that while efforts through the Antarctic Treaty System remain vital, they will not be sufficient on their own. "While critically important, these measures will not help to avoid climate-related impacts that are already beginning to unfold," she said.

She urged that "the only way to avoid further abrupt changes and their far-reaching impacts is to reduce greenhouse gas emissions fast enough to limit global warming to as close to 1.5 degrees Celsius as possible."

Governments, industries, and communities, she added, must now include these accelerating Antarctic changes in their planning for climate adaptation, especially in regions like Australia that will be directly affected.

A Global Effort to Understand Antarctica's Rapid Change

The research represents a collaboration among leading Antarctic experts from Australia, South Africa, Switzerland, France, Germany, and the United Kingdom. It was led by the Australian Centre for Excellence in Antarctic Science (ACEAS), working with Securing Antarctica's Environmental Future (SAEF), the Australian Antarctic Program Partnership (AAPP), and the Australian Antarctic Division (AAD).

This study supports the objectives of the Australian Antarctic Science Decadal Strategy 2025-2035, a long-term initiative to understand and address the sweeping changes underway in Earth's southernmost region.
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Frozen for 6 million years, Antarctic ice rewrites Earth's climate story | ScienceDaily
In a breakthrough for climate science, a team of U.S. researchers has identified the oldest directly dated ice and air ever discovered on Earth. The samples were found in the Allan Hills region of East Antarctica, an area long known to preserve ancient ice near the surface.


						
According to a study published on October 28 in the Proceedings of the National Academy of Sciences, the ice is about 6 million years old. Tiny air bubbles sealed within the ice provide a rare and direct glimpse into Earth's ancient atmosphere, offering scientists an unmatched record of the planet's past climate.

A Glimpse Into a Warmer Ancient World

The oldest sample collected from the Allan Hills dates back 6 million years, a period when geological records indicate Earth was significantly warmer and sea levels were much higher than they are today.

The research effort was led by Sarah Shackleton of the Woods Hole Oceanographic Institution and John Higgins of Princeton University. Both are part of the National Science Foundation-funded Center for Oldest Ice Exploration (COLDEX), a multi-institution collaboration of 15 U.S. research partners coordinated by Oregon State University.

"Ice cores are like time machines that let scientists take a look at what our planet was like in the past," explained Shackleton, who has worked on several Antarctic drilling expeditions. "The Allan Hills cores help us travel much further back than we imagined possible."

Ed Brook, COLDEX Director and paleoclimatologist at Oregon State University, described the find as the center's most important discovery so far. The NSF Science and Technology Center, established in 2021, was created to explore the Antarctic ice sheet, the largest reservoir of frozen water on Earth.




"We knew the ice was old in this region," Brook said. "Initially, we had hoped to find ice up to 3 million years old, or maybe a little older, but this discovery has far exceeded our expectations."

A Global Race to Reach Deeper Into Time

COLDEX is among several international teams striving to extend the ice core record beyond its previous 800,000-year limit. A European project recently announced a continuous deep core reaching 1.2 million years in East Antarctica, but the Allan Hills samples push the timeline back several million years further, though in discrete fragments rather than a single continuous core.

The COLDEX researchers work at a remote field site in the Allan Hills, spending months drilling through one to two hundred meters of ice near the edge of the Antarctic ice sheet. In this region, rugged terrain and ice flow patterns act together to preserve extremely old ice closer to the surface. By contrast, obtaining continuous cores from the Antarctic interior typically requires drilling to depths of more than 2,000 meters.

"We're still working out the exact conditions that allow such ancient ice to survive so close to the surface," said Shackleton. "Along with the topography, it's likely a mix of strong winds and bitter cold. The wind blows away fresh snow, and the cold slows the ice to almost a standstill. That makes Allan Hills one of the best places in the world to find shallow old ice, and one of the toughest places to spend a field season."

The age of the Allan Hills samples was determined directly from the ice itself using precise measurements of an isotope of the noble gas argon. This approach allows scientists to date the ice without relying on surrounding sediments or other indirect evidence.




Although the record is not continuous, the samples are far older than any previously studied ice. As Higgins noted, "Tthe team has built up a library of what we call 'climate snapshots' roughly six times older than any previously reported ice core data, complementing the more detailed younger data from cores in the interior of Antarctica."

Reconstructing 6 Million Years of Cooling

Analysis of oxygen isotopes in the ice revealed that the region cooled by about 12 degrees Celsius (roughly 22 degrees Fahrenheit) over the past 6 million years. This is the first direct evidence quantifying how much Antarctica's climate has cooled since that ancient warm period.

Future research will focus on reconstructing concentrations of greenhouse gases and ocean heat levels preserved within the ice bubbles -- key clues to understanding the natural forces driving long-term climate change.

A new COLDEX expedition is scheduled to return to the Allan Hills in the coming months for additional drilling. The team hopes to recover even older samples and produce a more detailed record of Earth's ancient atmosphere.

"Given the spectacularly old ice we have discovered at Allan Hills, we also have designed a comprehensive longer-term new study of this region to try to extend the records even further in time, which we hope to conduct between 2026 and 2031," Brook said.

Collaboration and Support

Contributors to the study include Julia Marks Peterson, Christo Buizert, and Jenna Epifanio of Oregon State; Valens Hishamunda, Austin Carter, and Michael Bender of Princeton; Lindsey Davidge, Eric Steig, and Andrew Schauer of the University of Washington; Sarah Aarons, Jacob Morgan, and Jeff Severinghaus of Scripps Institution of Oceanography at the University of California, San Diego; Andrei V. Kurbatov and Douglas Introne of the University of Maine; Yuzhen Yan of Tongji University; and Peter Neff of the University of Minnesota.

COLDEX is supported by the NSF Office of Polar Programs; the NSF Office of Integrative Activities' Science and Technology Center Program; and Oregon State University. Field operations in Antarctica are carried out with support from the U.S. Antarctic Program and NSF funding, with drilling assistance from the NSF U.S. Ice Drilling Program and sample storage managed by the NSF Ice Core Facility in Denver, Colorado.
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Turning CO2 into clean fuel faster and cheaper | ScienceDaily
A team of scientists led by Dr. Kee Young Koo from the Hydrogen Research Department at the Korea Institute of Energy Research (President Yi Chang-Keun, hereafter referred to as KIER) has created a world-leading catalyst capable of transforming carbon dioxide, a major greenhouse gas, into an essential ingredient for producing eco-friendly fuels.


						
The reverse water-gas shift (RWGS) reaction is a chemical process that converts carbon dioxide (CO2) into carbon monoxide (CO) and water (H2O) by reacting it with hydrogen (H2) in a reactor. The resulting carbon monoxide can then be combined with hydrogen to make syngas, a fundamental building block used to produce synthetic fuels such as e-fuels* and methanol. Because of its ability to recycle CO2 into usable fuel components, the RWGS reaction is seen as a promising pathway for advancing sustainable energy production.

Overcoming the Limits of Conventional Catalysts

Traditionally, the RWGS reaction operates best at temperatures above 800 degC. Nickel-based catalysts are often used because they can withstand such heat, but they lose performance over time as particles clump together, reducing surface area and efficiency. Operating at lower temperatures avoids this problem, but it also leads to the formation of unwanted byproducts such as methane, lowering carbon monoxide output.

To make the process more efficient and affordable, researchers have been searching for catalysts that remain highly active under low-temperature conditions. The KIER team succeeded by developing a new copper-based catalyst that delivers outstanding results at just 400 degC.

A Breakthrough in Copper Catalyst Design

The newly engineered copper-magnesium-iron mixed oxide catalyst outperformed commercial copper catalysts, producing carbon monoxide 1.7 times faster and with a 1.5 times higher yield at 400 degC.




Copper catalysts have a key advantage over nickel: they can selectively produce only carbon monoxide at temperatures below 400 degC without forming methane. However, copper's thermal stability typically weakens near that temperature, leading to particle agglomeration and loss of activity.

To solve this challenge, Dr. Koo's team incorporated a layered double hydroxide (LDH) structure into their design. This layered structure contains thin metal sheets with water molecules and anions between them. By adjusting the ratio and type of metal ions, the researchers fine-tuned the catalyst's physical and chemical characteristics. Adding iron and magnesium helped fill the gaps between copper particles, effectively preventing clumping and improving heat resistance.

Real-time infrared analysis and reaction testing revealed why the new catalyst performs so well. Conventional copper catalysts convert CO2 into carbon monoxide through intermediate compounds called formates. The new material, however, bypasses these intermediates entirely, converting CO2 directly into CO on its surface. Because it avoids side reactions that produce methane or other byproducts, the catalyst maintains high activity even at a relatively low temperature of 400 degC.

Record Performance and Global Significance

At 400 degC, the catalyst achieved a carbon monoxide yield of 33.4% and a formation rate of 223.7 micromoles per gram of catalyst per second (mmol*gcat[?]1*s[?]1), maintaining stability for over 100 continuous hours. These results represent a 1.7-fold higher formation rate and a 1.5-fold higher yield than standard copper catalysts. When compared to platinum-based catalysts, which are costly but highly active, the new catalyst still outperformed them with a 2.2-fold faster formation rate and a 1.8-fold higher yield. This places it among the top-performing CO2 conversion catalysts in the world.

"The low-temperature CO2 hydrogenation catalyst technology is a breakthrough achievement that enables the efficient production of carbon monoxide using inexpensive and abundant metals," said Dr. Kee Young Koo, the project's lead researcher. "It can be directly applied to the production of key feedstocks for sustainable synthetic fuels. Moving forward, we will continue our research to expand its application to real industrial settings, thereby contributing to the realization of carbon neutrality and the commercialization of sustainable synthetic fuel production technologies."

Notes

* E-Fuels are synthetic fuels produced by combining green hydrogen, generated with renewable electricity, and captured CO2 from the atmosphere or sustainable biomass. They are emerging as a promising alternative to conventional fossil fuels, especially for hard-to-decarbonize sectors such as aviation and shipping.

The research findings were published online in May 2025 in Applied Catalysis B: Environmental and Energy, a leading journal in the field of energy and environmental catalysis. The study was supported by the KIER's R&D project, 'Development of e-SAF (sustainable aviation fuel) production technology from carbon dioxide and hydrogen.
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A 480-million-year-old parasite still infects oysters today | ScienceDaily
A surprising new study has revealed that a parasite still troubling modern oysters first began infecting shell-dwelling sea creatures hundreds of millions of years before the dinosaurs vanished.


						
Researchers reporting in iScience used high-resolution 3D imaging to examine 480-million-year-old fossil shells from Morocco, a site famous for its exceptionally preserved marine life. The scans uncovered a pattern of unusual markings etched both on the surfaces of the shells and inside them.

"The marks weren't random scratches," explained Karma Nanglu, a paleobiologist at UC Riverside and lead author of the study. "We saw seven or eight of these perfect question mark shapes on each shell fossil. That's a pattern."

Javier Ortega-Hernandez, a Harvard evolutionary biologist and co-author, recalled the team's initial confusion. "It took us a while to figure out the mystery behind these peculiar-looking traces. It was as if they were taunting us with their question mark-like shape," he said. "But as often happens, we came across the answer while deep in obscure literature before our eureka moment."

Ancient Worms Behind the Mystery Marks

After comparing the markings with modern examples, the scientists concluded that they were made by a soft-bodied marine bristle worm belonging to a group known as spionids. These worms, still common today, bore into the shells of mussels and oysters but typically don't kill their hosts outright.

"They parasitize the shells of bivalves like oysters, not the flesh of the animals themselves," said Nanglu. "But damaging their shells may increase oyster death rates."

The fossils studied came from early relatives of modern clams that lived during the Ordovician Period, a time of rapid ecological expansion when marine life became increasingly mobile, predatory, and parasitic. "This is a time when ocean ecosystems got more intense," Nanglu said. "You see the rise of mobility, predation, and, clearly, parasitism."




A Half-Billion-Year Parasitic Lineage

The researchers considered other explanations for the distinctive marks, such as self-inflicted shell growth patterns or traces from unrelated organisms. However, the evidence most strongly matched spionid activity.

"There's one image in particular, from a study of modern worms, that shows exactly the same shape inside a shell," Nanglu said. "That was the smoking gun."

The finding offered more than just an identification -- it provided a rare evolutionary insight. "This group of worms hasn't changed its lifestyle in nearly half a billion years," said Nanglu. "We tend to think of evolution as constant change, but here's an example of a behavior that worked so well, it stayed the same through multiple mass extinction events."

Peering Inside Fossils with High-Tech Scans

To reveal the interior structures of the shells, the team used a technique similar to medical CT imaging, called micro-CT scanning. This high-resolution method allowed them to visualize internal burrows and hidden shells embedded within the rock layers, which were stacked like a layered cake.




"We never would've seen this without the scanner," Nanglu said.

The Parasite's Ancient Life Cycle

The worm's life cycle helped confirm its identity. The researchers determined that it likely began as a larva that attached itself to a shell, dissolved a small spot to secure its position, and then tunneled deeper as it grew -- creating the recognizable question mark shape.

No other known species leaves this precise trace. ""If it's not a spionid, then it's something we've never seen before," Nanglu said. "But it would have to have evolved the same behavior, in the same place, in the same way."

A Survivor Across Deep Time

Remarkably, the same burrowing behavior continues in today's oceans. Although spionid worms do not consume their hosts directly, the damage they inflict on oyster shells still increases mortality rates in modern fisheries.

"This parasite didn't just survive the cutthroat Ordovician period, it thrived," Nanglu said. "It's still interfering with the oysters we want to eat, just as it did hundreds of millions of years ago."

Fossil Time Capsules of Ancient Life

The Moroccan fossil site where these discoveries were made is celebrated for capturing behavior frozen in time. Other fossils there have preserved scenes of animals interacting, such as creatures feeding on the remains of squid-like ancestors.

"You're lucky to get any record of an animal from that long ago," Nanglu said. "But to see evidence of two animals interacting? That's gold."
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Cockroaches are secretly poisoning indoor air | ScienceDaily
Researchers at North Carolina State University have identified a clear connection between the extent of cockroach infestations in homes and the amount of allergens and bacterial toxins known as endotoxins found indoors. The team discovered that when pest control successfully reduced cockroach numbers, both allergen and endotoxin levels dropped sharply. These results indicate that eliminating infestations may significantly improve indoor environmental health by cutting down harmful biological pollutants.


						
Endotoxins are fragments of bacterial cell walls that are released when bacteria die. Because cockroaches consume a wide range of materials, they host a diverse gut microbiome. Previous studies have shown that these insects shed large quantities of endotoxins through their droppings. Although humans and household pets can also produce endotoxins, the researchers found that a major portion of those detected in household dust originated from cockroach feces.

"Endotoxins are important to human health, as inhalation of these components has been shown to provoke allergic responses," said Coby Schal, the Blanton J. Whitmire Distinguished Professor of Entomology at NC State and co-corresponding author of the study. "Past surveys in U.S. homes found endotoxin levels much higher in homes with self-reported evidence of cockroaches; that association is stronger in low-income homes than in single-family homes."

How the Study Was Conducted

The research took place in multi-unit apartment complexes in Raleigh, North Carolina. Scientists measured the scale of cockroach infestations alongside concentrations of allergens and endotoxins in each home. To establish baseline readings, both settled and airborne dust samples were collected before any treatment began.

The findings revealed that infested homes contained high amounts of endotoxins, with female cockroaches producing roughly twice as much as males.

"Female cockroaches eat more than males, so more endotoxins are shed from their fecal matter," explained Madhavi Kakumanu, an NC State research scholar in Schal's lab and co-corresponding author of the paper. She noted that kitchens typically contained more endotoxins than bedrooms, since they provide abundant food sources for cockroaches.




Testing Pest Control's Effectiveness

The infested apartments were split into two categories: untreated homes and those that received professional extermination to remove cockroaches. Researchers also included a control group of residences with no infestation. Dust and insect samples were collected again at three and six months.

Homes that remained untreated consistently showed high levels of both allergens and endotoxins throughout the study. In contrast, most units that underwent extermination were cleared of cockroaches and showed substantial reductions in both allergens and endotoxins.

"When you eliminate cockroaches, you eliminate their allergens. Small decreases in cockroaches don't lower allergen levels because the remaining live cockroaches deposit more allergens," Schal said. "Endotoxins significantly decreased in homes where cockroaches were eliminated. This paper shows that the cockroach is the most important depositor of endotoxin in infested homes."

Kakumanu added, "We also saw that allergens and endotoxins can be airborne."

Next Steps: Exploring Health Effects

Schal noted that future research will look at how cockroach allergens and endotoxins interact in animal models of asthma, such as mice.




"There exists the implication that asthma can be worse due to interactions between allergens and endotoxins," he said. "We want to see if that is the case in mice."

The research was published in The Journal of Allergy and Clinical Immunology: Global. Co-authors include NC State's Richard G. Santangelo, Zachary C. DeVries from the University of Kentucky, and Jeffrey Siegel from the University of Toronto.

Funding was provided by the U.S. Department of Housing and Urban Development Healthy Homes program (NCHHU0053-19, NCHHU0081-24); the Alfred P. Sloan Foundation (2013-5-35 MBE); a Pilot Project from the Center for Human Health and the Environment under P30ES025128 from the National Institute of Environmental Health Sciences; the National Institute of Allergy and Infectious Diseases of the National Institutes of Health (award number 1R21AI187857-01); the Research Capacity Fund (HATCH) (project NC02639) from the U.S. Department of Agriculture National Institute of Food and Agriculture; and the Blanton J. Whitmire Endowment at North Carolina State University.
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5,500-year-old site in Jordan reveals a lost civilization's secrets | ScienceDaily
How did early civilizations respond when their worlds fell apart? Archaeologists from the University of Copenhagen believe the 5,000-year-old site of Murayghat in Jordan may reveal some clues. Their extensive excavations suggest that this Early Bronze Age community developed powerful new traditions in the aftermath of cultural collapse.


						
Murayghat rose to prominence after the decline of the Chalcolithic culture (ca. 4500-3500 BCE), an era known for its village settlements, symbolic art, copper tools, and small shrines used for worship. According to researchers, a combination of climate change and social upheaval likely contributed to the collapse of that earlier way of life.

In the wake of this disruption, communities of the Early Bronze Age appear to have reimagined how they expressed faith and identity.

"Instead of the large domestic settlements with smaller shrines established during the Chalcolithic, our excavations at Early Bronze Age Murayghat show clusters of dolmens (stone burial monuments), standing stones, and large megalithic structures that point to ritual gatherings and communal burials rather than living quarters," explains project leader and archaeologist Susanne Kerner of the University of Copenhagen.

Symbols of Identity and Territory

Archaeologists have documented more than 95 dolmen structures at Murayghat. The hilltop area at the center of the site also includes stone enclosures and carved rock features that appear to have had ceremonial purposes.

These striking monuments may have served as territorial markers or social symbols during a time when no central authority held power. Kerner notes, "Murayghat gives us, we believe, fascinating new insights into how early societies coped with disruption by building monuments, redefining social roles, and creating new forms of community."

Rituals, Feasts, and Community Gathering




Excavations have uncovered a variety of artifacts that further support the idea of ritual activity at the site. Researchers found Early Bronze Age pottery, large communal bowls, grinding stones, flint tools, animal horn cores, and a few copper objects -- all items that suggest ceremonial use and possible feasting events.

The layout and visibility of Murayghat also indicate that it may have served as a regional meeting place where different groups came together for social or spiritual gatherings.

Kerner recently detailed these findings in her publication Dolmens, standing stones and ritual in Murayghat, featured in the journal Levant. Her team's work is helping reveal how ancient societies transformed crisis into creativity -- building enduring symbols of identity and community that still stand amid the Jordanian hills today.
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Birds, not wind, brought life to Iceland's youngest island | ScienceDaily
When the volcanic island of Surtsey emerged from the North Atlantic Ocean in 1963, it presented scientists with a rare natural experiment: a chance to watch life begin on untouched land. For many years, ecologists assumed that plants reached remote islands mainly through special traits that allowed long-distance travel, such as fruits that attract birds to eat and later disperse their seeds. Species with these traits were thought to hold a clear advantage in colonizing new and isolated environments.


						
A recent study in Ecology Letters has upended this long-accepted theory. Researchers from Iceland, Hungary, and Spain discovered that most of the 78 vascular plant species found on Surtsey since 1965 lack any of the typical features linked to long-distance seed dispersal. Instead, the main agents of colonization appear to be gulls, geese, and shorebirds, which carried seeds in their digestive systems or droppings. Through their movements, these birds transported a surprising diversity of plants to the island, helping form the base of its young and growing ecosystem.

Birds as Unexpected Architects of Life

"Birds turned out to be the true pioneers of Surtsey -- carrying seeds of plants that, according to conventional theories, shouldn't be able to get there," explains Dr. Pawel Wasowicz of the Natural Science Institute of Iceland, one of the study's authors. "These results overturn traditional assumptions about plant colonisation and show that to understand how life spreads and responds to environmental change, we must look at the interactions between plants and animals. Life does not move in isolation -- it follows life."

Dr. Andy Green of the Estacion Biologica de Donana (CSIC, Spain), who co-led the research, notes that the findings have wide-reaching implications for ecology and conservation. "Animals -- especially birds -- are key drivers of plant dispersal and colonization. As migration routes shift under a warming climate, birds will play a vital role in helping plants move and adapt to new environments."

A Living Laboratory for Evolution and Ecology

The research highlights Surtsey's extraordinary value as a living laboratory where scientists can directly observe the earliest stages of ecosystem development and adaptation. The island continues to provide insight into how life establishes itself, evolves, and reacts to a changing world. The authors suggest that future ecological models should place greater emphasis on real biological interactions, not just the physical traits of seeds or the classifications of plant species.

"Long-term research like that carried out on Surtsey is invaluable for biology," says Dr. Wasowicz. "It allows us to witness ecological processes that would otherwise remain invisible -- how life colonizes, evolves, and adapts. Such work is essential for understanding the future of ecosystems in a rapidly changing world."
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Scientists uncover the secret triggers of 'impossible' earthquakes | ScienceDaily
Earthquakes in places like Utah (USA), Soultz-sous-Forets (France), and Groningen (the Netherlands) seem puzzling to scientists because, according to geological theory, they shouldn't be possible. In these regions, the shallow layers of the Earth's crust are thought to behave in a way that strengthens faults when they begin to move. Textbooks suggest that this strengthening effect should prevent earthquakes from happening at all. Yet, tremors still occur in these supposedly stable zones. Researchers from Utrecht University set out to understand why. Their findings, recently published in Nature Communications, reveal that faults which have remained inactive for millions of years can accumulate extra stress over time. Eventually, that built-up pressure may be released in a single event. This insight is crucial for identifying safer areas for technologies such as geothermal energy extraction and underground energy storage.


						
"Faults can be found almost everywhere. Faults in the shallow subsurface are usually stable, so we do not expect shock movements to occur along them," explains Dr. Ylona van Dinther, who led the study. Yet, surprisingly, seismic activity does take place within the first few kilometers beneath the surface -- precisely where the ground is considered most stable. These shallow earthquakes are often linked to human activities such as drilling, extraction, or fluid injection. The question, then, is why faults that normally grow stronger when they move can suddenly weaken and slip, releasing energy as an earthquake.

Inactive faults and slow healing

Many human-induced earthquakes occur along ancient, inactive faults that have not shifted for millions of years. Although these faults remain still, the surfaces where the rocks meet slowly "heal" over time, becoming stronger. This gradual strengthening creates additional resistance. When that resistance is finally overcome, it can cause an abrupt acceleration along the fault. That acceleration produces an earthquake, even in regions that geological models label as stable.

Because areas like these have no long-term record of seismic activity, local communities are often unprepared. Buildings and infrastructure are not designed to handle the shaking. "Furthermore, these earthquakes take place at a depth where human activities occur, in other words, no more than several kilometres deep. That is considerably less deep than the majority of natural earthquakes." This shallowness means that such quakes can cause more noticeable and potentially damaging ground movement.

One-time events that stabilize over time

Interestingly, the Utrecht team found that these earthquakes are one-off events. Once the accumulated stress is released, the fault settles into a new, more stable state. "As a result, there is no more earthquake activity at that spot," says Van Dinther. "This means that, although the subsurface in such areas will not settle immediately after human operations stop, the strength of the earthquakes -- including the maximum expected magnitude -- will gradually decrease." When a fault strengthens as it moves, its broken sections can slide more easily past one another afterward, acting as natural barriers that prevent larger earthquakes from forming. This means the overall risk can be revised downward, since the potential for stronger quakes diminishes once the fault has slipped.

Implications for sustainable subsurface use

The research has significant consequences for how we use and manage the Earth's subsurface. It shows that even in regions considered geologically stable, earthquakes can occur under certain conditions -- but only once per fault. After the initial event, the area tends to become more secure. Understanding how faults behave, how they "heal," and what causes them to accelerate or slow down is essential for minimizing seismic risks associated with geothermal energy, carbon storage, and similar technologies. With new computational models, Utrecht University researchers are already working to refine these predictions and improve how one-time earthquake risks are communicated.
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Even climate fixes might not save coffee, chocolate, and wine, scientists warn | ScienceDaily

The research team focused on a proposed geoengineering technique known as Stratospheric Aerosol Injection (SAI). This experimental concept aims to cool the planet by releasing reflective particles into the upper atmosphere, mimicking the temporary cooling that occurs after large volcanic eruptions. The scientists evaluated whether SAI could help stabilize conditions for grape, coffee, and cacao cultivation across major growing areas in western Europe, South America, and West Africa.

Climate Simulations Reveal Limited Benefits

To test this idea, researchers modeled climate conditions from 2036 to 2045 across 18 important crop-producing regions. They assessed how SAI might affect temperature, rainfall, humidity, and disease risk to determine future crop suitability. While SAI successfully reduced surface temperatures, it did not consistently preserve the favorable conditions required for healthy yields. Only six of the 18 regions studied showed any significant improvement compared to a future scenario without SAI.

Unpredictable rainfall and shifting humidity levels proved to be the biggest obstacles to SAI's success. Although the intervention could cool the planet, it was far less effective at moderating moisture levels or preventing extreme weather events such as flooding. As a result, crop yields and farm income projections remained unstable even under SAI conditions.

"Reducing temperature with SAI alone isn't enough," explained co-author Dr. Ariel Morrison. "For instance, cacao species, while more tolerant of hot temperatures than coffee and grapes, are highly susceptible to pests and diseases caused by a combination of high temperatures, rainfall, and humidity. Natural climate variability also cannot be ignored -- it leads to a wide range of outcomes under the same SAI scenario that could affect the livelihoods of farmers growing cacao, coffee, and grapes."

Building Long-Term Agricultural Resilience

Dr. Morrison added that while SAI could provide short-term relief from heat stress in certain regions, it cannot be relied upon as a long-term fix. "SAI climate intervention may offer temporary relief from rising temperatures in some regions, but it is not a guaranteed fix for the challenges facing luxury crop farming. Adaptation strategies tailored to local conditions, investment in resilient agricultural practices, and global cooperation are essential to saving these crops and the communities that depend on them," she said.

The findings highlight an important message: technological fixes alone cannot secure the future of coffee, cacao, and wine grapes. Safeguarding these crops will require both innovation and global commitment to sustainable adaptation.
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Scientists shocked to find E. coli spreads as fast as the swine flu | ScienceDaily

For the first time, researchers from the Wellcome Sanger Institute, the University of Oslo, the University of Helsinki, Aalto University in Finland, and their collaborators have been able to estimate how efficiently one person can pass gut bacteria to others. This kind of calculation, which measures transmission rates, has previously been possible mainly for viruses.

Tracking Dangerous Strains Across Populations

The study, published today (November 4) in Nature Communications, examined three key E. coli strains circulating in the UK and Norway. Two of these strains are resistant to several common classes of antibiotics. They are also the most frequent causes of urinary tract and bloodstream infections in both countries. The researchers suggest that better monitoring of these strains could guide public health responses and help prevent outbreaks of infections that are difficult to treat.

In the long term, gaining insight into the genetic factors that help E. coli spread could lead to more targeted therapies and reduce reliance on broad-spectrum antibiotics. The approach developed in this study could also be adapted to investigate other bacterial pathogens and improve strategies for managing invasive infections.

E. coli is one of the leading causes of infections around the world.1 While most strains are harmless and normally inhabit the gut, the bacteria can enter the body through direct contact such as kissing or indirect means like shared surfaces, food, or living spaces. When E. coli moves into areas such as the urinary tract, it can cause serious illness, including sepsis, especially in people with weakened immune systems.

Antibiotic resistance has made these infections even more concerning. In the UK, more than 40 percent of E. coli bloodstream infections are now resistant to a key antibiotic,2 reflecting a global trend of rising resistance levels.




Applying Viral-Style Transmission Metrics to Bacteria

Scientists often describe how infectious a pathogen is using the basic reproduction number, known as R0. This number estimates how many new cases a single infected person might cause. It is typically applied to viruses and helps predict whether an outbreak will expand or decline. Until now, researchers have been unable to assign an R0 value to bacteria that normally colonize the gut, since they often live in the body without triggering illness.

To overcome this, the team combined data from the UK Baby Biome Study with genomic information from E. coli bloodstream infection surveillance programs in the UK and Norway, previously compiled by the Wellcome Sanger Institute.

Using a software platform called ELFI3 (Engine for Likelihood-Free Inference), the researchers built a new model capable of estimating R0 for the three major E. coli strains studied.

Their results showed that one particular strain, known as ST131-A, can spread between people as rapidly as some viruses that have caused global outbreaks, including the swine flu (H1N1). This is particularly striking because E. coli is not spread through airborne droplets like flu viruses are.

The two other strains studied, ST131-C1 and ST131-C2, are resistant to multiple antibiotic classes but spread much more slowly among healthy individuals. However, in hospitals and other healthcare environments, where patients are more vulnerable and contact is frequent, these resistant strains could move through populations much faster.




Understanding R0 for Bacteria

Assigning an R0 value to bacteria opens the door to a clearer understanding of how bacterial infections spread. It also helps identify which strains pose the greatest threat and could inform public health strategies to better protect people with compromised immune systems.

Fanni Ojala, M.Sc., co-first author at Aalto University in Finland, explained: "By having a large amount of systematically collected data, it was possible to build a simulation model to predict R0 for E. coli. To our knowledge, this was not just a first for E. coli, but a first for any bacteria that live in our gut microbiome. Now that we have this model, it could be possible to apply it to other bacterial strains in the future, allowing us to understand, track, and hopefully prevent the spread of antibiotic-resistant infections."

Dr. Trevor Lawley, Group Leader at the Wellcome Sanger Institute and co-lead of the UK Baby Biome Study, who was not involved in this research, noted: "E. coli is one of the first bacteria that can be found in a baby's gut, and in order to understand how our bacteria shape our health, we need to know where we start -- which is why the UK Baby Biome study is so important. It is great to see that our UK Baby Biome study data are being used by others to uncover new insights and methods that will hopefully benefit us all."

A New Lens on Bacterial Genetics

Professor Jukka Corander, senior author at the Wellcome Sanger Institute and the University of Oslo, added: "Having the R0 for E. coli allows us to see the spread of bacteria through the population in much clearer detail, and compare this to other infections. Now that we can see how rapidly some of these bacterial strains spread, it is necessary to understand their genetic drivers. Understanding the genetics of specific strains could lead to new ways to diagnose and treat these in healthcare settings, which is especially important for bacteria that are already resistant to multiple types of antibiotics."

The success of this study relied on extensive genomic data from the UK and Norway, all sequenced at the Wellcome Sanger Institute. This large-scale data made it possible to identify transmission patterns in detail. The datasets originated from earlier studies published in The Lancet Microbe,4,5 which laid the foundation for the modeling breakthrough achieved in this new research.

Notes
    	Antimicrobial Resistance Collaborators. (2022) 'Global burden of bacterial antimicrobial resistance in 2019: a systematic analysis.' The Lancet. DOI: 1016/S0140-6736(21)02724-0
    	UK Health Security Agency. New data shows 148 severe antibiotic-resistant infections a day in 2021. Available at: https://www.gov.uk/government/news/new-data-shows-148-severe-antibiotic-resistant-infections-a-day-in-2021#:~:text=Over%20two-fifths%20of%20E,as%20cefiderocol%20to%20identify%20resistance
    	ELFI can be found: https://www.elfi.ai/
    	R. A. Gladstone, et al. (2021) ' Emergence and dissemination of antimicrobial resistance in Escherichia coli causing bloodstream infections in Norway in 2002-17: a nationwide, longitudinal, microbial population genomic study' Lancet Microbe. DOI: 10.1016/S2666-5247(21)00031-8.
    	A. K. Pontinen, et al. (2024) 'Modulation of multidrug-resistant clone success in Escherichia coli populations: a longitudinal, multi-country, genomic and antibiotic usage cohort study' Lancet Microbe. DOI: 10.1016/S2666-5247(23)00292-6.
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2.7-million-year-old tools reveal humanity's first great innovation | ScienceDaily
For nearly 300,000 years, early humans shaped stone tools with precision, even as they faced constant wildfires, severe droughts, and dramatic shifts in their environment. A new study published in Nature Communications reveals astonishing evidence of this long-lived technological tradition in Kenya's Turkana Basin.


						
At the Namorotukunan Site, an international team of researchers uncovered one of the earliest and most enduring records of Oldowan stone toolmaking, dating between roughly 2.75 and 2.44 million years ago. These ancient implements -- essentially the first multi-purpose "Swiss Army knives" made by hominins -- show that our ancestors not only adapted to extreme change but prospered during one of Earth's most unstable eras.

"This site reveals an extraordinary story of cultural continuity," said lead author David R. Braun, a professor of anthropology at the George Washington University. He is also affiliated with the Max Planck Institute. "What we're seeing isn't a one-off innovation -- it's a long-standing technological tradition."

According to Susana Carvalho, director of science at Gorongosa National Park in Mozambique and senior author of the study, "Our findings suggest that tool use may have been a more generalized adaptation among our primate ancestors."

"Namorotukunan offers a rare lens on a changing world long gone -- rivers on the move, fires tearing through, aridity closing in -- and the tools, unwavering. For ~300,000 years, the same craft endures -- perhaps revealing the roots of one of our oldest habits: using technology to steady ourselves against change," said Dan V. Palcu Rolier, corresponding author and a senior scientist at GeoEcoMar, Utrecht University and the University of Sao Paulo.

Key Findings

Mastering Technology Across Millennia: Early hominins crafted sharp-edged stone tools with impressive precision and consistency. Their enduring design shows that knowledge and technique were passed down for countless generations, forming a legacy of skill and innovation.




Modern Science Meets Ancient Stone: Using volcanic ash dating, magnetic patterns preserved in ancient sediments, chemical analyses of rock, and microscopic plant traces, the researchers reconstructed an environmental timeline that connects early toolmaking to major climatic transformations.

Adapting Through Environmental Upheaval: These early toolmakers lived through periods of intense climate instability. Their ability to create versatile tools opened new dietary possibilities, including access to meat, turning environmental stress into an evolutionary advantage.

What The Experts Say

On the ground, the craft is remarkably consistent: "These finds show that by about 2.75 million years ago, hominins were already good at making sharp stone tools, hinting that the start of the Oldowan technology is older than we thought," said Niguss Baraki at the George Washington University.

The butchery signal is clear as well:"At Namorotukunan, cutmarks link stone tools to meat eating, revealing a broadened diet that endured across changing landscapes," said Frances Forrest at Fairfield University.

"The plant fossil record tells an incredible story: The landscape shifted from lush wetlands to dry, fire-swept grasslands and semideserts," said Rahab N. Kinyanjui at the National Museums of Kenya / Max Planck Institute. "As vegetation shifted, the toolmaking remained steady. This is resilience."

The paper, "Early Oldowan technology thrived during Pliocene environmental change in the Turkana Basin, Kenya," was published today (November 4) in Nature Communications.

This research was led by an international team of archaeologists, geologists, and paleoanthropologists from institutions in Kenya, Ethiopia, the United States, Brazil, Germany, India, the Netherlands, Portugal, Romania, Spain, South Africa and the United Kingdom. Fieldwork was carried out under the guidance of the National Museums of Kenya and with the support of the Daasanach and Ileret communities.

This research was carried out with permission from the National Museums of Kenya and Kenya's Ministry of Education, Science, and Technology, and in partnership with the Koobi Fora Field School. Funding was provided by the U.S. National Science Foundation the Leakey Foundation, the Palaeontological Scientific Trust, the Dutch Research Council, the Fundacao de Amparo a Pesquisa do Estado de Sao Paulo, the American Museum of Natural History, and the Romanian National Authority for Scientific Research.
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Plastic-eating bacteria discovered in the ocean | ScienceDaily
Far beneath the ocean's surface, researchers have found bacteria that can digest plastic, using specialized enzymes that evolved alongside humanity's synthetic debris.


						
A large-scale global study by scientists at KAUST (King Abdullah University of Science and Technology) revealed that these marine microbes are widespread and genetically prepared to consume polyethylene terephthalate (PET) -- the tough plastic used in everyday items like drink bottles and fabrics.

Their remarkable ability stems from a distinct structural feature on a plastic-degrading enzyme called PETase. This feature, known as the M5 motif, acts as a molecular signature that signals when an enzyme can truly break down PET.

"The M5 motif acts like a fingerprint that tells us when a PETase is likely to be functional, able to break down PET plastic," explains Carlos Duarte, a marine ecologist and co-leader of the study. "Its discovery helps us understand how these enzymes evolved from other hydrocarbon-degrading enzymes," he says. "In the ocean, where carbon is scarce, microbes seem to have fine-tuned these enzymes to make use of this new, human-made carbon source: plastic."

How Nature's Recyclers Evolved

For decades, scientists believed PET was almost impossible to degrade naturally. That belief began to shift in 2016, when a bacterium discovered in a Japanese recycling plant was found to survive by consuming plastic waste. It had developed a PETase enzyme capable of dismantling plastic polymers into their building blocks.

Yet it remained unclear whether oceanic microbes had developed similar enzymes independently.




Using a combination of artificial intelligence modeling, genetic screening, and laboratory testing, Duarte and his team confirmed that the M5 motif distinguishes true PET-degrading enzymes from inactive look-alikes. In experiments, marine bacteria carrying the complete M5 motif efficiently broke down PET samples. Genetic activity maps showed that M5-PETase genes are highly active throughout the oceans, especially in areas heavily polluted with plastic.

Global Spread of Plastic-Eating Microbes

To understand how widespread these enzymes are, the researchers examined more than 400 ocean samples collected from across the globe. Functional PETases containing the M5 motif appeared in nearly 80 percent of the tested waters, ranging from surface gyres filled with floating debris to nutrient-poor depths nearly two kilometers below.

In the deep sea, this ability may give microbes an important edge. The ability to snack on synthetic carbon may confer a crucial survival advantage, noted Intikhab Alam, a senior bioinformatics researcher and co-leader of the study.

The discovery highlights a growing evolutionary response: microorganisms are adapting to human pollution on a planetary scale.

Although this adaptation reveals nature's resilience, Duarte cautions against optimism. "By the time plastics reach the deep sea, the risks to marine life and human consumers have already been inflicted," he warns. The microbial breakdown process is far too slow to offset the massive flow of plastic waste entering the oceans each year.

Turning Discovery Into Real-World Solutions

On land, however, the findings could accelerate progress toward sustainable recycling. "The range of PET-degrading enzymes spontaneously evolved in the deep sea provides models to be optimized in the lab for use in efficiently degrading plastics in treatment plants and, eventually, at home," says Duarte.

The identification of the M5 motif offers a roadmap for engineering faster, more effective enzymes. It reveals the structural traits that work under real environmental conditions rather than just in test tubes. If scientists can replicate and enhance these natural mechanisms, humanity's battle against plastic pollution may find powerful new allies in one of the planet's most unexpected places: the deep ocean.
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Sunflowers may be the future of "vegan meat" | ScienceDaily
Researchers at the Institute of Food Technology (ITAL) and the University of Campinas (UNICAMP) in Sao Paulo, Brazil, working with colleagues from the Fraunhofer IVV Institute in Germany, have developed a new type of food made from sunflower flour that can serve as a substitute for meat.


						
The process begins by extracting oil from sunflower seeds. To make the resulting flour safe and digestible for humans, the outer husks and certain phenolic compounds must first be removed. These elements normally give the flour a darker color and make it harder for the body to absorb nutrients effectively.

Creating and Testing the Sunflower-Based Burgers

Researchers prepared two variations of the meat substitute. One was made from flour derived from roasted sunflower grains, while the other used textured sunflower protein. Both formulations were enhanced with tomato powder, spices, and a blend of sunflower, olive, and linseed oils to improve flavor and nutritional value.

The team shaped the mixtures into small burger patties and baked them. They then conducted sensory and physicochemical tests to evaluate the products' texture, flavor, and composition. Results revealed that the version made from textured sunflower protein had better consistency and higher levels of protein, along with healthy fats such as monounsaturated fatty acids. It also contained impressive mineral levels, providing 49% of the recommended daily intake of iron, 68% of zinc, 95% of magnesium, and 89% of manganese.

Sustainable, Non-GMO Protein Potential

The study, supported by FAPESP, focused on sunflower meal because sunflower oil is already widely used in Europe, and sunflower cultivation is steadily increasing in Brazil. Another advantage is that the plant is not genetically modified, making it an appealing ingredient for consumers seeking non-GMO options.




Sunflower flour also offers a valuable source of plant-based protein, aligning with the growing global demand for sustainable and environmentally friendly food choices.

Mild Flavor and Strong Nutritional Profile

Maria Teresa Bertoldo Pacheco, a researcher at ITAL's Center for Food Science and Quality and lead author of the paper published in Food Research International, explained that removing the husks and phenolic compounds gives the flour a neutral flavor and aroma. "It should also be noted that, after removing the husks and phenolic compounds, the flour has a very neutral taste and aroma, especially compared to the various vegetable proteins on the market," she said.

Pacheco also highlighted the favorable balance of essential amino acids in the flour, which adds to its nutritional value. From a technological standpoint, she noted that creating a fibrous structure through processes like extrusion is key to achieving a product with a more authentic, meat-like appearance and texture.

Pacheco emphasized that the research contributes valuable insights for maximizing the use of sunflower cultivars while encouraging appreciation for their nutritional benefits. She also praised the collaboration with German researchers, noting that the partnership fostered technical exchanges, knowledge sharing, and opportunities for students and scientists to work together.
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Ancient fish with human-like hearing stuns scientists | ScienceDaily
When some marine fish eventually adapted to life in fresh water, many also acquired a more elaborate way to hear, including middle ear bones that resemble those in humans.


						
Two-thirds of freshwater species today rely on a specialized middle ear known as the Weberian apparatus. This group spans more than 10,000 species, from catfish to aquarium favorites such as tetras and zebrafish. The Weberian system lets them detect much higher sound frequencies than most ocean fish, reaching a range close to human hearing.

University of California, Berkeley paleontologist Juan Liu examined the Weberian apparatus in a newly described fossil fish and used its anatomy to update the timeline for how freshwater fish evolved.

Fossil evidence revises the timeline

Otophysan fish, which possess a Weberian ear system, were long believed to have entered fresh water roughly 180 million years ago, before Pangea split into the continents we recognize today. Liu's work points to a later origin, about 154 million years ago in the late Jurassic Period, after Pangea had begun to break apart and as modern oceans were taking shape.

Analyses of fossils and genomic data indicate that precursors of the enhanced hearing bones first appeared while these fish still lived in the sea. Fully refined, sensitive hearing evolved after two separate lineages colonized fresh water: one that led to catfish, knife fish, and African and South American tetras, and another that produced carp, suckers, minnows, and zebrafish, the largest order of freshwater fish.

"The marine environment is the cradle of a lot of vertebrates," said Liu, an assistant adjunct professor of integrative biology and an assistant curator in the UC Museum of Paleontology. "A long time consensus was that these bony fish had a single freshwater origin in the large continent Pangea and then dispersed with the separation of different continents. My team's analysis of some fantastic fossils that shed new light on the evolutionary history of freshwater fish and found completely different results: the most recent common ancestor of otophysan fish was a marine lineage and there were at least two freshwater incursions after that lineage split up."

This reinterpretation reshapes how scientists view both the evolutionary history and the complex biogeography of this remarkably successful freshwater group, she added. "These repeated incursions into freshwater at the early divergence stage likely accelerated speciation, and are key factors in explaining the extraordinary hyper-diversity of otophysans in modern freshwater faunas."




Liu and her colleagues describe and name the 67 million-year-old fossil fish, Acronichthys maccagnoi, in a paper published on October 2 in the journal Science. In that paper, the researchers analyze 3D scans of the fossil's Weberian structure and the genomes and morphology of modern fish to revise the genealogy of freshwater fish, and also simulate the frequency response of the fossil fish's middle ear structure.

How underwater hearing works

Hearing in water relies on different structures than hearing in air. Many land vertebrates detect sound with an eardrum that vibrates and drives a chain of middle ear bones that amplify the signal before it reaches the fluid-filled inner ear; in humans these bones are the malleus, incus, and stapes.

Because a fish's body is close in density to water, sound waves pass through it. Many fish therefore evolved an internal air bladder that vibrates with passing sounds. In most saltwater species, vibrations reach the inner ear only weakly, which limits hearing to low frequencies below about 200 Hertz.

Otophysan fish improved this pathway by adding small bony "ossicles" that connect the air bladder, often mistakenly called the swim bladder, to the inner ear. This linkage boosts and broadens hearing sensitivity. Zebrafish, for instance, can detect sounds up to 15,000 Hz, approaching the 20,000 Hz upper limit in humans.

Why high-frequency hearing is useful remains an open question. It may reflect the variety of habitats these fish occupy, from fast streams to still lakes.




Liu studies the Weberian apparatus in living and fossil fish, and last year published a computational simulation of how the apparatus works. That simulation allows her to predict the frequency response of the bony ossicles, and thus the hearing sensitivity of fish.

A tiny Alberta fossil with outsized insight

Numerous specimens of the newly named fossil fish, a mere 2 inches long, were excavated and collected in Alberta, Canada, over six field seasons starting in 2009 by ichthyologist and co-author Michael Newbrey of Columbus State University in Georgia. The fossils are housed in the Royal Tyrrell Museum in Drumheller, Alberta. A couple of specimens were so well preserved that the bones in the middle ear were clearly Weberian. The fish is the oldest known North American fossil of an otophysan fish, or Otophysi, dating from the late Cretaceous Period, only a short time before the non-avian dinosaurs disappeared. Older specimens have been found elsewhere in the world, but none had a well-preserved Weberian apparatus, Liu said.

Technicians with the Canadian Light Source at the University of Saskatchewan in Saskatoon and at McGill University in Montreal captured 3D X-ray scans of the fish, and Liu modeled the ossicles of the Weberian apparatus in her laboratory. The model suggests that, even 67 million years ago, otophysan fish had nearly as sensitive hearing as zebrafish do today.

"We weren't sure if this was a fully functional Weberian apparatus, but it turns out the simulation worked," Liu said. "The Weberian apparatus has just a little bit lower output power, which means lower sensitivity, compared to a zebrafish. But the peak, the most sensitive frequency, is not too much lower than zebrafish -- between 500 and 1,000 Hertz -- which is not too bad at all and which means the higher frequency hearing should have been achieved in this old otophysan fish."

What this means for evolution and diversity

The results underscore a broader pattern in evolution: bursts of new species often follow repeated entries into new habitats, especially when organisms evolve innovations such as more sensitive hearing.

"For a long time, we presumed that the Otophysi probably had a freshwater origin because this group consisted almost exclusively of freshwater fishes," Newbrey said. "The new species provides crucial information for a new interpretation of the evolutionary pathways of the Otophysi with a marine origin. It just makes so much more sense."

Other coauthors of the paper are Donald Brinkman of the Royal Tyrrell Museum, Alison Murray of the University of Alberta, former UC Berkeley undergraduate Zehua Zhou, now a graduate student at Michigan State University, and Lisa Van Loon and Neil Banerjee of Western University in London, Ontario. Liu was funded by a Franklin Research Grant from the American Philosophical Society.
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Scientists in Japan create a new wine grape with a wild twist | ScienceDaily
A research team led by Professor Emeritus Takuji Hoshino of Okayama University of Science (OUS) has successfully cultivated a new wine grape variety called "Muscat Shiragai." The hybrid was produced by crossing the wild Shiraga grape, a species native only to the Takahashi River basin in Okayama Prefecture, with Muscat of Alexandria. The group has already submitted the new variety for registration with Japan's Ministry of Agriculture, Forestry and Fisheries (MAFF), and the application has been formally accepted.


						
At a press event hosted by OUS, Professor Hoshino shared his vision: "I wanted to create a wine grape that incorporates wild genetic traits. If this grape becomes widely cultivated and its wine contributes to regional revitalization and tourism, that would be the best outcome."

Inspiration From a Rare Wild Grape

Professor Hoshino, an expert in plant systematics, founded the Institute of Viticulture and Enology at OUS in April 2017. During his collaboration with Funao Winery in Kurashiki City, he became interested in the Shiraga grape, a rare and endangered wild species found only in specific parts of Okayama Prefecture. This discovery sparked the idea of developing an original, locally bred wine grape by combining Shiraga with Muscat of Alexandria.

To bring the idea to life, OUS signed a comprehensive partnership agreement in February 2018 with Kurashiki City and Funao Winery. The collaboration became part of a national initiative focused on regional revitalization and the "branding of local resources," positioning the project as both a scientific and cultural effort.

By fiscal year 2022, the team had produced wines from several experimental breeding lines. Each was tested for sugar levels, acidity, pH, and overall taste. After years of refinement, the most promising strain was chosen, and "Muscat Shiragai" was officially established as a new variety in 2024.

The registration application was jointly submitted by Kake Educational Institution and Kurashiki City in December 2024 and was made public in June 2025. Full approval and registration are expected to be completed within the next four to five years.




A Warm Reception at the Press Conference

The press conference included key representatives such as Kurashiki Deputy Mayor Kenji Komatsu, Funao Winery CEO Kenichiro Miyake, and OUS President Hiroyuki Hirano. Attendees sampled both the Muscat Shiragai grapes and the wine made from them. The fruit was described as "sweet and very delicious," while the wine impressed tasters with its "subtle Muscat aroma and smooth drinking quality."

Deputy Mayor Komatsu expressed optimism: "We are very much looking forward to offering a wine filled with the unique charm that can only be produced in Kurashiki. We also anticipate further research results to refine Muscat Shiragai into an even more sophisticated grape."

CEO Miyake added: "With Muscat Shiragai as a branded grape, we hope to create a new high-value red wine identified with Kurashiki as its place of origin. Please look forward to the day when we can bring this to market."

President Hirano noted: "Collaboration among industry, academia, and government is essential for building innovative local communities. OUS will continue integrating education and research, returning the results to the community, and contributing to solving regional and social issues."

At present, 20 Muscat Shiragai vines are being cultivated at both Funao Winery and the OUS vineyard, producing 41.6 kilograms of grapes in 2024. In addition, 300 grafted vines were planted at the end of fiscal year 2023. The goal is to harvest more than 500 kilograms by 2028-2029. The research team is also refining vineyard management techniques, such as leaf removal, fertilization, and irrigation, to further enhance grape quality.

The Legacy of the Shiraga Grape

The Shiraga grape was first identified as a new species in 1918 by renowned botanist Tomitaro Makino. Its Japanese name honors Jukichi Shiraga, a botanist from Niimi City who discovered the plant. This wild grape is known for its naturally high sugar content, low acidity, and resistance to fruit cracking, as well as its tolerance to diseases such as black rot and ripe rot.
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Killer whales perfect a ruthless trick to hunt great white sharks | ScienceDaily
A group of orcas in the Gulf of California has been filmed using remarkable skill to hunt young great white sharks, flipping them onto their backs to reach the nutrient-packed liver. The group, known as Moctezuma's pod, may be exploiting shifts in ocean temperatures that have changed shark nursery zones. These warmer waters could be pushing inexperienced juveniles into new regions where the orcas can more easily ambush them. Scientists say the behavior hints that orcas may target white sharks more frequently than once thought, though more data will be needed to confirm that pattern.


						
"I believe that orcas that eat elasmobranchs -- sharks and rays -- could eat a great white shark, if they wanted to, anywhere they went looking for one," said marine biologist Erick Higuera Rivas, project director at Conexiones Terramar and Pelagic Life and lead author of the article in Frontiers in Marine Science. "This behavior is a testament to orcas' advanced intelligence, strategic thinking, and sophisticated social learning, as the hunting techniques are passed down through generations within their pods."

Predators become prey 

Researchers documented two separate hunting events in which three white sharks were killed while they were conducting regular orca monitoring. Each encounter was carefully recorded, and the individual orcas were identified by markings on their dorsal fins.

In the first incident, observed in August 2020, five orcas pursued a juvenile white shark, driving it to the surface and working together to flip it over. They then dragged it below and resurfaced with the shark's liver. Moments later, they repeated the same coordinated attack on another juvenile. Two years later, in August 2022, scientists witnessed a similar sequence: five orcas pushed a young white shark onto its back, causing it to bleed from the gills. Its exposed liver confirmed what was happening as the orcas fed on it.

When turned upside down, a shark enters a temporary paralysis known as tonic immobility, which occurs when its awareness of its environment is disrupted.

"This temporary state renders the shark defenseless, allowing the orcas to extract its nutrient-rich liver and likely consume other organs as well, before abandoning the rest of the carcass," explained Higuera.




The injuries observed suggest that orcas may have developed a refined technique to trigger this immobilized state while reducing the risk of being bitten. This approach appears most effective on smaller or younger sharks that have less strength or experience escaping predators.

"This is the first time we are seeing orcas repeatedly target juvenile white sharks," said Dr. Salvador Jorgensen of California State University, an author of the article. "Adult white sharks react quickly to hunting orcas, completely evacuating their seasonal gathering areas and not returning for months. But these juvenile white sharks may be naive to orcas. We just don't know yet whether white shark anti-predator flight responses are instinctual or need to be learned."

After analyzing footage, the researchers confirmed the attackers were Moctezuma's pod, a group already known for hunting rays as well as whale and bull sharks. Their previous experience may have helped them refine strategies to take on great white sharks.

Changing ranges, changing diets? 

Alterations in the Pacific's white shark population patterns could be giving Moctezuma's pod new hunting opportunities. Climate cycles such as El Nino appear to have shifted white shark nursery zones, bringing more juveniles into the Gulf of California where they cross paths with these orcas. If that trend continues, young sharks could become a seasonal food source for the pod.

For now, these are limited observations. The researchers plan to conduct a more comprehensive study of this orca group's diet to learn whether white sharks are a regular part of their menu or if the orcas simply take advantage of juveniles when they appear. Such fieldwork will be difficult to carry out, since orca hunts are rare and expensive to monitor.

"So far we have only observed this pod feeding on elasmobranchs," said Dr. Francesca Pancaldi of the Instituto Politecnico Nacional Centro Interdisciplinario de Ciencias Marinas, co-author. "There could be more. Generating information about the extraordinary feeding behavior of killer whales in this region will lead us to understand where their main critical habitats are, so we can create protected areas and apply management plans to mitigate human impact."
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Scientists teach bacteria the octopus's secret to camouflage | ScienceDaily
Scientists at the University of California, San Diego have come closer to understanding one of nature's most fascinating abilities: the art of disguise.


						
Octopuses, squids, cuttlefish, and their cephalopod relatives are masters of camouflage, able to instantly shift their skin color to blend into their surroundings. This extraordinary transformation is driven by a natural pigment called xanthommatin, which plays a key role in their color-changing skin.

For years, researchers and even defense organizations have been captivated by xanthommatin's light-responsive qualities. Yet replicating and studying this pigment in the lab has been extremely challenging -- until now.

In a new breakthrough from UC San Diego's Scripps Institution of Oceanography, scientists successfully created a method to produce large quantities of xanthommatin. This marks a major step forward in decoding how animals achieve their remarkable camouflage.

Bacteria Turned Into Natural Pigment Factories

Using a biologically inspired approach, the research team was able to generate the pigment inside bacteria, achieving production levels up to 1,000 times greater than previous methods. This innovation could pave the way for sustainable new uses in materials and cosmetics, including applications in photoelectronics, thermal coatings, dyes, and UV-protective products.

"We've developed a new technique that has sped up our capabilities to make a material, in this case xanthommatin, in a bacterium for the first time," said Bradley Moore, senior author of the study and a marine chemist with appointments at Scripps Oceanography and the UC San Diego Skaggs School of Pharmacy and Pharmaceutical Sciences. "This natural pigment is what gives an octopus or a squid its ability to camouflage -- a fantastic superpower -- and our achievement to advance production of this material is just the tip of the iceberg."

Published today (Nov. 3) in Nature Biotechnology, the study received support from the National Institutes of Health, the Office of Naval Research, the Swiss National Science Foundation, and the Novo Nordisk Foundation.




According to the researchers, this achievement not only deepens our understanding of the biological and chemical foundations of animal coloration, but also highlights a powerful new biotechnology. The same technique could be used to create other valuable compounds, helping industries transition away from petroleum-based products toward more sustainable, nature-inspired materials.

A Promising Pigment

Beyond cephalopods, xanthommatin is also found in insects within the arthropod group, contributing to the brilliant orange and yellow hues of monarch butterfly wings and the bright reds seen in dragonfly bodies and fly eyes.

Despite xanthommatin's fantastic color properties, it is poorly understood due to a persistent supply challenge. Harvesting the pigment from animals isn't scalable or efficient, and traditional lab methods are labor intensive, reliant on chemical synthesis that is low yielding.

Researchers in the Moore Lab at Scripps Oceanography sought to change that, working with colleagues across UC San Diego and at the Novo Nordisk Foundation Center for Biosustainability in Denmark to design a solution, a sort of growth feedback loop they call "growth coupled biosynthesis."

The way in which they bioengineered the octopus pigment, a chemical, in a bacterium represents a novel departure from typical biotechnological approaches. Their approach intimately connected the production of the pigment with the survival of the bacterium that made it.




"We needed a whole new approach to address this problem," said Leah Bushin, lead author of the study, now a faculty member at Stanford University and formerly a postdoctoral researcher in the Moore Lab at Scripps Oceanography, where her work was conducted. "Essentially, we came up with a way to trick the bacteria into making more of the material that we needed."

Typically, when researchers try to get a microbe to produce a foreign compound, it creates a major metabolic burden. Without significant genetic manipulation, the microbe resists diverting its essential resources to produce something unfamiliar.

By linking the cell's survival to the production of their target compound, the team was able to trick the microbe into creating xanthommatin. To do this, they started with a genetically engineered "sick" cell, one that could only survive if it produced both the desired pigment, along with a second chemical called formic acid. For every molecule of pigment generated, the cell also produced one molecule of formic acid. The formic acid, in turn, provides fuel for the cell's growth, creating a self-sustaining loop that drives pigment production.

"We made it such that activity through this pathway, of making the compound of interest, is absolutely essential for life. If the organism doesn't make xanthommatin, it won't grow," said Bushin.

To push the bacteria to make even more pigment, the researchers turned to robotics and automation. They used robotic systems to guide the microbes through two rounds of high-throughput adaptive laboratory evolution, a process designed to help the cells gradually improve their performance. This advanced method was developed by the lab of study co-author Adam Feist, a professor in the Shu Chien-Gene Lay Department of Bioengineering at the UC San Diego Jacobs School of Engineering and a senior scientist at the Novo Nordisk Foundation Center for Biosustainability.

The researchers also used specialized bioinformatics software from the Feist Lab to pinpoint genetic changes that increased the microbes' productivity. These key mutations allowed the engineered bacteria to produce the pigment efficiently using only a single nutrient source.

"This project gives a glimpse into a future where biology enables the sustainable production of valuable compounds and materials through advanced automation, data integration and computationally driven design," said Feist. "Here, we show how we can accelerate innovation in biomanufacturing by bringing together engineers, biologists and chemists using some of the most advanced strain-engineering techniques to develop and optimize a novel product in a relatively short time."

Traditional approaches yield around five milligrams of pigment per liter "if you're lucky," said Bushin, while the new method yields between one to three grams per liter.

Getting from the planning stages to the actual experimentation in the lab took several years of dedicated work, but once the plan was put into motion, the results were almost immediate.

"It was one of my best days in the lab," Bushin recalled of the first successful experiment. "I'd set up the experiment and left it overnight. When I came in the next morning and realized it worked and it was producing a lot of pigment, I was thrilled. Moments like that are why I do science."

Next Steps

Moore anticipates that this new biotech methodology, which is fully nature-inspired and non-invasive, will transform the way in which biochemicals are produced.

"We've really disrupted the way that people think about how you engineer a cell," he said. "Our innovative technological approach sparked a huge leap in production capability. This new method solves a supply challenge and could now make this biomaterial much more broadly available."

While some applications for this material are far-out, the authors noted active interest from the U.S. Department of Defense and cosmetics companies. According to the researchers, collaborators are interested in exploring the material's natural camouflage capabilities, while skincare companies are interested in using it in natural sunscreens. Other industries see potential uses ranging from color-changing household paints to environmental sensors.

"As we look to the future, humans will want to rethink how we make materials to support our synthetic lifestyle of 8 billion people on Earth," said Moore. "Thanks to federal funding, we've unlocked a promising new pathway for designing nature-inspired materials that are better for people and the planet."

Additional study authors are Tobias Alter, Maria Alvan-Vargas, Daniel Volke, Oscar Puiggene and Pablo Nikel from the Novo Nordisk Foundation Center for Biosustainability; Elina Olson from UC San Diego's Shu Chien-Gene Lay Department of Bioengineering; Lara Durr and Mariah Avila from Scripps Institution of Oceanography at UC San Diego; and Taehwan Kim and Leila Deravi from Northeastern University.
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Scientists predict a wetter, greener future for the Sahara Desert | ScienceDaily
The Sahara Desert is known as one of the driest places on Earth, receiving only about 3 inches of precipitation each year -- roughly one-tenth of what falls in Chicago.


						
However, new research from the University of Illinois Chicago (UIC) suggests that this could change dramatically within the next few decades. By the latter half of the 21st century, rising global temperatures may bring much more rain to the region. The study, published in npj Climate and Atmospheric Science, predicts that the Sahara could receive up to 75% more precipitation than its historical average. Similar increases are also projected for parts of southeastern and south-central Africa under extreme climate scenarios.

 Rising Rainfall Could Reshape Africa 

"Changing rainfall patterns will affect billions of people, both in and outside Africa," explained lead author Thierry Ndetatsin Taguela, a postdoctoral climate researcher in UIC's College of Liberal Arts and Sciences. "We have to start planning to face these changes, from flood management to drought-resistant crops."

Taguela emphasized that understanding how temperature increases influence rainfall is vital for developing adaptation strategies. His research used an ensemble of 40 climate models to simulate African summer rainfall during the latter half of the 21st century (2050-2099) and compared the results with data from the historical period (1965-2014). Two climate scenarios were examined: one assuming moderate greenhouse gas emissions and another assuming very high emissions.

In both scenarios, rainfall across most of Africa was projected to rise by the end of the century, although the changes vary by region. The Sahara Desert showed the largest increase at 75%, while southeastern Africa could see about 25% more rainfall and south-central Africa about 17% more. In contrast, the southwestern part of the continent is expected to become drier, with precipitation decreasing by around 5%.

 Surprising Outlook for a Dry Region 

"The Sahara is projected to almost double its historical precipitation levels, which is surprising for such a climatologically dry region," said Taguela. "But while most models agree on the overall trend of wetter conditions, there's still considerable uncertainty in how much rainfall they project. Improving these models is critical for building confidence in regional projections."




The increase in precipitation is largely linked to the warming atmosphere. Higher temperatures allow the air to hold more moisture, which contributes to heavier rainfall in some areas. Shifts in atmospheric circulation patterns also affect how and where rain falls, sometimes leading to both wetter and drier regions across the continent.

"Understanding the physical mechanisms driving precipitation is essential for developing adaptation strategies that can withstand both wetter and drier futures," Taguela said.

Taguela conducts his work as part of UIC's Climate Research Lab, led by Akintomide Afolayan Akinsanola. Their team continues to investigate how changing atmospheric conditions could reshape Africa's environment, agriculture, and long-term sustainability.
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Astronomers capture a violent super-eruption from a young sun | ScienceDaily
Although we rarely notice from Earth, the Sun is continuously hurling enormous clouds of charged plasma into space. These events, known as coronal mass ejections (CMEs), often occur alongside sudden bursts of light called solar flares. When particularly strong, CMEs can stretch far enough to disturb Earth's magnetic field, producing dazzling auroras and sometimes triggering geomagnetic storms that disrupt satellites or even power grids.


						
Scientists believe that billions of years ago, when the Sun and Earth were both young, solar activity was far more intense than it is today. Powerful CMEs during that period may have influenced the conditions that allowed life to emerge and evolve. Studies of young Sun-like stars -- used as stand-ins for our own star's early years -- show that these stars often unleash flares far stronger than any recorded from the modern Sun.

Reconstructing Ancient Solar Explosions

Massive eruptions from the early Sun likely had dramatic effects on the atmospheres of Earth, Mars, and Venus. Yet researchers still do not fully understand how closely these stellar outbursts resemble today's CMEs. While scientists have recently observed cooler plasma components of CMEs from the ground, detecting the fast-moving, high-energy events expected in the past has proven much more difficult.

To explore this question, an international research team led by Kosuke Namekata of Kyoto University set out to determine whether young Sun-like stars generate CMEs similar to those of our own Sun.

"What inspired us most was the long-standing mystery of how the young Sun's violent activity influenced the nascent Earth," says Namekata. "By combining space- and ground-based facilities across Japan, Korea, and the United States, we were able to reconstruct what may have happened billions of years ago in our own solar system."

The researchers conducted simultaneous ultraviolet observations with the Hubble Space Telescope and optical observations from ground-based telescopes in Japan and Korea. Their subject was the young Sun-like star EK Draconis. Hubble measured ultraviolet light from extremely hot plasma, while the ground-based observatories tracked cooler hydrogen gas through the Ha line. This coordinated, multi-wavelength approach enabled the team to capture both the hot and cool parts of a CME as it unfolded.




Evidence of a Multi-Temperature Solar Eruption

The observations revealed the first-ever evidence of a multi-temperature CME from EK Draconis. The team discovered that plasma heated to about 100,000 degrees Kelvin was expelled at speeds of 300 to 550 kilometers per second (~670,000 to 1,230,000 miles per hour). Roughly ten minutes later, cooler gas around 10,000 degrees was launched at about 70 kilometers per second (~160,000 miles per hour). The high-temperature plasma carried significantly more energy, indicating that frequent and powerful CMEs in the past could have produced strong shocks and energetic particles capable of reshaping or stripping early planetary atmospheres.

Other studies support the idea that energetic solar events and their resulting particles may have triggered chemical reactions that produced biomolecules and greenhouse gases -- key ingredients for sustaining life. This finding therefore deepens our understanding of how solar activity may have created the environmental conditions necessary for life to appear on early Earth, and possibly on other planets as well.

The scientists emphasized that their success depended on global collaboration and precise coordination between space- and ground-based observatories.

"We were happy to see that, although our countries differ, we share the same goal of seeking truth through science," says Namekata.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/11/251102205023.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Bamboo tissue paper may not be as eco-friendly as you think | ScienceDaily
Bamboo-based tissue paper from China has become a popular option among consumers seeking eco-friendly products. Yet new research indicates that these bamboo paper goods may not be as sustainable as many believe. In fact, when compared with tissue produced in North America, some bamboo varieties may have a larger environmental impact.


						
Researchers at North Carolina State University analyzed the environmental footprint of bamboo tissue manufactured in China alongside traditional wood-based tissue produced in the U.S. and Canada. Their findings revealed that the bamboo material itself did not generate higher greenhouse gas emissions than wood. However, the heavy dependence on coal within China's power grid substantially increased overall emissions during production compared with the cleaner energy sources used in North America.

Energy Sources Matter More Than the Fiber

"As far as emissions go, the technology used to create hygiene tissue paper is far more important than the type of fiber it's made from," explained Naycari Forfora, the study's lead author and a Ph.D. candidate at NC State's College of Natural Resources. "Because the Chinese power grid is so reliant on coal for power, emissions throughout the entire tissue supply chain are higher than what we saw with the wood-based option."

Co-author Ronalds Gonzalez, an associate professor at NC State, noted that bamboo tissue production is not inherently more sustainable than tissue made from other wood sources.

"Bamboo is a crop like any other, and it goes through the same production processes as Brazilian or Canadian wood," Gonzalez said. "Consumers often think of bamboo as a 'tree-free' option, but the trees used to make tissue are planted and harvested the same way that bamboo is. When you then factor in how coal-reliant the Chinese mills are, you start to see how emissions from this product are actually higher than others."

Measuring the Climate Impact

According to the study, manufacturing one ton of bamboo tissue in China produces about 2,400 kilograms of carbon dioxide equivalent, compared to 1,824 kgCO2eq/ton for wood-based tissue made in the United States. Bamboo tissue from China also performed worse in several environmental impact categories, including smog formation, respiratory effects, and ecotoxicity.




However, when bamboo tissue was produced in regions that rely on cleaner energy grids, these differences largely disappeared. The researchers emphasized that advances in manufacturing technology and power generation have a far greater effect on lowering emissions than simply changing the raw material.

Advancing Sustainable Fiber Research

The authors are members of the Sustainable & Alternative Fibers Initiative (SAFI) at NC State, a global research coalition focused on improving the sustainability of both conventional and emerging fiber sources. SAFI includes more than 30 partners from industry, academia, and government who work together to promote innovation and responsible production practices.

The study, titled "Comparative life cycle assessment of bamboo-containing and wood-based hygiene tissue: Implications of fiber sourcing and conversion technologies," was published in Cleaner Environmental Systems. Co-authors include Rhonald Ortega, Isabel Urdaneta, Ivana Azuaje, Keren A. Vivas, Hasan Jameel, and Richard Venditti of NC State.
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Scientists discover the nutrient that supercharges cellular energy | ScienceDaily
Mitochondria are tiny structures inside cells that generate the energy required for the body to move, grow, and maintain health. Because energy needs change continuously, mitochondria must constantly fine-tune their activity to keep up. This adaptability depends in part on the nutrients available to the cell. Yet until recently, scientists did not fully understand how nutrients influence this process of energy adjustment.


						
A research group led by Professor Dr. Thorsten Hoppe at the University of Cologne's Institute for Genetics and the CECAD Cluster of Excellence on Aging Research has now identified a new biological pathway showing how the amino acid leucine strengthens mitochondrial performance. Their work reveals that leucine stabilizes important mitochondrial proteins, enhancing the organelle's ability to produce energy. The study, titled "Leucine inhibits degradation of outer mitochondrial membrane proteins to adapt mitochondrial respiration," was published in Nature Cell Biology.

How Leucine Supports Energy Production

Leucine is one of the essential amino acids, meaning it must be obtained through food. It is a key component of protein synthesis and is abundant in protein-rich foods like meat, dairy products, and legumes such as beans and lentils. The researchers found that leucine helps protect certain proteins on the outer membrane of mitochondria from breaking down. These proteins are vital because they transport other metabolic molecules into the mitochondria to generate energy. By preserving them, leucine allows mitochondria to work more efficiently, resulting in higher energy output within the cell.

"We were thrilled to discover that a cell's nutrient status, especially its leucine levels, directly impacts energy production," said Dr. Qiaochu Li, the study's first author. "This mechanism enables cells to swiftly adapt to increased energy demands during periods of nutrient abundance."

The study also revealed that a protein called SEL1L plays an important role in this process. SEL1L is part of the cell's quality control system that identifies and removes faulty or misfolded proteins. Leucine seems to reduce the activity of SEL1L, which decreases the breakdown of mitochondrial proteins and improves mitochondrial performance. "Modulating leucine and SEL1L levels could be a strategy to boost energy production," said Li. "However, it is important to proceed with caution. SEL1L also plays a crucial role in preventing the accumulation of damaged proteins, which is essential for long-term cellular health."

Broader Implications for Health and Disease

To explore the wider impact of their findings, the researchers studied the process in the model organism Caenorhabditis elegans. They discovered that problems in leucine metabolism can impair mitochondrial function and even cause fertility issues. When the team examined human lung cancer cells, they found that certain mutations affecting leucine metabolism actually help cancer cells survive, highlighting an important factor for future cancer treatment strategies.

These discoveries show that the nutrients we consume do more than simply fuel the body -- they actively influence how energy is produced inside cells. By uncovering how leucine affects mitochondrial metabolism, the study points to potential new therapeutic targets for conditions linked to reduced energy production, including cancer and metabolic disorders.

This research received support through Germany's Excellence Strategy as part of CECAD and from several Collaborative Research Centers funded by the German Research Foundation (DFG). Additional funding came from the European Research Council via the ERC Advanced Grant "Cellular Strategies of Protein Quality Control-Degradation" (CellularPQCD) and from the Alexander von Humboldt Foundation.
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Ancient viruses hidden inside bacteria could help defeat modern infections | ScienceDaily
For billions of years, bacteria have fought an unending battle with viruses, developing a wide range of survival strategies. Now, scientists say these age-old microbial defenses could inspire new antiviral tools for humans. Thomas Wood, a professor of chemical engineering at Penn State, and his team have uncovered a long-overlooked bacterial mechanism that helps protect against viral infection.


						
The researchers studied bacteria that carry extremely old, inactive viruses and found that these dormant invaders still play a protective role. Their findings, published in Nucleic Acids Research, suggest that this defense system could eventually help design stronger antiviral methods for use in medicine and food safety.

"There's been a flurry of discoveries in the past few years related to antivirus systems in bacteria," said Wood, who led the project. "Antibiotics are failing, and the most likely substitute is viruses themselves. Before using viruses as antibiotic replacements to treat human infections, however, we must understand how the bacterium defends itself from viral attack."

How Dormant Viruses Help Bacteria Fight Back

According to Wood, scientists have long known that ancient, inactive viruses known as cryptic prophages can insert their genetic material into bacterial DNA. These genetic fragments allow bacteria to use specialized enzymes and proteins to prevent new viruses, called phages, from infecting the cell.

In this new study, the Penn State team found that a protein called recombinase (an enzyme that cuts and reconnects DNA strands) can modify bacterial DNA in response to viral threats, but only if a prophage is already embedded in the genome. This recombinase acts as a rapid-response defender when the cell detects danger.

The specific recombinase identified in this system is known as PinQ. When a virus approaches the bacterial cell, PinQ triggers a DNA inversion, flipping a section of genetic code inside the chromosome. This change creates two "chimeric proteins" composed of DNA from the prophage itself. Together, these proteins -- collectively called Stf -- block the virus from attaching to the bacterial surface and injecting its genetic material.




"It's remarkable that this process actually produces new chimeric proteins, specifically from the inverted DNA -- most of the time when you change DNA, you just get genetic mutations leading to inactive proteins," Wood said. "These inversions and adaptations are clear evidence that this is a fine-tuned antivirus system that has evolved over millions of years."

Implications for Antibiotic Resistance and Antiviral Research

The growing threat of antibiotic-resistant infections is partly due to the overuse of antibiotics, Wood explained. Viruses could offer a safer alternative because they target specific bacterial strains without harming others and evolve alongside their hosts. Understanding this natural bacterial defense could help researchers harness it to develop more precise treatments and reduce antibiotic dependence.

Although recombinase enzymes were previously detected near bacterial defense regions, this is the first study to show that they directly participate in virus defense.

"It's not that researchers missed these enzymes, it's that they saw them and overlooked them as mere markers of virus genes," Wood said. "To defend against viruses, bacteria must have many different defense systems, and this is just yet another example of one of those systems."

Testing the Ancient Defense System

To explore how this mechanism works, the team increased the production of Stf proteins in E. coli bacteria and then introduced viruses to the sample. After leaving the mixture overnight, they measured its turbidity, or cloudiness, to see whether the viruses had successfully infected the bacteria. The cloudier the solution, the fewer active viruses remained.




They also used computer models to simulate how viruses attach to bacterial surfaces, a process known as adsorption, confirming the accuracy of their simulations by comparing them to lab results.

"When we overproduce the protein, we initially stop the virus from landing on the cell surface," Wood said. "After eight experimental iterations, however, the virus changes its landing proteins -- how it identifies and attaches to the bacteria -- and can get by this defense."

Broader Benefits for Food and Health

This research has improved the team's understanding of how antivirus systems operate, Wood said, which can help them more effectively cultivate the bacteria used to ferment foods like cheese and yogurt, as well as improve how bacterial infections are managed in health care settings. Looking forward, Wood said the team plans to continue researching the antivirus applications of eight additional prophages currently in their lab.

"This is a story about how a fossil protects its host from the outsider, and we have 10 other fossil-related stories that could offer their own defenses waiting to be tested," Wood said. "Having a greater understanding of how these viruses interact with bacteria will give us incredible insight on how to effectively and safely harness bacteria in bioengineering."

Other co-authors include Joy Kirigo, who recently received her doctorate in chemical engineering from Penn State; Daniel Huelgas-Mendez, a chemical engineering doctoral candidate from the National Autonomous University of Mexico (UNAM) who conducted a research stay at Penn State; Rodolfo Garcia-Contreras, a professor of microbiology at UNAM and adviser to Huelgas-Mendez; Maria Tomas, coordinator of the Genomic Diagnosis Unit at the University Hospital of A Coruna; and Michael J Benedik, Regents Professor of Biology at Texas A&M University.

This research was supported by the Biotechnology Endowment, the National Autonomous University of Mexico and the Secretariat of Science, Humanities, Technology and Innovation.
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Scientists stunned as island spider loses half its genome | ScienceDaily

Published in Molecular Biology and Evolution, the research marks the first time scientists have observed an animal species reducing its genome by almost 50% during the process of colonizing oceanic islands.

Challenging Long-Held Evolutionary Assumptions

Traditionally, scientists have believed that species colonizing islands tend to develop larger genomes with more repetitive DNA. This new discovery turns that idea on its head and deepens the debate over one of biology's central mysteries: how and why genome size changes during the evolution of life.

The research was led by Julio Rozas and Sara Guirao from the Faculty of Biology and the Biodiversity Research Institute (IRBio) at the University of Barcelona. The study's first author, Vadim Pisarenco (UB-IRBio), worked with collaborators from the University of La Laguna, the Spanish National Research Council (CSIC), and the University of Neuchatel in Switzerland.

Scientists have long known that genome size -- the total number of DNA base pairs containing an organism's genetic instructions -- can vary widely between species, even among those with similar complexity. This new study provides a striking example of that phenomenon and suggests that evolution can move in unexpected directions.

An Evolutionary Puzzle in the Canary Islands

Spiders of the genus Dysdera have undergone remarkable diversification in the Canary Islands, a region often described as a natural laboratory for studying evolution in isolation. Nearly 50 endemic Dysdera species, about 14% of all known species in the genus, have evolved there since the islands emerged a few million years ago.




Using advanced DNA sequencing tools, researchers compared two closely related species: Dysdera catalonica, which inhabits parts of Catalonia and southern France, and D. tilosensis, native to the island of Gran Canaria.

"The species D. catalonica has a genome of 3.3 billion base pairs (3.3 Gb, the letters of DNA), which is almost double that of the species D. tilosensis (1.7 Gb). Interestingly, despite having a smaller genome, the species from the Canary Islands shows greater genetic diversity," explains Professor Julio Rozas, director of the Evolutionary Genomics and Bioinformatics research group at the University of Barcelona and a board member of the Bioinformatics Barcelona (BIB) platform.

A Rare Case of Genome Downsizing

Genomic sequencing also revealed that D. catalonica has a haploid chromosome number of four autosomes plus one X chromosome, while D. tilosensis has six autosomes and one X chromosome.

"The genome downsizing of the spider D. tilosensis, associated with the colonization process of the Canary Island, is one of the first documented cases of drastic genome downsizing using high-quality reference genomes," says Professor Julio Rozas, director of the Evolutionary Genomics and Bioinformatics research group.

"This phenomenon is now being described for the first time in detail for phylogenetically closely related animal species," he continues.




Searching for the Causes of Genome Reduction

In such evolutionarily similar species, which share similar habitats and diet, "differences in genome size cannot easily be attributed to ecological or behavioural factors," says Professor Sara Guirao. "Phylogenetic analysis -- Guirao continues -- combined with flow cytometry measurements, reveals that the common ancestor had a large genome (about 3 Gb). This indicates that the drastic genome reduction occurred during or after the arrival on the islands."

This result is clearly paradoxical for two reasons. On the one hand, although less frequent in animals, the most common pattern is the increase in genome size via whole-genome duplications, "especially in plants, where the appearance of polyploid species (with multiple chromosome endowments) is common. In contrast, such sharp reductions in genome size over a relatively short period of time are much rarer," says Guirao.

Secondly, the findings contradict theories that argue that, on islands, the founder effect -- the process of colonization by a small number of individuals -- leads to a reduction in selective pressure and, as a result, genomes should be larger and richer in repetitive elements.

"In the study, we observed the opposite: island species have smaller, more compact genomes with greater genetic diversity," says doctoral student Vadim Pisarenco. This pattern suggests the presence of non-adaptive mechanisms, "whereby populations in the Canary Islands would have remained relatively numerous and stable for a long time. This would have made it possible to maintain a strong selective pressure and, as a consequence, eliminate unnecessary DNA," says Pisarenco.

Shedding Light on Evolution's Genomic Mysteries

It remains unclear why some species accumulate large amounts of repetitive DNA while others evolve streamlined genomes. The findings could help explain this long-standing enigma in evolutionary biology.

Some scientists propose that genome size changes reflect direct adaptation to the environment. Others argue that these changes result from a balance between the accumulation of repetitive elements (such as transposons) and their removal through natural selection.

"This study supports the idea that, rather than direct adaptation, genome size in these species depends primarily on a balance between the accumulation and removal of this repetitive DNA," the researchers conclude.
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A "scary" new spider species found beneath California's beaches | ScienceDaily
Scientists at the University of California, Davis report the discovery of a previously unrecognized trapdoor spider that lives in California's coastal sand dunes. The species, named Aptostichus ramirezae, is closely related to Aptostichus simus, which occurs along the shoreline from Monterey to Baja California, Mexico.


						
Findings published in the journal Ecology and Evolution indicate that what long appeared to be a single species is actually two.

"While there are over 50,000 species of spiders worldwide, there are probably hundreds of thousands left to be discovered, even along the coast where new spider species may be hiding just underfoot of California beachgoers," said senior author Jason Bond, a professor in the UC Davis Department of Entomology and Nematology.

A hidden species revealed

Trapdoor spiders are small, secretive relatives of tarantulas. Females spend their entire lives in underground, silk-lined burrows that close with a hinged, well-camouflaged door. They wait motionless for surface vibrations, darting out only when prey strays within reach.

"There are now four known species of trapdoor spiders in California that live exclusively in coastal dune habitats," said corresponding author Emma Jochim, a doctoral student in the UC Davis Department of Entomology and Nematology. "The one we were looking at as part of this study was the most widespread, ranging from Moss Landing near Monterey down to Baja California -- which is a pretty wide range for a trapdoor spider, given that they don't easily leave their burrows to disperse."

To test whether look-alike spiders were masking more than one species, Jochim and colleagues examined genomic DNA from Aptostichus simus collected throughout its range. Bond had long suspected the presence of cryptic species, a term for species that appear similar but are genetically distinct.




The team considered both genetic evidence and where populations occur. Cryptic species are reproductively isolated.

"Based on what we know about their natural history and lifestyles, they're not going to be able to disperse to different coastal dunes to reproduce and 'mix' with each other," Jochim said.

What's in a name

Professor Jason Bond decided to name the new brown, chunky, quarter-sized spider Aptostichus ramirezae. Bond is no stranger to naming new spider species. The arachnologist has named species after celebrities, musicians, photographers and even magicians. Notables include Aptostichus stephencolberti or Myrmekiaphila neilyoungi and Aptostichus barackobamai.

This new species is named for Martina Giselle Ramirez, dean of the College of Science at California State University, Stanislaus and formerly dean of natural sciences and biology professor at St. Norbert College. Ramirez is a highly regarded arachnologist who pioneered early works on trapdoor spider population genetics and has championed underrepresented students in STEM disciplines.

More than a Halloween creature

The scariest part about this discovery isn't the spider, it's what could happen if its home is lost for good.




Both Aptostichus simus and Aptostichus ramirezae live only in coastal dunes from central California to northern Baja California, Mexico including some in the Channel Islands. These habitats are shrinking due to many factors including development, erosion, wildfire and sea-level rise.

"They're definitely at risk, especially the lineage Aptostichus simus," Jochim said. "The new species has a much wider range, but Aptostichus simus is now really only found in San Diego, and projections for sea-level rise in that area are very grim. These spiders are not really able to adapt that quickly to new habitats."

Clarifying the genetic differences among populations helps identify which groups most urgently need protection. Although spiders can seem spooky to study, Jochim noted that documenting them deepens our understanding of Earth's biodiversity.

"If we don't know how many species are in an area or understand the patterns of genetic diversity between populations, we don't really know what areas would be most important for conservation efforts," she said.

Other contributors to the study are James Starrett and Hanna R. Briggs of UC Davis. The work received support from the National Science Foundation.
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A warming Earth could accidentally trigger a deep freeze | ScienceDaily
For most of Earth's history, scientists have viewed the slow breakdown of silicate rocks as the planet's main natural thermostat. In this process, rainwater absorbs carbon dioxide (CO2) from the air, lands on exposed rocks, and gradually dissolves them. The carbon and calcium released eventually flow into the oceans, where they form the raw materials for shells and limestone reefs. These materials lock carbon into the seafloor for hundreds of millions of years.


						
"When the planet warms, rocks weather faster and absorb more CO2, allowing the Earth to cool down again," explains Dominik Hulse.

Yet, there have been times when the planet froze over completely, covered in ice from pole to pole. The researchers note that this cannot be explained by rock weathering alone, meaning other forces must have been involved in these dramatic cool-downs.

A crucial clue lies in how the ocean stores carbon. As atmospheric CO2 levels rise and the planet warms, more nutrients such as phosphorus are washed into the sea. These nutrients fuel algae blooms that draw in carbon through photosynthesis. When the algae die, they sink to the ocean floor, carrying that carbon with them.

In a warmer climate, however, rapid algae growth also leads to lower oxygen levels in the water. With less oxygen, phosphorus tends to be recycled rather than buried in sediments. This creates a powerful feedback loop: more nutrients lead to more algae, which consume more oxygen as they decompose, which in turn releases even more nutrients. At the same time, large amounts of carbon become trapped in marine sediments, ultimately cooling the planet.

For years, Hulse and Ridgwell have been developing an advanced computer model of Earth's climate system that includes these complex interactions. "This more complete Earth System model does not always stabilize the climate gradually after a warming phase, rather it can overcompensate and cool the Earth far below its initial temperature -- a process that can still take hundreds of thousands of years, however. In the computer model of the study this can trigger an ice age. With the silicate weathering alone, we were unable to simulate such extreme values," explains Dominik Hulse.

Their results suggest that when oxygen levels in the atmosphere were lower, as they were in Earth's distant past, these nutrient feedbacks became stronger and could have driven the severe ice ages that marked early geological history.

As humans today add more CO2 into the atmosphere, the planet will continue to warm. But according to the scientists' model, it could lead again to a cooling overshoot in the long run. However, the next event will likely be milder, because today's atmosphere contains more oxygen than in the distant past, which dampens the nutrient feedback.

"At the end of the day, does it really matter much if the start of the next ice age is 50, 100, or 200 thousand years into the future?" asks Ridgwell. "We need to focus now on limiting ongoing warming. That the Earth will naturally cool back down is not going to happen fast enough to help us out."

The research received support from the MARUM-based Cluster of Excellence "The Ocean Floor -- Earth's Uncharted Interface." Hulse now aims to use the model to explore how Earth has sometimes rebounded surprisingly quickly from past climate shifts and how the ocean floor played a role in those recoveries.
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Scientists discover 14 strange new species hidden in the deep sea | ScienceDaily
Earth's oceans hold extraordinary biodiversity, yet only a small portion of an estimated two million marine species have been formally identified and described. One of the biggest hurdles in ocean science is the lengthy delay -- sometimes lasting decades -- between when a species is first discovered and when it is officially documented.


						
To overcome this bottleneck, researchers launched Ocean Species Discoveries, a data-rich publication platform designed for concise, high-quality marine invertebrate species descriptions. By providing a faster, more standardized system, it dramatically shortens the time needed to publish new species. This speed is essential, as many marine species face extinction due to human-driven biodiversity loss before scientists even learn they exist.

The project is coordinated by the Senckenberg Ocean Species Alliance (SOSA), part of the Senckenberg Research Institute and Natural History Museum Frankfurt. SOSA's mission is to foster global cooperation, supply technical resources for species documentation, and promote efficient, transparent taxonomic publishing.

14 New Species Described in the Latest Research Collection

In the second major Ocean Species Discoveries collection, more than 20 researchers collaborated to describe 14 new marine invertebrate species and two new genera from across the globe. These included a variety of worms, mollusks, and crustaceans. The findings were published in Biodiversity Data Journal, marking a milestone one year after the project's pilot paper.

"Our shared vision is making taxonomy faster, more efficient, more accessible and more visible," the team said in their paper.

Many of the new discoveries were made possible through the Discovery Laboratory at the Senckenberg Research Institute and Natural History Museum Frankfurt. The lab provides access to cutting-edge techniques such as light and electron microscopy, confocal imaging, molecular barcoding, and micro-CT scanning. These tools enable researchers to collect detailed, high-quality data for precise species descriptions.




The study's subjects were collected from ocean depths ranging from just 1 meter to more than 6,000 meters. Among them is Veleropilina gretchenae, a newly identified mollusk recovered from the Aleutian Trench at 6,465 meters. It is one of the first members of the class Monoplacophora to have a high-quality genome published directly from its holotype specimen.

Record-Breaking Discovery: The Carnivorous Bivalve Myonera aleutiana

A major highlight of the project is the detailed anatomical study of Myonera aleutiana, a carnivorous bivalve. This marks only the second bivalve species ever documented entirely through non-invasive micro-CT scanning. The process produced more than 2,000 tomographic images, revealing remarkable detail of the animal's soft tissue and internal structure. It is also the first in-depth anatomical description for any Myonera species and sets a new depth record -- found between 5,170 and 5,280 meters, about 800 meters deeper than any previously known specimen.

Honoring a Scientific Legacy

One of the newly described species, Apotectonia senckenbergae, was named in honor of Johanna Rebecca Senckenberg (1716-1743), a naturalist and benefactor whose support for science and medicine helped inspire the formation of the Senckenberg Society for Nature Research. The amphipod was discovered at a depth of 2,602 meters in a mussel bed within the Galapagos Rift hydrothermal vent fields.

Ocean Oddities: Popcorn Parasites and Deep-Sea Hitchhikers

Some of the newly identified animals display peculiar traits. The parasitic isopod Zeaione everta has raised structures on the female's back that resemble popped corn kernels. Its genus name, derived from Zea (the corn genus), highlights this unusual appearance. Found in the Australian intertidal zone, the isopod also represents a completely new genus.




Researchers also observed fascinating interactions among known deep-sea creatures. The tusk shell Laevidentalium wiesei, collected from depths exceeding 5,000 meters, was discovered with a sea anemone attached to its anterior (concave) side -- a relationship never before documented within this genus.

Mapping Life in the Deepest Oceans

These discoveries showcase how global collaboration and advanced imaging are transforming marine taxonomy. By accelerating how species are documented and named, scientists can better understand -- and potentially protect -- the countless forms of life still hidden in Earth's vast and mysterious oceans.
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Scientists uncover what delayed Earth's oxygen boom for a billion years | ScienceDaily
The arrival of oxygen in Earth's atmosphere marked a defining moment in the planet's history, transforming it into a world capable of supporting complex life. This major shift, known as the Great Oxidation Event (GOE), took place approximately 2.1 to 2.4 billion years ago. However, oxygenic photosynthesis -- produced by cyanobacteria -- had likely evolved hundreds of millions of years before this event. Despite this early ability to generate oxygen, atmospheric levels remained low for a surprisingly long time. Scientists have long debated the cause of this delay, considering explanations such as volcanic emissions, chemical sinks, and biological interactions. Yet no single factor has fully explained why it took so long for oxygen to build up in Earth's air.


						
To tackle this enduring question, researchers focused on an often overlooked element of early Earth chemistry: the role of trace compounds such as nickel and urea in cyanobacterial growth.

Lead researcher Dr. Dilan M. Ratnayake from the Institute for Planetary Materials, Okayama University, Japan (current address is Department of Geology, University of Peradeniya, Sri Lanka), explained, "Generating oxygen would be a massive challenge if we are ever to colonizeanother planet. Therefore, we sought to understand how a tiny microbe, cyanobacteria, was capable of altering the Earth's conditions to make them suitable for the evolution of complex life, including our own. The insights gained from this study will also provide a new framework for the sample analysis strategies for future Mars sample return missions."

Professors Ryoji Tanaka and Eizo Nakamura from the same institute also collaborated on the work, which was published in the journal in Communications Earth & Environment.

Recreating Early Earth in the Lab

The team conducted a two-part experimental study designed to mimic conditions on the Archean Earth (roughly 4 to 2.5 billion years ago). In the first experiment, mixtures of ammonium, cyanide, and iron compounds were exposed to ultraviolet (UV)-C light, replicating the intense radiation that likely reached Earth's surface before the ozone layer formed. These tests explored whether urea -- an important nitrogen compound for life -- could have formed naturally under such conditions.

In the second phase, cultures of cyanobacteria (Synechococcus sp. PCC 7002) were grown under alternating light and dark periods while varying the amounts of nickel and urea in their environment. The researchers monitored growth through optical density and chlorophyll-a levels to measure how these chemical factors affected cyanobacterial productivity.




Based on the results, the team proposed a new model explaining how oxygen gradually accumulated in the atmosphere. During the early Archean, abundant nickel and urea may have restricted cyanobacterial blooms, preventing sustained oxygen release. As Dr. Ratnayake noted, "Nickel has a complex yet fascinating relationship with urea regarding its formation as well as its biological consumption, while the availability of these at lower concentrations can lead to the proliferation of cyanobacteria." When these levels eventually declined, cyanobacteria were able to thrive more persistently, driving the oxygen increase that culminated in the GOE.

Lessons for Earth and Beyond

The implications of these findings extend far beyond understanding ancient history. "If we can clearly understand the mechanisms for increasing the atmospheric oxygen content, it will shed light upon the biosignature detection in other planets," said Dr. Ratnayake. He continued, "The findings demonstrate that the interplay among inorganic and organic compounds played crucial roles in Earth's environmental changes, deepening our understanding of the evolution of Earth's oxygen and hence the life on it."

These insights could also inform future planetary exploration, since elements such as nickel and urea may affect the development of oxygen and life on other worlds.

By demonstrating how urea could form naturally under Archean conditions and showing that it acts as both a nutrient and an inhibitor, the researchers revealed how subtle chemical balances shaped Earth's early biosphere. Their findings suggest that as nickel levels decreased and urea stabilized, cyanobacteria flourished, releasing oxygen in large quantities. This gradual shift ultimately transformed Earth from a lifeless planet into one capable of sustaining complex ecosystems -- a profound step in the planet's long journey toward habitability.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/11/251102011144.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



A prehistoric battle just rewrote T. rex's story | ScienceDaily
Could everything we thought we knew about T. rex growth be wrong? A remarkably complete tyrannosaur skeleton has brought new clarity to one of paleontology's longest debates: whether Nanotyrannus was its own species or merely a young Tyrannosaurus rex.


						
The fossil comes from the famous "Dueling Dinosaurs" discovery in Montana, which preserved two creatures locked in ancient combat -- a Triceratops and a smaller-bodied tyrannosaur. After extensive analysis, scientists have confirmed that the smaller predator was not a juvenile T. rex, but an adult Nanotyrannus lancensis.

"This fossil doesn't just settle the debate. It flips decades of T. rex research on its head," says Lindsay Zanno, associate research professor at North Carolina State University and head of paleontology at the North Carolina Museum of Natural Sciences. Zanno co-authored the study recently published in Nature.

Evidence Points to a Fully Mature Predator

By studying bone growth rings, spinal fusion, and developmental anatomy, researchers determined that the animal was roughly 20 years old when it died -- well into adulthood. Distinct traits, including longer arms, a greater number of teeth, fewer tail vertebrae, and unique skull nerve structures, all appeared early in development and are biologically inconsistent with T. rex.

"For Nanotyrannus to be a juvenile T. rex, it would need to defy everything we know about vertebrate growth," explains James Napoli, an anatomist at Stony Brook University and co-author of the research. "It's not just unlikely -- it's impossible."

The findings carry major implications. For years, scientists relied on Nanotyrannus fossils to understand T. rex growth, behavior, and ecology. This new study reveals that such comparisons were mistaken -- those bones belonged to two separate species. It also indicates that several kinds of tyrannosaurs may have lived side by side during the final million years before the asteroid impact that ended the age of dinosaurs.




A Hidden Species Revealed

Zanno and Napoli reviewed more than 200 tyrannosaur fossils during their research. One specimen, long thought to be a teenage T. rex, turned out to differ slightly from Nanotyrannus lancensis. The team designated it a new species, Nanotyrannus lethaeus, referencing the River Lethe from Greek mythology -- a fitting tribute to a species "forgotten" for decades.

Recognizing Nanotyrannus as a valid genus reshapes our picture of the late Cretaceous ecosystem. Predator diversity during that time appears to have been far greater than scientists once assumed, suggesting that other small dinosaur species might also have been misclassified.

"This discovery paints a richer, more competitive picture of the last days of the dinosaurs," says Zanno. "With enormous size, a powerful bite force and stereoscopic vision, T. rex was a formidable predator, but it did not reign uncontested. Darting alongside was Nanotyrannus -- a leaner, swifter and more agile hunter."

The research, published in Nature, was supported by the State of North Carolina, NC State University, the Friends of the North Carolina Museum of Natural Sciences, and the Dueling Dinosaurs Capital Campaign.
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2 million-year-old teeth reveal secrets from the dawn of humanity | ScienceDaily

South Africa's fossil record preserves an extraordinary range of early human relatives. These include Australopithecus prometheus, A. africanus (best known for the Taung child), A. sediba, and P. robustus. Later species such as Homo habilis, Homo erectus/ergaster, Homo naledi, and ultimately Homo sapiens (modern humans) also appear in the record.

These fossils reveal key milestones in our evolutionary journey -- from walking on two legs to crafting tools and developing larger brains. Over time, this lineage led to the emergence of Homo sapiens in South Africa roughly 153,000 years ago.

Decades of Questions

When P. robustus fossils were first unearthed in 1938, they raised questions that persisted for generations. How much variation existed within this species? Were size differences linked to biological sex or evidence of multiple species? What genetic traits set P. robustus apart from other early hominins and the first members of the Homo genus?

Researchers have long sought genetic clues to answer these questions, but ancient DNA does not survive well in Africa's warm climate. To overcome this limitation, a team of African and European scientists turned to a different method: paleoproteomics, the study of ancient proteins.

They successfully extracted proteins from the enamel of four P. robustus teeth found at Swartkrans Cave, part of South Africa's Cradle of Humankind. Unlike DNA, proteins can survive for millions of years because they bond tightly to bone and enamel, making them more resistant to heat and decay.




One of these ancient proteins revealed the sex of the fossils, showing that two of the individuals were male and two were female.

The Oldest Genetic Clues from Africa

This work marks a major step in human origins research. It provides some of the oldest molecular data ever recovered from Africa, allowing scientists to reexamine how early human relatives varied and how they might have been related to one another -- or even represented multiple species.

The protein sequences also revealed intriguing genetic differences. One gene, responsible for producing enamelin (a key enamel-forming protein), varied among the specimens. Two fossils shared an amino acid sequence found in humans, chimpanzees, and gorillas, while the others had a version so far unique to Paranthropus.

Even more remarkably, one fossil carried both variants of the amino acid. This provided the first-ever evidence of heterozygosity -- two versions of a gene -- preserved in proteins that are 2 million years old.

A More Complex Family Tree

Mutations in protein sequences can signal evolutionary divergence. What appeared at first to be a mutation exclusive to P. robustus turned out to vary among individuals of the same group. This suggests that P. robustus may not have been a single uniform species, but a mix of populations with different ancestries.




By combining molecular data with physical anatomy (morphology), scientists can now create a more detailed picture of early human relationships. Future work will involve analyzing enamel proteins from additional P. robustus fossils found at other South African sites to test these findings.

Protecting Africa's Fossil Legacy

The research team took great care to preserve these irreplaceable fossils, following strict South African regulations and minimizing the amount of material sampled. Local laboratories and African researchers played central roles throughout the project, ensuring that both the science and the benefits remained closely tied to the continent's heritage.

Conducting advanced molecular research in Africa on African fossils represents an important move toward transforming and decolonizing the field of paleontology. It strengthens local expertise, fosters equitable collaboration, and ensures discoveries continue to enrich the regions where they originate.

A New Blueprint for Human Origins Research

By merging molecular and morphological data, this study offers a new model for exploring ancient diversity among early hominins. The findings suggest our ancient family tree was more complex than previously thought -- and potentially far richer.

As techniques in paleoproteomics continue to advance, researchers expect more revelations about the distant ancestors who shaped the human story. For now, the Paranthropus robustus mystery has grown deeper, more intricate, and infinitely more fascinating.

(Jesper V. Olsen, Rebecca R. Ackermann and Enrico Cappellini were also the principal investigators on this project.)

 Written by Palesa P. Madupe, Claire Koenig, and Ioannis Patramanis from the University of Copenhagen.
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After 25 years, scientists solve the bird-eating bat mystery | ScienceDaily
After nearly a quarter century of investigation, scientists have solved a remarkable mystery. Europe's largest bat doesn't merely snack on small birds -- it hunts and captures them more than a kilometer above the ground and consumes them while still in flight.


						
An international research team has uncovered how this massive bat hunts and eats its prey. Their findings, published in Science, reveal an astonishing story of night-time aerial chases, precision attacks, and predation in total darkness.

Each year, billions of songbirds migrate between breeding and wintering grounds. Many travel at night and at high altitudes to avoid daytime predators. Yet flying in darkness comes with its own dangers, as bats rule the night skies.

Riding on the Bats' Backs

To understand these elusive hunters, scientists effectively "rode along" with Europe's largest bat -- the greater noctule (Nyctalus lasiopterus) -- by fitting individuals with tiny "backpacks" containing biologgers developed at Aarhus University. These lightweight devices measured the bats' altitude, acceleration, movement, and sounds (including their echolocation calls), providing an unprecedented look at their nocturnal hunting strategies more than a kilometer above ground.

The data revealed that the bats soar high into the night sky to find and ambush unsuspecting birds. Unlike insects, birds cannot detect the bats' ultrasonic calls and only realize the danger moments before being caught.

Their success depends on powerful, low-frequency echolocation calls that can detect birds at long distances. When they close in on a target, the bats unleash rapid bursts of short calls, signaling the final stage of attack.




Daring Dives

Information from the biologgers showed that the bats plunge toward their prey in steep, high-speed dives reminiscent of fighter jets in combat.

In two documented chases, the bats dove for 30 and 176 seconds respectively, flapping harder, tripling their acceleration, and continuously emitting attack calls.

The first bat eventually abandoned its pursuit -- birds are agile aerialists too -- but the second succeeded after a nearly three-minute chase, capturing a robin near the ground.

Microphones recorded 21 distress calls from the robin, followed by 23 minutes of chewing as the bat flew low, feeding on the wing.

Combined with X-ray and DNA analysis of bird wings found beneath hunting areas, these results confirm what happens next: the bat kills the bird with a bite, removes its wings (likely to reduce drag), and then uses the membrane between its hind legs as a pouch to hold and eat the prey while still airborne.




Wild Maneuvers

"We know that songbirds perform wild evasive maneuvers such as loops and spirals to escape predators like hawks during the day -- and they seem to use the same tactics against bats at night. It's fascinating that bats are not only able to catch them, but also to kill and eat them while flying. A bird like that weighs about half as much as the bat itself -- it would be like me catching and eating a 35-kilo animal while jogging," explains Assistant Professor Laura Stidsholt from the Department of Biology at Aarhus University.

Stidsholt, a lead author of the study, has spent years perfecting biologger technology in bat research, resulting in numerous discoveries. When she completed the data collection and analysis for this project, she was a Postdoc at the Leibniz Institute for Zoo and Wildlife Research (Leibniz-IZW) in Berlin.

A 25-Year Hypothesis Confirmed

For decades, scientists suspected that some large bat species prey on small birds during flight. Much of that work originated from Spanish bat expert Carlos Ibanez and colleagues at the Donana Biological Station (CSIC) in Seville.

Nearly 25 years ago, Ibanez found bird feathers in greater noctule droppings and spent years gathering evidence that these bats were indeed bird predators.

His team has closely monitored this elusive forest-dwelling species using "smart" roosts equipped with antennas to detect implanted microchips in the bats. The system tracks movements, stores data, and sends alerts to researchers' phones in real time.

Despite the evidence, the idea that bats could catch birds midair was met with skepticism, as birds can weigh nearly half as much as the bats themselves.

Filming these hunts proved impossible in the dark. Over the years, researchers experimented with roost cameras, military radar, hot-air balloons with ultrasound recorders, and GPS trackers -- struggling to create tools light enough for the bats to carry.

Finally, with new miniature biologgers from Aarhus University -- and just as Ibanez neared retirement -- the team succeeded in recording a greater noctule hunting and eating a bird in flight.

Essential for Bat Conservation

For co-author Elena Tena, hearing the recording was both thrilling and sobering:

"While it evokes empathy for the prey, it is part of nature. We knew we had documented something extraordinary. For the team, it confirmed what we had been seeking for so long. I had to listen to it several times to fully grasp what we had recorded."

Fortunately, these bats pose no threat to songbird populations. The greater noctule is extremely rare and endangered in many regions due to the loss of forest habitats.

Understanding its behavior and ecology is now vital for developing conservation and management strategies that can help protect one of Europe's most extraordinary nocturnal predators.
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A new microscopy breakthrough is revealing the oceans' invisible life | ScienceDaily
Plankton are the unseen drivers of life on Earth. These microscopic organisms produce a large share of the planet's oxygen and form the base of the ocean food chain. They are also astonishingly diverse, with tens of thousands of species already identified and many more waiting to be discovered. Among them, protists -- tiny, single-celled organisms -- are especially remarkable for their evolutionary significance. For many years, scientists could study them only through genetic data because existing imaging techniques were unable to reveal their complex internal structures.


						
A Pandemic Collaboration Sparks Discovery

During the COVID-19 pandemic, EMBL Group Leader Gautam Dey received a Zoom call from collaborator Omaya Dudin, then leading a research group at EPFL. Dudin had just succeeded in adapting a new imaging method to visualize the inner organization of Ichthyosporea (a marine protist closely related to animals and fungi). This breakthrough overcame a long-standing obstacle: the species' tough cell walls.

The technique, known as expansion microscopy, was originally developed at MIT and later refined into ultrastructure expansion microscopy (U-ExM) by Paul Guichard and Virginie Hamel at the University of Geneva. Their improvements made the protist's cell walls permeable, allowing scientists to clearly observe its inner architecture for the first time.

Motivated by this success, Dudin, Dey, Guichard, and Hamel began a long-term collaboration. Three years later, their partnership has produced an unprecedented body of knowledge about hundreds of protist species and laid the groundwork for a "planetary atlas" of plankton.

The EMBL-led Traversing European Coastlines (TREC) expedition offered an ideal opportunity to explore these marine organisms further. Recently published in Cell, the team's findings provide detailed insight into the cellular structures of more than 200 plankton species, especially eukaryotes (organisms whose cells contain a membrane-bound nucleus). This research marks the beginning of PlanExM, a TREC project designed to map the hidden structural diversity of plankton using expansion microscopy.

Exploring Marine Microbes in Unprecedented Detail

At Roscoff, France -- one of the first TREC expedition sampling sites -- the Station Biologique maintains one of Europe's most comprehensive collections of marine microorganisms. Expecting only a few dozen samples, the team asked manager Ian Probert for material to test their technique. Instead, they gained access to over 200 species.




"We spent three days and nights just fixing those samples. This was a treasure trove we could not let go of," said co-first author Felix Mikus, who completed his PhD in the Dey Group and is now a postdoc in Dudin's laboratory at the University of Geneva.

How Expansion Microscopy Works

Expansion microscopy, which marks its 10th anniversary this year, physically enlarges biological samples. A sample -- containing cells, tissues, or single-celled organisms -- is embedded in a transparent gel that absorbs water and expands. Remarkably, the cell's internal structures remain intact and stretch proportionally, allowing researchers to enlarge the specimen up to 16 times without using high-powered lenses.

"When combined with regular light microscopy methods, expansion microscopy allows scientists to bypass the standard wavelength barriers which limit how small a structure can be resolved using light microscopy," said Guichard and Hamel.

Mapping the Cellular Skeleton of Life

Using samples from Roscoff and a second collection in Bilbao, Spain, the team conducted one of the most comprehensive studies ever of the cytoskeleton -- the filament network that supports and organizes eukaryotic cells. They focused on microtubules (hollow filaments that help cells maintain shape, divide, and move) and centrins (proteins involved in organizing microtubules).




"We were able to map features of microtubule and centrin organization across many different eukaryotic groups," explained Hiral Shah, EIPOD Postdoctoral Fellow in EMBL's Dey and Schwab groups and co-first author of the study. "The scale of the study, with many species characterized in each group, opens up the possibility to make evolutionary predictions. For instance, dinoflagellates, one of the most diverse groups found in oceans across the planet, are well-represented in our study. We were able to map the presence of tubulin and centrin structures associated with the cell cortex or the flagella in these species."

Revealing Evolutionary Patterns Through Microscopy

"U-ExM is transforming how we explore protist ultrastructure," said co-first author Armando Rubio Ramos, a Postdoctoral Fellow at the University of Geneva. "By combining this technique with high-throughput imaging and comparative analyses, we can begin to decode how cellular architecture has diversified across evolution. It's a bridge between molecular data and the physical organization of life at the microscopic scale."

The results not only illuminate how eukaryotic cells are organized but also offer clues about the evolutionary development of their internal structures. The research highlights expansion microscopy's power as a tool for studying even complex environmental samples collected directly from the ocean.

Toward a Planetary Atlas of Microscopic Life

"Our adventures with expansion microscopy are only beginning," said Dey. "This is perhaps the first high-resolution microscopy technique that has the potential to match the scale and ambition of large biodiversity genomics projects, enabling us in the near future to associate new multiomics data with cellular physiology at scale across the tree of life."

With Thomas Richards from Oxford University joining the collaboration, Dey and Dudin secured a CHF 2 million Moore Foundation Grant to continue expanding their research.

"The next step is to selectively look deeper into certain species within this broad collection to answer specific questions, such as understanding how mitosis and multicellularity evolved and the phenotypic diversity that underlie major evolutionary transitions," Dudin said.
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This tiny bat hunts like a lion, but better | ScienceDaily
Researchers from Aarhus University and the Smithsonian Tropical Research Institute (STRI) have found that small bats can rival lions in hunting efficiency, and sometimes even surpass them.


						
To observe how fringe-lipped bats (Trachops cirrhosus), tiny meat-eaters native to Panama's forests, hunt in their natural environment, scientists fitted 20 individuals with miniature "backpacks." These biologging devices tracked their every move and captured the sounds around them, offering a detailed view of their nocturnal behavior.

The recordings revealed a surprising finding: these bats target large prey such as frogs, birds, and small mammals. Using a patient "hang-and-wait" technique and an exceptionally acute sense of hearing, they can detect the slightest sound made by their prey, locate it swiftly, and strike with great precision.

According to the study, published in Current Biology, a single bat can consume nearly its own body weight (30 grams) in one meal, placing it among the most energy-efficient predators known.

A puzzling exception in nature

The researchers sought to solve a long-standing biological puzzle.

In most animals, size determines how they hunt. Big predators like lions and polar bears can afford to pursue large, energy-rich prey because their slower metabolism and greater energy stores let them endure repeated failed hunts. Small predators, in contrast, burn energy quickly and must eat often, so they typically focus on smaller, plentiful prey that are easier to catch.




Yet a handful of bat species break this rule. Nine known types of bats are true carnivores, meeting more than half of their energy needs by eating vertebrates such as frogs, birds, or even small mammals. This raises an important question: how can such small creatures with limited energy reserves survive by hunting large and rare prey, a tactic that usually requires tremendous effort and frequent failure?

To explore this mystery, the team studied the fringe-lipped bat as their model species.

These bats are known to feed on small tungara frogs, so researchers expected the recordings to show many quick captures of these tiny amphibians.

Hunting more like lions than bats

What they found instead overturned expectations. The fringe-lipped bats behaved more like big cats than other bats.

They remained motionless for long periods, waiting to ambush unsuspecting prey. When they struck, their attacks were swift and precise. After a successful hunt, they often rested for much of the night, just as lions and leopards do after a big meal.




Movement and sound data showed that the bats used a combination of hearing, sight, and echolocation. Their ability to detect low-frequency sounds helps them eavesdrop on the mating calls of frogs. This sensory mix lets them locate and capture large prey with remarkable accuracy.

Big hunters in small bodies

"It was incredible to discover that these bats hunt like big predators trapped in tiny bodies," says lead author Leonie Baier, a Marie Sklodowska-Curie postdoctoral fellow at Aarhus University and research fellow at STRI. "Instead of spending the night constantly on the wing, they wait patiently, strike with high precision, and sometimes end up catching enormous, energy-rich prey. The discovery that an animal this small can do this really turned our assumptions upside down."

During the study, the bats spent about 89 percent of their time resting to conserve energy. When they did take flight, their attacks were brief -- most lasted under three minutes, and the average hunting flight just eight seconds.

Their success rate was extraordinary: they succeeded in roughly 50 percent of their hunts, far exceeding the success rates of large mammals such as lions (about 14 percent) or polar bears (as low as two percent).

Meals that test their limits

The prey these bats caught were larger than scientists anticipated, averaging about seven percent of the bat's own body weight. That's like a 70-kilogram person eating a five-kilogram meal.

Some even captured prey nearly their own size, including the sizable Rosenberg's gladiator tree frog, which can weigh up to 20 grams. The researchers could estimate prey size by measuring how long the bats spent chewing on it -- the longest meal recorded lasted 84 minutes.

Experience sharpens skill

Older bats proved especially adept at handling bigger prey, suggesting that hunting skill improves with practice. These bats are already known for their long memory of specific frog calls and their ability to learn new techniques by watching others.

"We wanted to understand what these bats are actually doing out there in the dark -- so we listened in, much like the bats themselves listen to their prey," says Laura Stidsholt, assistant professor at Aarhus University and senior author of the study. "With the data from our biologging tags, which combine high-resolution sound recordings with movement data, we were able to reconstruct entire hunting sequences in the wild. In this way, we experienced the forest through the bats' ears -- revealing a hidden world of patience, precision and survival in the dark."




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/11/251101000353.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Soil microbes remember drought and help plants survive | ScienceDaily

"The bacteria and fungi and other organisms living in the soil can actually end up having important effects on things that matter, like carbon sequestration, nutrient movement and what we're particularly interested in -- the legacy effects on plants," said co-author Maggie Wagner, associate professor of ecology & evolutionary biology at the University of Kansas.

"We got interested in this because other researchers, for years, have been describing this type of ecological memory of soil microbes having some way to remember from their ancestors' past," she said. "We thought this was really fascinating. It has a lot of important implications for how we can grow plants, including things like corn and wheat. Precipitation itself has a big influence on how plants grow, but also the memory of the microbes living in those soils could also play a role."

According to Wagner, legacy effects have been observed before, yet the details remain unclear. A clearer picture could eventually assist farmers and agricultural biotechnology companies that aim to leverage beneficial microbes.

"We don't really understand how legacy effects work," she said. "Like, which microbes are involved at the genetic level, and how does that work? Which bacterial genes are being influenced? We also don't understand how that legacy of climate moves through the soil to the microbes, and then eventually to the plant."

The team sampled soils from six Kansas locations, spanning the wetter eastern region to the higher, drier High Plains in the west, which receive less rain because of the Rocky Mountains' rain shadow. The goal was to compare how legacy effects varied along this climate gradient.

"This was a collaboration with a team at the University of Nottingham in England," Wagner said. "We divided up the work, but the bulk of the experiment -- actually, the entire experiment -- was conducted here at KU, and we also focused on soils from Kansas for this work."

At KU, Wagner and colleagues evaluated how the microbial communities from these soils influenced plants.




"We used a kind of old-school technique, treating the microbes as a black box," she said. "We grew the plant in different microbial communities with different drought memories and then measured plants' performance to understand what was beneficial and what was not."

The researchers exposed the microbial communities to either ample water or very limited water for five months to reinforce contrasting histories of moisture availability.

"Even after many thousands of bacterial generations, the memory of drought was still detectable," Wagner said. "One of the most interesting aspects we saw is that the microbial legacy effect was much stronger with plants that were native to those exact locales than plants that were from elsewhere and planted for agricultural reasons but weren't native."

To begin testing how plant identity interacts with microbial legacy, the team compared one crop (corn) with one native grass (gamagrass). They note that additional species will be needed to confirm the pattern, yet the early results suggest that native plants may align more strongly with local microbial histories.

"We think it has something to do with the co-evolutionary history of those plants, meaning that over very long periods, gamagrass has been living with these exact microbial communities, but corn has not," she said. "Corn was domesticated in Central America and has only been in this area for a few thousand years."

Beyond plant performance, the researchers examined gene activity in both microbes and plants to explore potential mechanisms behind legacy effects at the molecular scale.




"The gene that excited us most was called nicotianamine synthase," Wagner said. "It produces a molecule mainly useful for plants to acquire iron from the soil but has also been recorded to influence drought tolerance in some species. In our analysis, the plant expressed this gene under drought conditions, but only when grown with microbes with a memory of dry conditions. The plant's response to drought depended on the memory of the microbes, which we found fascinating."

Wagner noted that gamagrass is being considered as a source of useful genes for improving corn under stress.

"The gene I mentioned earlier could be of interest," she said. "For biotech firms focused on microbial additions to crops, this gives hints about where to look for microbes with beneficial properties. Microbial commercialization in agriculture is a multibillion dollar industry and still growing."

Wagner's KU collaborators were lead author Nichole Ginnan, now of the University of California-Riverside, and Natalie Ford, now of Pennsylvania State University; Valeria Custodio, David Gopaulchan, Dylan Jones, Darren Wells and Gabriel Castrillo of the University of Nottingham; Isai Salas-Gonzalez of the Universidad Nacional Autonoma de Mexico; and Angela Moreno of the Ministerio da Agricultura e Ambiente in Cabo Verde.

"One of the things that makes this work valuable is how interdisciplinary it was," Wagner said. "We brought together genetic analysis, plant physiology and microbiology, allowing us to ask and answer questions that couldn't have been addressed before."

This work was funded by the National Science Foundation's Division of Integrative Organismal Systems.
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Japan's new "samurai jellyfish" is simply stunning | ScienceDaily
A team of student researchers at Tohoku University has identified a previously unknown species of the venomous Physalia (better known as the Portuguese man-of-war) in the waters of northeastern Japan. The finding points to how rising sea temperatures and altered ocean currents are affecting the range of marine species in the region.


						
Their work, published on October 30, 2025, in Frontiers in Marine Science (Marine Molecular Biology and Ecology), marks the first official description of a Physalia species native to Japan.

An Accidental Encounter

"I was working on a completely different research project around Sendai Bay in the Tohoku region, when I came across this unique jellyfish I had never seen around here before," recalls second author Yoshiki Ochiai. "So I scooped it up, put it in a ziplock bag, hopped on my scooter, and brought it back to the lab!"

That unexpected encounter with the vibrant cobalt-blue creature led to the formal identification of a new species of Physalia. Professor Cheryl Ames of the Graduate School of Agricultural Science and the Advanced Institute for Marine Ecosystem Change (WPI-AIMEC) explained that the new species was named Physalia mikazuki ("crescent helmet man-o-war") in honor of Sendai's feudal lord, Date Masamune, a samurai warrior whose iconic helmet featured a crescent moon.

Naming and Classifying the New Species

"It was a very involved process recording all the unique body structures that distinguish it from the other four species of Physalia," says first author Chanikarn Yongstar. "I looked at each individual part, comparing its appearance to old tomes where scholars drew out the jellyfish anatomy by hand. A real challenge when you look at just how many tangled parts it has."

In Japan, Physalia utriculus has long been known to inhabit waters from Okinawa to Sagami Bay. Scientists once assumed it was the only member of its genus in the region. However, DNA analysis comparing genetic sequences to global databases revealed that its range overlaps with the newly identified P. mikazuki. This means two species had been coexisting unnoticed until one appeared farther north in Tohoku.




Tracking the Journey Northward

"Our morphological and DNA analyses confirmed that these specimens represent a new species, distinct from its tropical relatives," explains researcher Kei Chloe Tan, who conducted the genetic testing. "Which is an exciting finding in and of itself, but we still had questions about how it got here."

This marks the first recorded sighting of a Physalia so far north in Japan. To uncover how it traveled such a distance, the team ran computer models simulating the movement of drifting organisms on ocean currents. The results indicated that warm water from the Kuroshio Current -- now extending farther north alongside unusually high sea-surface temperatures -- likely carried the colonies into Sendai Bay. These findings shed new light on how climate-driven ocean changes can alter the paths of floating marine life.

"I ran a particle simulation -- which is like dropping bright red beach balls in the water, then making data-based estimations to track where they will end up days or months later," explains Muhammad Izzat Nugraha. "We were excited to find that in our simulation, all the beach balls essentially made a trail from Sagami Bay up to right where we found the 'crescent helmet man-o-war' in the Tohoku region."

Beauty, Danger, and the Need for Awareness

The discovery underscores the importance of ongoing coastal monitoring and public education. With tentacles capable of stretching several meters and delivering intensely painful stings, tracking these organisms helps protect swimmers and beachgoers while also improving scientific understanding of marine ecosystems.

"These jellyfish are dangerous and perhaps a bit scary to some, but also beautiful creatures that are deserving of continued research and classification efforts," adds Ayane Totsu.

This study was supported by WPI-AIMEC (Advanced Institute for Marine Ecosystem Change) and made open access through funding from the APC Support Project for the Promotion of Open Access at Tohoku University in 2025.
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Scientists find "living fossil" fish hidden in museums for 150 years | ScienceDaily
The coelacanth is often called a "living fossil," once believed to have vanished millions of years ago before a live specimen was unexpectedly caught in the Indian Ocean in 1938. Since that surprise discovery, more individuals have been found, yet their ancient fossil record remains incomplete. In a new paper published in the Journal of Vertebrate Paleontology, Jacob Quinn of the University of Bristol, along with colleagues from the University of Uruguay in Montevideo, has identified long-overlooked coelacanth fossils that went unnoticed in museum collections for more than 150 years.


						
Ancient Fossils from Britain's Tropical Past

The fossils uncovered in this study date back about 200 million years to the end of the Triassic Period, a time when what is now the United Kingdom was located in warmer, tropical latitudes.

"During his Masters in Palaeobiology at Bristol, Jacob realized that many fossils previously assigned to the small marine reptile Pachystropheus actually came from coelacanth fishes," explains Professor Mike Benton, one of Quinn's supervisors.

He adds, "Many of the Pachystropheus and coelacanth fossils have uncanny similarities, but importantly, Jacob then went off to look at collections around the country, and he found the same mistake had been made many times."

Forgotten Fossils Hidden in Plain Sight

Now an Honorary Research Associate in Bristol's School of Earth Sciences, Jacob Quinn said, "It is remarkable that some of these specimens had been sat in museum storage facilities, and even on public display, since the late 1800s, and have seemingly been disregarded or identified as bones of lizards, mammals, and everything in-between, From just four previous reports of coelacanths from the British Triassic, we now have over fifty."

To confirm the reclassification, Quinn used X-ray imaging on multiple specimens. Most belong to an extinct family of coelacanths known as the Mawsoniidae, which are closely related to the modern species still living today.




Revealing a Prehistoric Underwater Community

Co-author Pablo Torino, a coelacanth specialist based in Uruguay, explained, "Although the material we identify occurs as isolated specimens, we can see that they come from individuals of varying ages, sizes, and species, some of them up to 1 metre long, and suggesting a complex community at the time."

Co-supervisor Dr. David Whiteside from the University of Bristol added, "The coelacanth fossils all come from the area of Bristol and Mendip Hills, which in the Triassic was an archipelago of small islands in a shallow tropical sea, Like modern day coelacanths, these large fishes were likely opportunistic predators, lurking around the seafloor and eating anything they encountered, probably including these small Pachystropheus marine reptiles, which is ironic given their fossils have been confused with those of coelacanths for decades."
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        Most Americans don't know alcohol can cause cancer
        Most U.S. adults don't realize alcohol raises cancer risk, and drinkers themselves are the least aware. Scientists say targeting these misbeliefs could significantly reduce alcohol-related cancer deaths.

      

      
        5,500-year-old site in Jordan reveals a lost civilization's secrets
        After the collapse of the Chalcolithic culture around 3500 BCE, people in Jordan's Murayghat transformed their way of life, shifting from domestic settlements to ritual landscapes filled with dolmens, standing stones, and megalithic monuments. Archaeologists from the University of Copenhagen believe these changes reflected a creative social response to climate and societal upheaval.

      

      
        2.7-million-year-old tools reveal humanity's first great innovation
        Researchers uncovered a 2.75-2.44 million-year-old site in Kenya showing that early humans maintained stone tool traditions for nearly 300,000 years despite extreme climate swings. The tools, remarkably consistent across generations, helped our ancestors adapt and survive. The discovery reshapes our understanding of how early technology anchored human evolution.

      

      
        Scientists find mind trick that unlocks lost memories
        Researchers found that embodying a digital, childlike version of one's own face helps unlock vivid childhood memories. This illusion strengthens the connection between bodily self-perception and autobiographical recall. The findings suggest that memory retrieval is not purely mental but deeply linked to how we perceive our own bodies. Such insights could lead to tools for recovering forgotten memories or treating memory loss.

      

      
        Scientists in Japan create a new wine grape with a wild twist
        Okayama scientists have crafted a new wine grape, Muscat Shiragai, merging the wild Shiraga and Muscat of Alexandria. The variety is part of a larger collaboration between academia, industry, and local government to boost regional identity through wine. Early tastings revealed a sweet, smooth flavor, and wider cultivation is planned.

      

      
        A gene from 100-year-olds could help kids who age too fast
        Scientists have discovered that a "longevity gene" found in people who live beyond 100 can reverse heart aging in models of Progeria, a devastating disease that causes children to age rapidly. By introducing this supercentenarian gene into Progeria-affected cells and mice, researchers restored heart function, reduced tissue damage, and slowed aging symptoms. The discovery opens the door to new therapies inspired by the natural biology of long-lived humans--possibly reshaping how we treat both rare...

      

      
        The bold idea that spacetime doesn't exist
        Spacetime isn't something that exists; it's a model for describing how events happen. Treating events as objects creates philosophical confusion and fuels misconceptions, such as time-travel paradoxes. Recognizing that events merely occur within an existing world brings clarity to physics and philosophy alike.

      

      
        Your ZIP Code could reveal your risk of dementia
        People living in socially and economically disadvantaged neighborhoods may face higher dementia risks, according to new research from Wake Forest University. Scientists found biological signs of Alzheimer's and vascular brain disease in those from high-burden areas, particularly among Black participants. The results suggest that social and environmental injustices can alter brain structure and function. Improving community conditions could be key to protecting brain health.
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Most Americans don't know alcohol can cause cancer | ScienceDaily
    	Most Americans don't realize the cancer risks of alcohol. More than half of U.S. adults either underestimate or misunderstand how drinking increases cancer risk.
    	Regular drinkers are the least aware. People who consume alcohol are especially likely to believe that drinking has no impact on cancer risk.
    	Better awareness could save lives. Educating the public about the real link between alcohol and cancer may help more people follow the U.S. Surgeon General's guidelines and reduce preventable cancer cases.

Many Americans Unaware of Alcohol's Cancer Risk

New research from The University of Texas MD Anderson Cancer Center shows that public understanding of the connection between alcohol and cancer remains surprisingly low in the United States. Despite decades of scientific evidence, more than half of American adults (52.9%) were unaware that alcohol affects cancer risk.

The findings, published October 30 in JAMA Oncology, reveal that only 37.1% of adults recognized that drinking alcohol raises cancer risk, while 1% believed it actually lowers it. The study also noted that individuals who had consumed alcohol recently, or who thought cancer was not fatal or preventable, were more likely to say that alcohol has no influence on cancer risk.

Lead author Sanjay Shete, Ph.D., professor of Biostatistics and Epidemiology and Betty B. Marcus Chair in Cancer Prevention, called the results alarming. "It's concerning that people who drink alcohol are the ones most likely to believe it has no effect on cancer risk," Shete said. "Given people's beliefs play a critical role in whether they choose healthier behaviors, we need to work on correcting these misperceptions, which could be essential to reducing the growing burden of alcohol-related cancers."

Researchers examined what influences how people view alcohol and cancer risk, noting that health-related behaviors and beliefs strongly affect whether individuals make informed choices. The study found that certain demographic and behavioral traits were linked to greater misunderstanding of alcohol's effects.

Current cigarette smokers, Black individuals, those with lower levels of education (below a college or high school level), and people who do not believe cancer can be prevented were more likely to say they did not know alcohol contributes to cancer risk.




Alcohol's Proven Role as a Carcinogen

The World Health Organization classifies alcohol as a Group 1 carcinogen, the same level of risk as tobacco, asbestos, and radiation. Alcohol consumption has been tied to at least seven types of cancer, including breast, liver, and colorectal cancers. According to the National Institutes of Health (NIH), drinking alcohol accounts for about 5.5% of all new cancer cases and 5.8% of all cancer deaths worldwide.

Researchers suggest that correcting misinformation could help more people follow alcohol consumption guidelines, including those endorsed by the U.S. Surgeon General in his 2025 advisory, potentially reducing preventable cancer-related deaths.

The analysis drew on data from nearly 7,000 adults aged 18 and older (mean age 48) who participated in the 2024 Health Information National Trends Survey. Among respondents, 48.4% were female, 60.7% identified as white, 17.5% as Hispanic, and 11% as Black. Over half reported drinking alcohol within the past month, and almost 10% had a personal history of cancer.

Participants were asked, "In your opinion, how does drinking alcohol affect the risk of getting cancer?" They could choose from four responses: "decreases the risk of cancer," "has no effect on the risk of cancer," "increases risk of cancer," and "don't know."

This research was supported by the National Cancer Institute (P30CA016672) and the Betty B. Marcus Chair in Cancer Prevention. A complete list of authors, disclosures, and funding sources is available in the full JAMA Oncology article.
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5,500-year-old site in Jordan reveals a lost civilization's secrets | ScienceDaily
How did early civilizations respond when their worlds fell apart? Archaeologists from the University of Copenhagen believe the 5,000-year-old site of Murayghat in Jordan may reveal some clues. Their extensive excavations suggest that this Early Bronze Age community developed powerful new traditions in the aftermath of cultural collapse.


						
Murayghat rose to prominence after the decline of the Chalcolithic culture (ca. 4500-3500 BCE), an era known for its village settlements, symbolic art, copper tools, and small shrines used for worship. According to researchers, a combination of climate change and social upheaval likely contributed to the collapse of that earlier way of life.

In the wake of this disruption, communities of the Early Bronze Age appear to have reimagined how they expressed faith and identity.

"Instead of the large domestic settlements with smaller shrines established during the Chalcolithic, our excavations at Early Bronze Age Murayghat show clusters of dolmens (stone burial monuments), standing stones, and large megalithic structures that point to ritual gatherings and communal burials rather than living quarters," explains project leader and archaeologist Susanne Kerner of the University of Copenhagen.

Symbols of Identity and Territory

Archaeologists have documented more than 95 dolmen structures at Murayghat. The hilltop area at the center of the site also includes stone enclosures and carved rock features that appear to have had ceremonial purposes.

These striking monuments may have served as territorial markers or social symbols during a time when no central authority held power. Kerner notes, "Murayghat gives us, we believe, fascinating new insights into how early societies coped with disruption by building monuments, redefining social roles, and creating new forms of community."

Rituals, Feasts, and Community Gathering




Excavations have uncovered a variety of artifacts that further support the idea of ritual activity at the site. Researchers found Early Bronze Age pottery, large communal bowls, grinding stones, flint tools, animal horn cores, and a few copper objects -- all items that suggest ceremonial use and possible feasting events.

The layout and visibility of Murayghat also indicate that it may have served as a regional meeting place where different groups came together for social or spiritual gatherings.

Kerner recently detailed these findings in her publication Dolmens, standing stones and ritual in Murayghat, featured in the journal Levant. Her team's work is helping reveal how ancient societies transformed crisis into creativity -- building enduring symbols of identity and community that still stand amid the Jordanian hills today.
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2.7-million-year-old tools reveal humanity's first great innovation | ScienceDaily
For nearly 300,000 years, early humans shaped stone tools with precision, even as they faced constant wildfires, severe droughts, and dramatic shifts in their environment. A new study published in Nature Communications reveals astonishing evidence of this long-lived technological tradition in Kenya's Turkana Basin.


						
At the Namorotukunan Site, an international team of researchers uncovered one of the earliest and most enduring records of Oldowan stone toolmaking, dating between roughly 2.75 and 2.44 million years ago. These ancient implements -- essentially the first multi-purpose "Swiss Army knives" made by hominins -- show that our ancestors not only adapted to extreme change but prospered during one of Earth's most unstable eras.

"This site reveals an extraordinary story of cultural continuity," said lead author David R. Braun, a professor of anthropology at the George Washington University. He is also affiliated with the Max Planck Institute. "What we're seeing isn't a one-off innovation -- it's a long-standing technological tradition."

According to Susana Carvalho, director of science at Gorongosa National Park in Mozambique and senior author of the study, "Our findings suggest that tool use may have been a more generalized adaptation among our primate ancestors."

"Namorotukunan offers a rare lens on a changing world long gone -- rivers on the move, fires tearing through, aridity closing in -- and the tools, unwavering. For ~300,000 years, the same craft endures -- perhaps revealing the roots of one of our oldest habits: using technology to steady ourselves against change," said Dan V. Palcu Rolier, corresponding author and a senior scientist at GeoEcoMar, Utrecht University and the University of Sao Paulo.

Key Findings

Mastering Technology Across Millennia: Early hominins crafted sharp-edged stone tools with impressive precision and consistency. Their enduring design shows that knowledge and technique were passed down for countless generations, forming a legacy of skill and innovation.




Modern Science Meets Ancient Stone: Using volcanic ash dating, magnetic patterns preserved in ancient sediments, chemical analyses of rock, and microscopic plant traces, the researchers reconstructed an environmental timeline that connects early toolmaking to major climatic transformations.

Adapting Through Environmental Upheaval: These early toolmakers lived through periods of intense climate instability. Their ability to create versatile tools opened new dietary possibilities, including access to meat, turning environmental stress into an evolutionary advantage.

What The Experts Say

On the ground, the craft is remarkably consistent: "These finds show that by about 2.75 million years ago, hominins were already good at making sharp stone tools, hinting that the start of the Oldowan technology is older than we thought," said Niguss Baraki at the George Washington University.

The butchery signal is clear as well:"At Namorotukunan, cutmarks link stone tools to meat eating, revealing a broadened diet that endured across changing landscapes," said Frances Forrest at Fairfield University.

"The plant fossil record tells an incredible story: The landscape shifted from lush wetlands to dry, fire-swept grasslands and semideserts," said Rahab N. Kinyanjui at the National Museums of Kenya / Max Planck Institute. "As vegetation shifted, the toolmaking remained steady. This is resilience."

The paper, "Early Oldowan technology thrived during Pliocene environmental change in the Turkana Basin, Kenya," was published today (November 4) in Nature Communications.

This research was led by an international team of archaeologists, geologists, and paleoanthropologists from institutions in Kenya, Ethiopia, the United States, Brazil, Germany, India, the Netherlands, Portugal, Romania, Spain, South Africa and the United Kingdom. Fieldwork was carried out under the guidance of the National Museums of Kenya and with the support of the Daasanach and Ileret communities.

This research was carried out with permission from the National Museums of Kenya and Kenya's Ministry of Education, Science, and Technology, and in partnership with the Koobi Fora Field School. Funding was provided by the U.S. National Science Foundation the Leakey Foundation, the Palaeontological Scientific Trust, the Dutch Research Council, the Fundacao de Amparo a Pesquisa do Estado de Sao Paulo, the American Museum of Natural History, and the Romanian National Authority for Scientific Research.
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Scientists find mind trick that unlocks lost memories | ScienceDaily
A new study suggests that briefly changing the way people see their own bodies can make it easier to recall autobiographical memories, including some from early childhood.


						
Published in Scientific Reports, part of the Nature journal group, the research is the first to show that adults can access early memories more effectively after temporarily viewing themselves with a childlike version of their own face.

How the "Enfacement Illusion" Reconnects Mind and Body

Neuroscientists at Anglia Ruskin University (ARU) in Cambridge led the study, which involved 50 adult volunteers. The experiment used what is known as an "enfacement illusion," a technique that helps people feel as though another face they see on a screen is actually their own reflection.

Each participant watched a live video of their own face that was digitally modified with an image filter to resemble how they might have looked as a child. As participants moved their heads, the on-screen image mirrored their movements, creating the sensation that the childlike face was truly theirs. A control group experienced the same setup but viewed their unaltered adult faces.

After completing the illusion, participants were asked to take part in an autobiographical memory interview designed to prompt recollections from both their early life and the previous year.

A Clear Boost in Childhood Memory Recall

Researchers measured how much detail participants included when describing their episodic autobiographical memories. These are the kinds of memories that allow a person to mentally relive past experiences and "travel back in time" within their own mind.




The findings revealed that people who saw the younger version of themselves remembered significantly more detailed events from childhood than those who saw their regular adult face. The results provide the first evidence that subtle changes in bodily self-perception can influence how deeply we access distant memories.

Unlocking the Brain-Body Connection in Memory

According to the researchers, this discovery sheds new light on how our perception of the body interacts with memory. It could eventually lead to new methods for accessing forgotten or hard-to-reach memories, including those from the period known as "childhood amnesia," which typically covers the first few years of life.

Lead author Dr. Utkarsh Gupta, who conducted the study during his PhD at Anglia Ruskin University and now serves as a Cognitive Neuroscience Research Fellow at the University of North Dakota, explained: "All the events that we remember are not just experiences of the external world, but are also experiences of our body, which is always present.

"We discovered that temporary changes to the bodily self, specifically, embodying a childlike version of one's own face, can significantly enhance access to childhood memories. This might be because the brain encodes bodily information as part of the details of an event. Reintroducing similar bodily cues may help us retrieve those memories, even decades later."

Reimagining the Self to Revisit the Past

Senior author Professor Jane Aspell, head of the Self & Body Lab at Anglia Ruskin University, added: "When our childhood memories were formed, we had a different body. So we wondered: if we could help people experience aspects of that body again, could we help them recall their memories from that time?




"Our findings suggest that the bodily self and autobiographical memory are linked, as temporary changes to bodily experience can facilitate access to remote autobiographical memories.

"These results are really exciting and suggest that further, more sophisticated body illusions could be used to unlock memories from different stages of our lives -- perhaps even from early infancy. In the future it may even be possible to adapt the illusion to create interventions that might aid memory recall in people with memory impairments."
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Scientists in Japan create a new wine grape with a wild twist | ScienceDaily
A research team led by Professor Emeritus Takuji Hoshino of Okayama University of Science (OUS) has successfully cultivated a new wine grape variety called "Muscat Shiragai." The hybrid was produced by crossing the wild Shiraga grape, a species native only to the Takahashi River basin in Okayama Prefecture, with Muscat of Alexandria. The group has already submitted the new variety for registration with Japan's Ministry of Agriculture, Forestry and Fisheries (MAFF), and the application has been formally accepted.


						
At a press event hosted by OUS, Professor Hoshino shared his vision: "I wanted to create a wine grape that incorporates wild genetic traits. If this grape becomes widely cultivated and its wine contributes to regional revitalization and tourism, that would be the best outcome."

Inspiration From a Rare Wild Grape

Professor Hoshino, an expert in plant systematics, founded the Institute of Viticulture and Enology at OUS in April 2017. During his collaboration with Funao Winery in Kurashiki City, he became interested in the Shiraga grape, a rare and endangered wild species found only in specific parts of Okayama Prefecture. This discovery sparked the idea of developing an original, locally bred wine grape by combining Shiraga with Muscat of Alexandria.

To bring the idea to life, OUS signed a comprehensive partnership agreement in February 2018 with Kurashiki City and Funao Winery. The collaboration became part of a national initiative focused on regional revitalization and the "branding of local resources," positioning the project as both a scientific and cultural effort.

By fiscal year 2022, the team had produced wines from several experimental breeding lines. Each was tested for sugar levels, acidity, pH, and overall taste. After years of refinement, the most promising strain was chosen, and "Muscat Shiragai" was officially established as a new variety in 2024.

The registration application was jointly submitted by Kake Educational Institution and Kurashiki City in December 2024 and was made public in June 2025. Full approval and registration are expected to be completed within the next four to five years.




A Warm Reception at the Press Conference

The press conference included key representatives such as Kurashiki Deputy Mayor Kenji Komatsu, Funao Winery CEO Kenichiro Miyake, and OUS President Hiroyuki Hirano. Attendees sampled both the Muscat Shiragai grapes and the wine made from them. The fruit was described as "sweet and very delicious," while the wine impressed tasters with its "subtle Muscat aroma and smooth drinking quality."

Deputy Mayor Komatsu expressed optimism: "We are very much looking forward to offering a wine filled with the unique charm that can only be produced in Kurashiki. We also anticipate further research results to refine Muscat Shiragai into an even more sophisticated grape."

CEO Miyake added: "With Muscat Shiragai as a branded grape, we hope to create a new high-value red wine identified with Kurashiki as its place of origin. Please look forward to the day when we can bring this to market."

President Hirano noted: "Collaboration among industry, academia, and government is essential for building innovative local communities. OUS will continue integrating education and research, returning the results to the community, and contributing to solving regional and social issues."

At present, 20 Muscat Shiragai vines are being cultivated at both Funao Winery and the OUS vineyard, producing 41.6 kilograms of grapes in 2024. In addition, 300 grafted vines were planted at the end of fiscal year 2023. The goal is to harvest more than 500 kilograms by 2028-2029. The research team is also refining vineyard management techniques, such as leaf removal, fertilization, and irrigation, to further enhance grape quality.

The Legacy of the Shiraga Grape

The Shiraga grape was first identified as a new species in 1918 by renowned botanist Tomitaro Makino. Its Japanese name honors Jukichi Shiraga, a botanist from Niimi City who discovered the plant. This wild grape is known for its naturally high sugar content, low acidity, and resistance to fruit cracking, as well as its tolerance to diseases such as black rot and ripe rot.
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A gene from 100-year-olds could help kids who age too fast | ScienceDaily
Scientists have uncovered a breakthrough in the fight against a rare genetic condition that causes children to age much faster than normal. The discovery involves "longevity genes" found in people who live exceptionally long lives, often beyond 100 years. Researchers from the University of Bristol and IRCCS MultiMedica found that these genes, which help maintain the health of the heart and blood vessels during aging, could reverse some of the damage caused by this devastating disease.


						
The study, published in Signal Transduction and Targeted Therapy, is the first to show that a gene from long-lived individuals can slow down heart aging in a model of Progeria. Known scientifically as Hutchinson-Gilford Progeria Syndrome (HGPS), this rare and fatal disorder causes children to exhibit signs of "accelerated aging."

Progeria stems from a mutation in the LMNA gene, which leads to the creation of a harmful protein called progerin. This protein disrupts normal cell function, particularly in the heart and blood vessels. Most affected children die in their teenage years from heart complications, though some, like Sammy Basso -- the oldest known person with Progeria -- live longer. Sammy passed away on October 24, 2024, at the age of 28.

Progerin harms cells by destabilizing their nucleus, the "control center" that manages cell activity. This damage accelerates aging, especially in the cardiovascular system.

At present, the only drug approved by the United States Food and Drug Administration (FDA) is lonafarnib, which reduces the accumulation of progerin. Researchers are now testing a combination of lonafarnib with another experimental drug, Progerinin, to determine whether the two work better together.

Testing Longevity Genes from Supercentenarians

To explore new treatments, Dr. Yan Qiu and Professor Paolo Madeddu of the Bristol Heart Institute collaborated with Professor Annibale Puca's team at IRCCS MultiMedica in Italy. Their goal was to determine if genes from people who live to extreme old age -- supercentenarians -- could protect against the cellular damage caused by Progeria.




The scientists focused on one particular gene, LAV-BPIFB4, which previous research has shown supports healthy heart and blood vessel function during aging.

Using genetically engineered mice that develop Progeria, the researchers observed early heart problems similar to those found in children with the disease. After a single injection of the LAV-BPIFB4 longevity gene, the mice showed improved heart function, particularly in the way the heart relaxes and fills with blood (a process known as diastolic function).

The gene treatment also reduced heart tissue damage, known as fibrosis, and lowered the number of "aged" cells in the heart. In addition, it promoted the growth of new small blood vessels, potentially improving heart health and resilience.

The team then tested the gene on human cells derived from Progeria patients. These experiments revealed that introducing the longevity gene reduced cellular aging and fibrosis without altering progerin levels directly. This suggests that the gene helps cells withstand the toxic effects of progerin rather than eliminating it. The approach strengthens the body's natural defenses instead of attacking the defective protein itself.

A New Approach to Treating Progeria and Heart Aging

Dr. Yan Qiu, Honorary Research Fellow in the Bristol Heart Institute at the University of Bristol, said: "Our research has identified a protective effect of a "supercentenarian longevity gene" against progeria heart dysfunction in both animal and cell models.




"The results offer hope to a new type of therapy for Progeria; one based on the natural biology of healthy aging rather than blocking the faulty protein. This approach, in time, could also help fight normal age-related heart disease.

"Our research brings new hope in the fight against Progeria and suggests the genetics of supercentenarians could lead to new treatments for premature or accelerated cardiac aging, which might help us all live longer, healthier lives."

Looking Ahead: Toward New Anti-Aging Therapies

Professor Annibale Puca, Research Group Leader at IRCCS MultiMedica and Dean of the Faculty of Medicine at the University of Salerno, added: "This is the first study to indicate that a longevity-associated gene can counteract the cardiovascular damage caused by progeria.

"The results pave the way for new treatment strategies for this rare disease, which urgently requires innovative cardiovascular drugs capable of improving both long-term survival and patient quality of life. Looking ahead, the administration of the LAV-BPIFB4 gene through gene therapy could be replaced and/or complemented by new protein- or RNA-based delivery methods.

"We are currently conducting numerous studies to investigate the potential of LAV-BPIFB4 in counteracting the deterioration of the cardiovascular and immune systems in various pathological conditions, with the goal of translating these experimental findings into a new biologic drug."




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/11/251102205019.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



The bold idea that spacetime doesn't exist | ScienceDaily
The question of whether spacetime truly exists should not be particularly controversial or even conceptually difficult once we understand what is meant by "spacetime," "events," and "instants." Believing that spacetime is a real, physical entity is no more defensible than believing in the old idea of a celestial sphere. Both are human-centered frameworks that help us describe and organize what we observe, but neither actually represents the underlying nature of reality.


						
Even so, declaring that spacetime does not exist often provokes disagreement across fields such as modern physics, philosophy, and science communication, as well as in popular science fiction.

This raises a deeper question: what would it mean if everything that has ever occurred or ever will occur somehow "exists" right now as part of an interwoven fabric?

Events are not locations

It's easy to imagine past events -- like losing a tooth or receiving good news -- as existing somewhere. Fictional representations of time travel underscore this: time travelers alter events and disrupt the timeline, as if past and future events were locations one could visit with the right technology.

Philosophers often talk this way too. Eternalism says all events across all time exist. The growing block view suggests the past and present exist while the future will come to be. Presentism says only the present exists, while the past used to exist and the future will when it happens. And general relativity presents a four-dimensional continuum that bends and curves -- we tend to imagine that continuum of the events as really existing.

The confusion emerges out of the definition of the word "exist." With spacetime, it's applied uncritically to a mathematical description of happenings -- turning a model into an ontological theory on the nature of being.




A totality

In physics, spacetime is the continuous set of events that happen throughout space and time -- from here to the furthest galaxy, from the Big Bang to the far future. It is a four-dimensional map that records and measures where and when everything happens. In physics, an event is an instantaneous occurrence at a specific place and time.

An instant is the three-dimensional collection of spatially separated events that happen "at the same time" (with relativity's usual caveat that simultaneity depends on one's relative state of rest).

Spacetime is the totality of all events that ever happen.

It's also our most powerful way of cataloguing the world's happenings. That cataloguing is indispensable, but the words and concepts we use for it matter.

There are infinitely many points in the three dimensions of space, and at every instant as time passes a unique event occurs at each location.




Positionings throughout time

Physicists describe a car traveling straight at constant speed with a simple spacetime diagram: position on one axis, time on the other. Instants stack together to form a two-dimensional spacetime. The car's position is a point within each instant, and those points join to form a worldline -- the full record of the car's position throughout the time interval, whose slope is the car's speed.

Real motion is far more complex. The car rides along on a rotating Earth orbiting the sun, which orbits the Milky Way as it drifts through the local universe. Plotting the car's position at every instant ultimately requires four-dimensional spacetime.

Spacetime is the map of where and when events happen. A worldline is the record of every event that occurs throughout one's life. The key question is whether the map -- or all the events it draws together at once -- should be said to exist in the same way that cars, people and the places they go exist.

Objects exist

Consider what "exist" means. Objects, buildings, people, cities, planets, galaxies exist -- they are either places or occupy places, enduring there over intervals of time. They persist through changes and can be encountered repeatedly.

Treating occurrences as things that exist smuggles confusion into our language and concepts. When analyzing spacetime, do events, instants, worldlines or even spacetime as a whole exist in the same sense as places and people? Or is it more accurate to say that events happen in an existing world?

On that view, spacetime is the map that records those happenings, allowing us to describe the spatial and temporal relationships between them.

Spacetime does not exist

Events do not exist, they happen. Consequently, spacetime does not exist. Events happen everywhere throughout the course of existence, and the occurrence of an event is categorically different from the existence of anything -- whether object, place or concept.

First, there is no empirical evidence that any past, present or future event "exists" in the way that things in the world around us exist. Verifying the existence of an event as an ongoing object would require something like a time machine to go and observe it now. Even present events cannot be verified as ongoing things that exist.

In contrast, material objects exist. Time-travel paradoxes rest on the false premise that events exist as revisitable locations. Recognizing the categorical difference between occurrence and existence resolves these paradoxes.

Second, this recognition reframes the philosophy of time. Much debate over the past century has treated events as things that exist. Philosophers then focus on their tense properties: is an event past, present or future? Did this one occur earlier or later than that one?

These discussions rely on an assumption that events are existent things that bear these properties. From there, it's a short step to the conclusion that time is unreal or that the passage of time is an illusion, on the identification that the same event can be labelled differently from different standpoints. But the ontological distinction was lost at the start: events don't exist, they happen. Tense and order are features of how happenings relate within an existing world, not properties of existent objects.

Finally, consider relativity. It is a mathematical theory that describes a four-dimensional spacetime continuum, and not a theory about a four-dimensional thing that exists -- that, in the course of its own existence, bends and warps due to gravity.

Conceptual clarity

Physics can't actually describe spacetime itself as something that actually exists, nor can it account for any change it might experience as an existing thing.

Spacetime provides a powerful description of how events happen: how they are ordered relative to one another, how sequences of events are measured to unfold and how lengths are measured in different reference frames. If we stop saying that events -- and spacetime -- exist, we recover conceptual clarity without sacrificing a single prediction.

[image: The Conversation]
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Your ZIP Code could reveal your risk of dementia | ScienceDaily
Where you live could have a powerful influence on how your brain functions and your chances of developing dementia, according to new research from Wake Forest University School of Medicine.


						
The study, recently featured in Alzheimer's & Dementia: Behavior & Socioeconomics of Aging (a journal of the Alzheimer's Association), found that people residing in neighborhoods marked by greater social vulnerability, environmental inequities, and economic hardship showed measurable differences in both brain structure and activity.

"This study is consistent with other research showing that the state of the social environment in which people live can shape their brain health in profound ways," said Timothy Hughes, Ph.D., associate professor of gerontology and geriatric medicine at Wake Forest University School of Medicine and senior author.

How the Study Was Conducted

The researchers examined data from 679 adults participating in the Healthy Brain Study at the Wake Forest Alzheimer's Disease Research Center. Each volunteer received brain imaging and blood testing designed to detect early indicators of Alzheimer's disease and related forms of dementia.

Those biological results were then compared with three national tools that measure neighborhood conditions by zip code: the Area Deprivation Index, the Social Vulnerability Index, and the Environmental Justice Index. These indices assess factors such as income, housing quality, pollution exposure, and community resilience.

Clear Links Between Neighborhood Stress and Brain Changes

Participants living in areas with higher scores on these indices -- indicating more social and environmental disadvantages -- showed greater evidence of brain changes tied to dementia risk. These effects were most pronounced among Black participants, whose communities often face higher levels of environmental and socioeconomic strain.




The brain-related markers included a thinner cerebral cortex, white matter changes linked to vascular disease, and reduced or uneven blood flow. Such biological differences may contribute to memory problems and cognitive decline as people age.

Environment's Lasting Impact on the Brain

"This study is one of the first to connect a variety of place-based social factors with advanced biological markers of dementia," said Sudarshan Krishnamurthy, a sixth-year M.D.-Ph.D. candidate and the study's lead author. "It shows that the conditions and environment in which people live -- such as access to clean air, safe housing, nutritious food and economic opportunity -- may leave a lasting imprint on brain health.

The findings add to growing scientific evidence that where people live and the resources available to them are not just background influences but critical factors in understanding and addressing Alzheimer's disease and related disorders.

A Call for Broader Policy Action

Krishnamurthy noted that these results highlight the need for systemic change.

"If we truly want to improve brain health across all communities, we must look beyond individual choices and hone in on the broader systems and structures that shape health at the neighborhood level."

The study was supported by the National Institutes of Health (grants F30 AG085932 and P30 AG07294) and the American Heart Association (grant 24PRE1200264).
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        Rare desert berry could transform diabetes treatment
        An extract from a desert berry used in traditional Chinese medicine restored insulin function and stabilized metabolism in diabetic mice. The findings hint at a powerful natural alternative for holistic diabetes treatment.

      

      
        Mini llama proteins show promise for Alzheimer's treatment
        Miniature antibodies from camels and llamas can slip into the brain more easily than conventional drugs, offering a new way to treat disorders like Alzheimer's and schizophrenia. Researchers say these "nanobodies" could reshape the future of brain medicine.

      

      
        Scientists just found a hidden genetic flaw that slowly steals strength
        A newly identified disorder, MINA syndrome, results from a mutation in the NAMPT protein that deprives motor neurons of energy, leading to severe movement problems. The discovery not only deepens understanding of nerve cell metabolism but also points toward potential therapies.

      

      
        Sunflowers may be the future of "vegan meat"
        A collaboration between Brazilian and German researchers has led to a sunflower-based meat substitute that's high in protein and minerals. The new ingredient, made from refined sunflower flour, delivers excellent nutritional value and a mild flavor. Tests showed strong texture and healthy fat content, suggesting great potential for use in the growing plant-based food sector.

      

      
        Scientists find mind trick that unlocks lost memories
        Researchers found that embodying a digital, childlike version of one's own face helps unlock vivid childhood memories. This illusion strengthens the connection between bodily self-perception and autobiographical recall. The findings suggest that memory retrieval is not purely mental but deeply linked to how we perceive our own bodies. Such insights could lead to tools for recovering forgotten memories or treating memory loss.

      

      
        Killer whales perfect a ruthless trick to hunt great white sharks
        In the Gulf of California, a pod of orcas known as Moctezuma's pod has developed a chillingly precise technique for hunting young great white sharks -- flipping them upside down to paralyze and extract their nutrient-rich livers. The behavior, filmed and documented by marine biologists, reveals a level of intelligence and social learning that suggests cultural transmission of hunting tactics among orcas.

      

      
        Scientists teach bacteria the octopus's secret to camouflage
        Researchers at UC San Diego have figured out how to get bacteria to produce xanthommatin, the pigment that lets octopuses and squids camouflage. By linking the pigment's production to bacterial survival, they created a self-sustaining system that boosts yields dramatically. This biotechnological leap could revolutionize materials science, cosmetics, and sustainable chemistry.

      

      
        This tiny bat hunts like a lion, but better
        Fringe-lipped bats from Panama hunt like miniature lions, using a "hang-and-wait" strategy to capture large, energy-rich prey. High-tech biologging revealed they spend most of their time conserving energy and strike with remarkable accuracy. With success rates around 50%, they outperform even apex predators like lions and polar bears. Older bats become even more efficient, showing that experience sharpens their deadly precision.

      

      
        Astronomers capture a spooky "cosmic bat" in deep space
        Astronomers have captured a haunting image of a "cosmic bat" spreading its wings across deep space. This nebula, 10,000 light-years away, glows crimson as newborn stars ignite clouds of gas and dust.
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Rare desert berry could transform diabetes treatment | ScienceDaily
In what could mark a major step forward for diabetes care, scientists have found extraordinary health benefits in a little-known desert plant. The fruit of Nitraria roborowskii Kom, long used in traditional medicine, showed strong potential to fight insulin resistance and restore healthy metabolism in diabetic mice. The plant extract not only helped stabilize blood sugar but also corrected several related issues, including abnormal fat metabolism and oxidative stress. These results were linked to the activation of a key cellular signaling system that regulates how the body processes glucose and energy. The discovery points to the possibility of safer, naturally derived treatments for one of the world's most widespread chronic diseases.


						
The number of people living with diabetes is expected to climb to 750 million by 2045. While modern drugs can control symptoms, many come with side effects and do not address the underlying causes of metabolic imbalance. This has led scientists to revisit nature's medicine cabinet in search of new therapeutic options. Among these is Nitraria roborowskii Kom, a tough shrub that thrives in the harsh deserts of western China. Its bright red fruits, sometimes known as "desert cherries," have nourished and healed local communities for centuries. Only recently have researchers begun to uncover the biological mechanisms behind its traditional use, prompting systematic scientific investigations into its potential.

Breakthrough Study Confirms Potent Diabetes-Fighting Properties

A collaborative study between Qinghai University and the Northwest Institute of Plateau Biology, published in the Chinese Journal of Modern Applied Pharmacy, provided strong experimental evidence of the fruit's effects. Using well-controlled trials, scientists tested a concentrated form of the extract (NRK-C) on diabetic mice over seven weeks. The results were striking: the compound not only lowered blood sugar and improved insulin responsiveness but also addressed broader metabolic dysfunctions through a previously underexplored biological route.

How the Desert Berry Restores Metabolic Balance

The detailed analysis revealed the extract's impressive range of benefits. Over the course of seven weeks, NRK-C reduced fasting blood glucose levels by 30-40% in diabetic mice, with stronger results at higher doses. It also improved insulin sensitivity by roughly 50% compared with untreated animals. In addition to these improvements, the extract balanced cholesterol and lowered oxidative stress markers by as much as 60%, a rare feat for any single therapeutic compound.

Further investigation showed that NRK-C works by reactivating the PI3K/AKT signaling pathway -- a critical metabolic circuit that often breaks down in diabetes. This reactivation appears to "reboot" the body's ability to regulate glucose and fat metabolism. Microscopic examination supported these findings, revealing healthier liver and pancreatic tissue structures in treated mice compared with untreated ones. Taken together, these findings suggest the compound helps the body reset its metabolic function rather than just masking symptoms. Its naturally broad effects contrast sharply with the narrowly targeted mechanisms of many pharmaceutical drugs.




Expert Insight: A Holistic Approach to Diabetes Treatment

"These results are exciting because they suggest we might be able to treat diabetes more holistically," said Dr. Yue Huilan, a senior researcher on the project. "Instead of just lowering blood sugar like most medications, this plant extract appears to help the body regain its natural metabolic balance. The implications could extend beyond diabetes to other conditions involving insulin resistance." While the team emphasized that human trials are still needed, the findings represent an encouraging move toward more natural and comprehensive approaches to diabetes care.

This discovery opens up several promising research directions. Pharmaceutical developers may pursue standardized NRK-C extracts as supplements or adjunct therapies, while nutrition experts could explore adding the fruit to functional foods aimed at metabolic health. The results also lend modern scientific support to traditional medicinal knowledge, helping bridge ancient practice and contemporary medicine. Researchers are particularly eager to determine whether NRK-C could help prevent diabetes in high-risk individuals or reduce complications in those already affected.

More broadly, the findings underscore the value of preserving and studying traditional medicinal plants, many of which may hold untapped potential for addressing modern health challenges. Nature, it seems, still has many healing secrets waiting to be rediscovered.
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Mini llama proteins show promise for Alzheimer's treatment | ScienceDaily
Nanobodies, which are very small proteins found in camelid species such as camels, llamas, and alpacas, may provide a powerful new way to treat brain disorders like schizophrenia and Alzheimer's disease. A new study published on November 5 in the Cell Press journal Trends in Pharmacological Sciences explains how their small size allows them to reach and treat brain cells more effectively in mice, while causing fewer side effects. The researchers also outline what must be done before these treatments can be safely tested in humans.


						
"Camelid nanobodies open a new era of biologic therapies for brain disorders and revolutionize our thinking about therapeutics," says co-corresponding author Philippe Rondard of the Centre National de la Recherche Scientifique (CNRS) in Montpellier, France. "We believe they can form a new class of drugs between conventional antibodies and small molecules."

How Nanobodies Were Discovered

Nanobodies were first identified in the early 1990s by Belgian scientists investigating the immune systems of camelids. They found that, in addition to the standard antibodies composed of two heavy and two light chains, camelids also produce a simpler version made up of only heavy chains. The small, active fragment of these antibodies -- now known as nanobodies -- is about one-tenth the size of typical antibodies. These unique molecules have not been observed in any other mammals, although they do exist in some cartilaginous fish.

Antibody-based drugs are widely used to treat conditions like cancer and autoimmune diseases, but they have shown limited success in addressing disorders of the brain. Even the few antibody therapies that provide some benefit, such as certain Alzheimer's treatments, are often linked to unwanted side effects.

According to the researchers, nanobodies' compact structure gives them a distinct advantage. Their smaller size allows them to cross the blood-brain barrier and act on targets more efficiently, which could lead to improved outcomes with fewer adverse reactions. In previous studies, nanobodies have been shown to restore normal behavior in mouse models of schizophrenia and other neurological disorders.

How Nanobodies Work in the Brain

"These are highly soluble small proteins that can enter the brain passively," explains co-corresponding author Pierre-Andre Lafon, also of CNRS. "By contrast, small-molecule drugs that are designed to cross the blood-brain barrier are hydrophobic in nature, which limits their bioavailability, increases the risk of off-target binding, and is linked to side effects."




Beyond their unique biological properties, nanobodies are simpler to produce and purify than traditional antibodies. They can also be precisely engineered and fine-tuned to target specific molecules in the brain.

Before nanobody-based drugs can be tested in human clinical trials, several key steps must be completed. The research team notes that toxicology studies and long-term safety assessments are essential. They also need to understand the effects of chronic administration and determine how long nanobodies remain active in the brain (a crucial step for developing accurate dosing strategies).

"Regarding the nanobodies themselves, it is also necessary to evaluate their stability, confirm their proper folding, and ensure the absence of aggregation," says Rondard. "It will be necessary to obtain clinical-grade nanobodies and stable formulations that maintain activity during long-term storage and transport."

Moving Toward Clinical Applications

"Our lab has already started to study these different parameters for a few brain-penetrant nanobodies and has recently shown that conditions of treatment are compatible with chronic treatment," Lafon adds.

This research was supported by the Centre National de la Recherche Scientifique (CNRS), Institut National de la Sante et de la Recherche Medicale (INSERM), University of Montpellier, French National Research Agency (ANR-20-CE18-0011; ANR-22-CE18-0003; ANR-25-CE18-0434), Fondation pour la Recherche Medicale (FRM EQU202303016470 and FRM PMT202407019488), LabEX MAbImprove (ANR-10-LABX-5301), Proof-of-concept Region Occitanie, and the transfer of Technology Agency SaTT AxLR Occitanie.
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Scientists just found a hidden genetic flaw that slowly steals strength | ScienceDaily
A global team of researchers led by Shinghua Ding at the University of Missouri has discovered a new genetic disorder that interferes with muscle function and movement control.


						
The condition, known as Mutation in NAMPT Axonopathy (MINA) syndrome, harms motor neurons -- the nerve cells responsible for transmitting signals from the brain and spinal cord to the body's muscles. It stems from a rare mutation in the NAMPT protein, which plays a crucial role in helping cells produce and use energy. When this protein malfunctions, cells cannot generate the energy they need to survive and perform properly.

How Energy Failure Affects the Nervous System

As the energy deficit worsens, cells gradually weaken and die, leading to symptoms such as muscle weakness, poor coordination, and deformities in the feet. These symptoms typically progress over time, and in the most severe cases, individuals may eventually require a wheelchair.

"Although this mutation is found in every cell in the body, it seems to primarily affect motor neurons," Ding explained. "We believe nerve cells are especially vulnerable to this condition because they have long nerve fibers and need a lot of energy to send signals that control movement."

Building on Years of Foundational Research

The new finding expands on earlier research conducted by Ding and his team. In 2017, they published a pivotal study showing that NAMPT is vital for keeping neurons healthy. Their work revealed that losing NAMPT function in nerve cells can lead to paralysis and symptoms resembling amyotrophic lateral sclerosis (ALS), a well-known motor neuron disease.




This earlier study drew the attention of a medical geneticist in Europe who had encountered two patients with unexplained muscle weakness and coordination problems. Seeking answers, the doctor contacted Ding's lab to investigate the potential connection.

Confirming the Genetic Cause

By analyzing cells from the patients and creating a corresponding mouse model, Ding and his collaborators confirmed that both patients shared the same NAMPT mutation responsible for their symptoms. Interestingly, although the mice carrying the mutation did not display outward physical symptoms, their nerve cells showed the same internal cellular defects seen in the patients' cells.

"This shows why studying patient cells is so important," Ding said. "Animal models can point us in the right direction, but human cells reveal what's really happening in people."

Toward New Treatments and a Deeper Understanding

There is currently no cure for MINA syndrome, but researchers are already exploring methods to boost energy production in affected nerve cells.

The discovery represents a major advance in understanding rare genetic conditions and illustrates how problems in cellular energy production can lead to nerve damage. It also highlights how years of basic laboratory research can ultimately lead to breakthroughs that provide real hope for patients with rare and unexplained diseases.

The findings were published in Science Advances under the title "A sensory and motor neuropathy caused by a genetic variant of NAMPT."
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Sunflowers may be the future of "vegan meat" | ScienceDaily
Researchers at the Institute of Food Technology (ITAL) and the University of Campinas (UNICAMP) in Sao Paulo, Brazil, working with colleagues from the Fraunhofer IVV Institute in Germany, have developed a new type of food made from sunflower flour that can serve as a substitute for meat.


						
The process begins by extracting oil from sunflower seeds. To make the resulting flour safe and digestible for humans, the outer husks and certain phenolic compounds must first be removed. These elements normally give the flour a darker color and make it harder for the body to absorb nutrients effectively.

Creating and Testing the Sunflower-Based Burgers

Researchers prepared two variations of the meat substitute. One was made from flour derived from roasted sunflower grains, while the other used textured sunflower protein. Both formulations were enhanced with tomato powder, spices, and a blend of sunflower, olive, and linseed oils to improve flavor and nutritional value.

The team shaped the mixtures into small burger patties and baked them. They then conducted sensory and physicochemical tests to evaluate the products' texture, flavor, and composition. Results revealed that the version made from textured sunflower protein had better consistency and higher levels of protein, along with healthy fats such as monounsaturated fatty acids. It also contained impressive mineral levels, providing 49% of the recommended daily intake of iron, 68% of zinc, 95% of magnesium, and 89% of manganese.

Sustainable, Non-GMO Protein Potential

The study, supported by FAPESP, focused on sunflower meal because sunflower oil is already widely used in Europe, and sunflower cultivation is steadily increasing in Brazil. Another advantage is that the plant is not genetically modified, making it an appealing ingredient for consumers seeking non-GMO options.




Sunflower flour also offers a valuable source of plant-based protein, aligning with the growing global demand for sustainable and environmentally friendly food choices.

Mild Flavor and Strong Nutritional Profile

Maria Teresa Bertoldo Pacheco, a researcher at ITAL's Center for Food Science and Quality and lead author of the paper published in Food Research International, explained that removing the husks and phenolic compounds gives the flour a neutral flavor and aroma. "It should also be noted that, after removing the husks and phenolic compounds, the flour has a very neutral taste and aroma, especially compared to the various vegetable proteins on the market," she said.

Pacheco also highlighted the favorable balance of essential amino acids in the flour, which adds to its nutritional value. From a technological standpoint, she noted that creating a fibrous structure through processes like extrusion is key to achieving a product with a more authentic, meat-like appearance and texture.

Pacheco emphasized that the research contributes valuable insights for maximizing the use of sunflower cultivars while encouraging appreciation for their nutritional benefits. She also praised the collaboration with German researchers, noting that the partnership fostered technical exchanges, knowledge sharing, and opportunities for students and scientists to work together.
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Scientists find mind trick that unlocks lost memories | ScienceDaily
A new study suggests that briefly changing the way people see their own bodies can make it easier to recall autobiographical memories, including some from early childhood.


						
Published in Scientific Reports, part of the Nature journal group, the research is the first to show that adults can access early memories more effectively after temporarily viewing themselves with a childlike version of their own face.

How the "Enfacement Illusion" Reconnects Mind and Body

Neuroscientists at Anglia Ruskin University (ARU) in Cambridge led the study, which involved 50 adult volunteers. The experiment used what is known as an "enfacement illusion," a technique that helps people feel as though another face they see on a screen is actually their own reflection.

Each participant watched a live video of their own face that was digitally modified with an image filter to resemble how they might have looked as a child. As participants moved their heads, the on-screen image mirrored their movements, creating the sensation that the childlike face was truly theirs. A control group experienced the same setup but viewed their unaltered adult faces.

After completing the illusion, participants were asked to take part in an autobiographical memory interview designed to prompt recollections from both their early life and the previous year.

A Clear Boost in Childhood Memory Recall

Researchers measured how much detail participants included when describing their episodic autobiographical memories. These are the kinds of memories that allow a person to mentally relive past experiences and "travel back in time" within their own mind.




The findings revealed that people who saw the younger version of themselves remembered significantly more detailed events from childhood than those who saw their regular adult face. The results provide the first evidence that subtle changes in bodily self-perception can influence how deeply we access distant memories.

Unlocking the Brain-Body Connection in Memory

According to the researchers, this discovery sheds new light on how our perception of the body interacts with memory. It could eventually lead to new methods for accessing forgotten or hard-to-reach memories, including those from the period known as "childhood amnesia," which typically covers the first few years of life.

Lead author Dr. Utkarsh Gupta, who conducted the study during his PhD at Anglia Ruskin University and now serves as a Cognitive Neuroscience Research Fellow at the University of North Dakota, explained: "All the events that we remember are not just experiences of the external world, but are also experiences of our body, which is always present.

"We discovered that temporary changes to the bodily self, specifically, embodying a childlike version of one's own face, can significantly enhance access to childhood memories. This might be because the brain encodes bodily information as part of the details of an event. Reintroducing similar bodily cues may help us retrieve those memories, even decades later."

Reimagining the Self to Revisit the Past

Senior author Professor Jane Aspell, head of the Self & Body Lab at Anglia Ruskin University, added: "When our childhood memories were formed, we had a different body. So we wondered: if we could help people experience aspects of that body again, could we help them recall their memories from that time?




"Our findings suggest that the bodily self and autobiographical memory are linked, as temporary changes to bodily experience can facilitate access to remote autobiographical memories.

"These results are really exciting and suggest that further, more sophisticated body illusions could be used to unlock memories from different stages of our lives -- perhaps even from early infancy. In the future it may even be possible to adapt the illusion to create interventions that might aid memory recall in people with memory impairments."
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Killer whales perfect a ruthless trick to hunt great white sharks | ScienceDaily
A group of orcas in the Gulf of California has been filmed using remarkable skill to hunt young great white sharks, flipping them onto their backs to reach the nutrient-packed liver. The group, known as Moctezuma's pod, may be exploiting shifts in ocean temperatures that have changed shark nursery zones. These warmer waters could be pushing inexperienced juveniles into new regions where the orcas can more easily ambush them. Scientists say the behavior hints that orcas may target white sharks more frequently than once thought, though more data will be needed to confirm that pattern.


						
"I believe that orcas that eat elasmobranchs -- sharks and rays -- could eat a great white shark, if they wanted to, anywhere they went looking for one," said marine biologist Erick Higuera Rivas, project director at Conexiones Terramar and Pelagic Life and lead author of the article in Frontiers in Marine Science. "This behavior is a testament to orcas' advanced intelligence, strategic thinking, and sophisticated social learning, as the hunting techniques are passed down through generations within their pods."

Predators become prey 

Researchers documented two separate hunting events in which three white sharks were killed while they were conducting regular orca monitoring. Each encounter was carefully recorded, and the individual orcas were identified by markings on their dorsal fins.

In the first incident, observed in August 2020, five orcas pursued a juvenile white shark, driving it to the surface and working together to flip it over. They then dragged it below and resurfaced with the shark's liver. Moments later, they repeated the same coordinated attack on another juvenile. Two years later, in August 2022, scientists witnessed a similar sequence: five orcas pushed a young white shark onto its back, causing it to bleed from the gills. Its exposed liver confirmed what was happening as the orcas fed on it.

When turned upside down, a shark enters a temporary paralysis known as tonic immobility, which occurs when its awareness of its environment is disrupted.

"This temporary state renders the shark defenseless, allowing the orcas to extract its nutrient-rich liver and likely consume other organs as well, before abandoning the rest of the carcass," explained Higuera.




The injuries observed suggest that orcas may have developed a refined technique to trigger this immobilized state while reducing the risk of being bitten. This approach appears most effective on smaller or younger sharks that have less strength or experience escaping predators.

"This is the first time we are seeing orcas repeatedly target juvenile white sharks," said Dr. Salvador Jorgensen of California State University, an author of the article. "Adult white sharks react quickly to hunting orcas, completely evacuating their seasonal gathering areas and not returning for months. But these juvenile white sharks may be naive to orcas. We just don't know yet whether white shark anti-predator flight responses are instinctual or need to be learned."

After analyzing footage, the researchers confirmed the attackers were Moctezuma's pod, a group already known for hunting rays as well as whale and bull sharks. Their previous experience may have helped them refine strategies to take on great white sharks.

Changing ranges, changing diets? 

Alterations in the Pacific's white shark population patterns could be giving Moctezuma's pod new hunting opportunities. Climate cycles such as El Nino appear to have shifted white shark nursery zones, bringing more juveniles into the Gulf of California where they cross paths with these orcas. If that trend continues, young sharks could become a seasonal food source for the pod.

For now, these are limited observations. The researchers plan to conduct a more comprehensive study of this orca group's diet to learn whether white sharks are a regular part of their menu or if the orcas simply take advantage of juveniles when they appear. Such fieldwork will be difficult to carry out, since orca hunts are rare and expensive to monitor.

"So far we have only observed this pod feeding on elasmobranchs," said Dr. Francesca Pancaldi of the Instituto Politecnico Nacional Centro Interdisciplinario de Ciencias Marinas, co-author. "There could be more. Generating information about the extraordinary feeding behavior of killer whales in this region will lead us to understand where their main critical habitats are, so we can create protected areas and apply management plans to mitigate human impact."
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Scientists teach bacteria the octopus's secret to camouflage | ScienceDaily
Scientists at the University of California, San Diego have come closer to understanding one of nature's most fascinating abilities: the art of disguise.


						
Octopuses, squids, cuttlefish, and their cephalopod relatives are masters of camouflage, able to instantly shift their skin color to blend into their surroundings. This extraordinary transformation is driven by a natural pigment called xanthommatin, which plays a key role in their color-changing skin.

For years, researchers and even defense organizations have been captivated by xanthommatin's light-responsive qualities. Yet replicating and studying this pigment in the lab has been extremely challenging -- until now.

In a new breakthrough from UC San Diego's Scripps Institution of Oceanography, scientists successfully created a method to produce large quantities of xanthommatin. This marks a major step forward in decoding how animals achieve their remarkable camouflage.

Bacteria Turned Into Natural Pigment Factories

Using a biologically inspired approach, the research team was able to generate the pigment inside bacteria, achieving production levels up to 1,000 times greater than previous methods. This innovation could pave the way for sustainable new uses in materials and cosmetics, including applications in photoelectronics, thermal coatings, dyes, and UV-protective products.

"We've developed a new technique that has sped up our capabilities to make a material, in this case xanthommatin, in a bacterium for the first time," said Bradley Moore, senior author of the study and a marine chemist with appointments at Scripps Oceanography and the UC San Diego Skaggs School of Pharmacy and Pharmaceutical Sciences. "This natural pigment is what gives an octopus or a squid its ability to camouflage -- a fantastic superpower -- and our achievement to advance production of this material is just the tip of the iceberg."

Published today (Nov. 3) in Nature Biotechnology, the study received support from the National Institutes of Health, the Office of Naval Research, the Swiss National Science Foundation, and the Novo Nordisk Foundation.




According to the researchers, this achievement not only deepens our understanding of the biological and chemical foundations of animal coloration, but also highlights a powerful new biotechnology. The same technique could be used to create other valuable compounds, helping industries transition away from petroleum-based products toward more sustainable, nature-inspired materials.

A Promising Pigment

Beyond cephalopods, xanthommatin is also found in insects within the arthropod group, contributing to the brilliant orange and yellow hues of monarch butterfly wings and the bright reds seen in dragonfly bodies and fly eyes.

Despite xanthommatin's fantastic color properties, it is poorly understood due to a persistent supply challenge. Harvesting the pigment from animals isn't scalable or efficient, and traditional lab methods are labor intensive, reliant on chemical synthesis that is low yielding.

Researchers in the Moore Lab at Scripps Oceanography sought to change that, working with colleagues across UC San Diego and at the Novo Nordisk Foundation Center for Biosustainability in Denmark to design a solution, a sort of growth feedback loop they call "growth coupled biosynthesis."

The way in which they bioengineered the octopus pigment, a chemical, in a bacterium represents a novel departure from typical biotechnological approaches. Their approach intimately connected the production of the pigment with the survival of the bacterium that made it.




"We needed a whole new approach to address this problem," said Leah Bushin, lead author of the study, now a faculty member at Stanford University and formerly a postdoctoral researcher in the Moore Lab at Scripps Oceanography, where her work was conducted. "Essentially, we came up with a way to trick the bacteria into making more of the material that we needed."

Typically, when researchers try to get a microbe to produce a foreign compound, it creates a major metabolic burden. Without significant genetic manipulation, the microbe resists diverting its essential resources to produce something unfamiliar.

By linking the cell's survival to the production of their target compound, the team was able to trick the microbe into creating xanthommatin. To do this, they started with a genetically engineered "sick" cell, one that could only survive if it produced both the desired pigment, along with a second chemical called formic acid. For every molecule of pigment generated, the cell also produced one molecule of formic acid. The formic acid, in turn, provides fuel for the cell's growth, creating a self-sustaining loop that drives pigment production.

"We made it such that activity through this pathway, of making the compound of interest, is absolutely essential for life. If the organism doesn't make xanthommatin, it won't grow," said Bushin.

To push the bacteria to make even more pigment, the researchers turned to robotics and automation. They used robotic systems to guide the microbes through two rounds of high-throughput adaptive laboratory evolution, a process designed to help the cells gradually improve their performance. This advanced method was developed by the lab of study co-author Adam Feist, a professor in the Shu Chien-Gene Lay Department of Bioengineering at the UC San Diego Jacobs School of Engineering and a senior scientist at the Novo Nordisk Foundation Center for Biosustainability.

The researchers also used specialized bioinformatics software from the Feist Lab to pinpoint genetic changes that increased the microbes' productivity. These key mutations allowed the engineered bacteria to produce the pigment efficiently using only a single nutrient source.

"This project gives a glimpse into a future where biology enables the sustainable production of valuable compounds and materials through advanced automation, data integration and computationally driven design," said Feist. "Here, we show how we can accelerate innovation in biomanufacturing by bringing together engineers, biologists and chemists using some of the most advanced strain-engineering techniques to develop and optimize a novel product in a relatively short time."

Traditional approaches yield around five milligrams of pigment per liter "if you're lucky," said Bushin, while the new method yields between one to three grams per liter.

Getting from the planning stages to the actual experimentation in the lab took several years of dedicated work, but once the plan was put into motion, the results were almost immediate.

"It was one of my best days in the lab," Bushin recalled of the first successful experiment. "I'd set up the experiment and left it overnight. When I came in the next morning and realized it worked and it was producing a lot of pigment, I was thrilled. Moments like that are why I do science."

Next Steps

Moore anticipates that this new biotech methodology, which is fully nature-inspired and non-invasive, will transform the way in which biochemicals are produced.

"We've really disrupted the way that people think about how you engineer a cell," he said. "Our innovative technological approach sparked a huge leap in production capability. This new method solves a supply challenge and could now make this biomaterial much more broadly available."

While some applications for this material are far-out, the authors noted active interest from the U.S. Department of Defense and cosmetics companies. According to the researchers, collaborators are interested in exploring the material's natural camouflage capabilities, while skincare companies are interested in using it in natural sunscreens. Other industries see potential uses ranging from color-changing household paints to environmental sensors.

"As we look to the future, humans will want to rethink how we make materials to support our synthetic lifestyle of 8 billion people on Earth," said Moore. "Thanks to federal funding, we've unlocked a promising new pathway for designing nature-inspired materials that are better for people and the planet."

Additional study authors are Tobias Alter, Maria Alvan-Vargas, Daniel Volke, Oscar Puiggene and Pablo Nikel from the Novo Nordisk Foundation Center for Biosustainability; Elina Olson from UC San Diego's Shu Chien-Gene Lay Department of Bioengineering; Lara Durr and Mariah Avila from Scripps Institution of Oceanography at UC San Diego; and Taehwan Kim and Leila Deravi from Northeastern University.
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This tiny bat hunts like a lion, but better | ScienceDaily
Researchers from Aarhus University and the Smithsonian Tropical Research Institute (STRI) have found that small bats can rival lions in hunting efficiency, and sometimes even surpass them.


						
To observe how fringe-lipped bats (Trachops cirrhosus), tiny meat-eaters native to Panama's forests, hunt in their natural environment, scientists fitted 20 individuals with miniature "backpacks." These biologging devices tracked their every move and captured the sounds around them, offering a detailed view of their nocturnal behavior.

The recordings revealed a surprising finding: these bats target large prey such as frogs, birds, and small mammals. Using a patient "hang-and-wait" technique and an exceptionally acute sense of hearing, they can detect the slightest sound made by their prey, locate it swiftly, and strike with great precision.

According to the study, published in Current Biology, a single bat can consume nearly its own body weight (30 grams) in one meal, placing it among the most energy-efficient predators known.

A puzzling exception in nature

The researchers sought to solve a long-standing biological puzzle.

In most animals, size determines how they hunt. Big predators like lions and polar bears can afford to pursue large, energy-rich prey because their slower metabolism and greater energy stores let them endure repeated failed hunts. Small predators, in contrast, burn energy quickly and must eat often, so they typically focus on smaller, plentiful prey that are easier to catch.




Yet a handful of bat species break this rule. Nine known types of bats are true carnivores, meeting more than half of their energy needs by eating vertebrates such as frogs, birds, or even small mammals. This raises an important question: how can such small creatures with limited energy reserves survive by hunting large and rare prey, a tactic that usually requires tremendous effort and frequent failure?

To explore this mystery, the team studied the fringe-lipped bat as their model species.

These bats are known to feed on small tungara frogs, so researchers expected the recordings to show many quick captures of these tiny amphibians.

Hunting more like lions than bats

What they found instead overturned expectations. The fringe-lipped bats behaved more like big cats than other bats.

They remained motionless for long periods, waiting to ambush unsuspecting prey. When they struck, their attacks were swift and precise. After a successful hunt, they often rested for much of the night, just as lions and leopards do after a big meal.




Movement and sound data showed that the bats used a combination of hearing, sight, and echolocation. Their ability to detect low-frequency sounds helps them eavesdrop on the mating calls of frogs. This sensory mix lets them locate and capture large prey with remarkable accuracy.

Big hunters in small bodies

"It was incredible to discover that these bats hunt like big predators trapped in tiny bodies," says lead author Leonie Baier, a Marie Sklodowska-Curie postdoctoral fellow at Aarhus University and research fellow at STRI. "Instead of spending the night constantly on the wing, they wait patiently, strike with high precision, and sometimes end up catching enormous, energy-rich prey. The discovery that an animal this small can do this really turned our assumptions upside down."

During the study, the bats spent about 89 percent of their time resting to conserve energy. When they did take flight, their attacks were brief -- most lasted under three minutes, and the average hunting flight just eight seconds.

Their success rate was extraordinary: they succeeded in roughly 50 percent of their hunts, far exceeding the success rates of large mammals such as lions (about 14 percent) or polar bears (as low as two percent).

Meals that test their limits

The prey these bats caught were larger than scientists anticipated, averaging about seven percent of the bat's own body weight. That's like a 70-kilogram person eating a five-kilogram meal.

Some even captured prey nearly their own size, including the sizable Rosenberg's gladiator tree frog, which can weigh up to 20 grams. The researchers could estimate prey size by measuring how long the bats spent chewing on it -- the longest meal recorded lasted 84 minutes.

Experience sharpens skill

Older bats proved especially adept at handling bigger prey, suggesting that hunting skill improves with practice. These bats are already known for their long memory of specific frog calls and their ability to learn new techniques by watching others.

"We wanted to understand what these bats are actually doing out there in the dark -- so we listened in, much like the bats themselves listen to their prey," says Laura Stidsholt, assistant professor at Aarhus University and senior author of the study. "With the data from our biologging tags, which combine high-resolution sound recordings with movement data, we were able to reconstruct entire hunting sequences in the wild. In this way, we experienced the forest through the bats' ears -- revealing a hidden world of patience, precision and survival in the dark."
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Astronomers capture a spooky "cosmic bat" in deep space | ScienceDaily
Right in time for Halloween, astronomers have spotted what looks like a flying bat soaring above the European Southern Observatory's (ESO's) Paranal site in Chile. Using its wide field of view, the VLT Survey Telescope (VST) captured a vast cloud of cosmic gas and dust whose ghostly shape mirrors a bat's silhouette.


						
Located about 10,000 light-years away, this so-called "cosmic bat" appears to be gliding between the southern constellations of Circinus and Norma. The nebula spans an area of the sky roughly four times larger than a full Moon and seems to be chasing a glowing patch of light above it, as if in pursuit of cosmic prey.

This haunting cloud is a stellar nursery -- a massive region of gas and dust where new stars are forming. The young stars within release energy that excites nearby hydrogen atoms, producing the brilliant red glow seen in the image. Dark, threadlike filaments form the bat's "skeleton." These dense, cooler clumps of gas contain tiny dust particles that block the starlight from behind, creating dramatic shadowy features.

Mapping the Bat's Celestial Wings

Among the various clouds cataloged in this region of the southern sky, the brightest are RCW 94 and RCW 95. RCW 94 shapes the bat's right wing, while RCW 95 makes up its body. The rest of the structure remains unnamed, adding a sense of mystery to this eerie formation.

The remarkable image was taken by the VST, which is owned and operated by the Italian National Institute for Astrophysics (INAF) and located at ESO's Paranal Observatory in Chile's Atacama Desert. Equipped with OmegaCAM, a 268-megapixel camera, the telescope is perfectly suited for imaging large celestial regions and revealing breathtaking structures like this one.

A Multicolor View of a Cosmic Phantom

To create this vivid portrait, astronomers combined observations through multiple filters that isolate different wavelengths of light. Most of the glowing red detail was recorded in visible light through the VST Photometric Ha Survey of the Southern Galactic Plane and Bulge (VPHAS+). Additional infrared data, captured with ESO's Visible and Infrared Survey Telescope for Astronomy (VISTA) as part of the VISTA Variables in the Via Lactea (VVV) survey, reveal hidden details in the nebula's densest regions. Both surveys are publicly available, inviting anyone to explore this hauntingly beautiful corner of the cosmos.

Dare to look closer, and let curiosity guide you through the dark wonders of the universe. Happy Halloween!
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