
        
            
                
            
        

    
    
      
        [image: masthead]
      

      Thursday, October 30, 2025

      

      
        
          	
            Latest Science News
          
          	50
        

        
          	
            All Top News
          
          	50
        

        
          	
            Health News
          
          	38
        

        
          	
            Technology News
          
          	22
        

        
          	
            Environment News
          
          	30
        

        
          	
            Society News
          
          	6
        

        
          	
            Strange &amp; Offbeat News
          
          	14
        

      

    

  
    
      
        
          	
          	
            Sections
          
          	
            All Top News
          
        

      

      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.


      
        Your pumpkin might be hiding a toxic secret
        Researchers in Japan have revealed how some gourds draw pollutants into their fruits. The secret lies in a protein that carries contaminants through the plant sap. By manipulating this protein's structure, scientists hope to breed crops that resist contamination or serve as natural soil purifiers. This finding bridges food safety and environmental cleanup.

      

      
        It sounds creepy, but these scientific breakthroughs could save lives
        From mini-brains to spider-inspired gloves and wolf apple coatings, scientists are turning eerie-sounding experiments into real innovations that could revolutionize health and sustainability. Lab-grown brain organoids may replace animal testing, spider-silk gloves could create instant wound dressings, wolf apple starch keeps veggies fresh, and researchers even found microplastics lurking in human retinas--offering both wonder and a warning about the modern world.

      

      
        Scientists turn common semiconductor into a superconductor
        Researchers have made germanium superconducting for the first time, a feat that could transform computing and quantum technologies. Using molecular beam epitaxy to embed gallium atoms precisely, the team stabilized the crystal structure to carry current without resistance. The discovery paves the way for scalable, energy-efficient quantum devices and cryogenic electronics.

      

      
        Electricity reprograms immune cells to speed up recovery
        By electrically stimulating macrophages, scientists at Trinity College Dublin have found a way to calm inflammation and promote faster healing. The process turns these immune cells into tissue-repairing helpers, enhancing regeneration and blood vessel growth. Safe, effective, and based on human cells, this discovery could revolutionize treatments for inflammation and injury recovery.

      

      
        Scientists discover a way simulate the Universe on a laptop
        Scientists have developed a groundbreaking tool called Effort.jl that lets them simulate the structure of the universe using just a laptop. The team created a system that dramatically speeds up how researchers study cosmic data, turning what once took days of supercomputer time into just a few hours. This new approach helps scientists explore massive datasets, test models, and fine-tune their understanding of how galaxies form and evolve.

      

      
        Scientists discover a stunning new golden-tongued lizard in China
        A new species of mountain lizard, Diploderma bifluviale, has been discovered in the upper Dadu River Valley of China. Its distinct traits and isolated habitat highlight the hidden biodiversity of the Hengduan Mountains.

      

      
        "Immortal" flatworm rewrites the science of healing
        Flatworms can rebuild themselves from just a small fragment, and now scientists know why. Their stem cells ignore nearby instructions and respond to long-distance signals from other tissues. This discovery turns old stem cell theories upside down and could lead to new ways to repair or regrow human tissue. It also reveals a hidden complexity in one of nature's simplest creatures.

      

      
        Scientists reverse Alzheimer's in mice with groundbreaking nanotech
        Researchers used supramolecular nanoparticles to repair the brain's vascular system and reverse Alzheimer's in mice. Instead of carrying drugs, the nanoparticles themselves triggered natural clearance of amyloid-b proteins. This restored blood-brain barrier function and reversed memory loss. The results point to a revolutionary new path for treating neurodegenerative diseases.

      

      
        Humans evolved faster than any other ape
        UCL scientists found that human skulls evolved much faster than those of other apes, reflecting the powerful forces driving our brain growth and facial flattening. By comparing 3D models of ape skulls, they showed that humans changed about twice as much as expected. The findings suggest that both cognitive and social factors, not just intelligence, influenced our evolutionary path.

      

      
        Webb reveals the Universe's first galaxies were a chaotic mess
        JWST observations show that early galaxies were chaotic, gas-filled systems rather than stable disks. Researchers from Cambridge studied over 250 galaxies and found most were turbulent, still forming stars and merging rapidly. These findings challenge earlier views of early galactic order and bridge the gap between the universe's early chaos and the calmer "cosmic noon" era of peak star formation.

      

      
        Gum disease may quietly damage the brain, scientists warn
        People with gum disease may have higher levels of brain white matter damage, a new study finds. Researchers observed that participants with gum disease had significantly more white matter hyperintensities, even after accounting for other risk factors. The findings hint that chronic oral inflammation could subtly impact the brain, especially in older adults. More research is needed, but keeping gums healthy might protect the mind too.

      

      
        Hidden clues in ghostly particles could explain why we exist
        In a rare global collaboration, scientists from Japan and the United States joined forces to explore one of the universe's deepest mysteries -- why anything exists at all. By combining years of data from two massive neutrino experiments, researchers took a big step toward understanding how these invisible "ghost particles" might have tipped the cosmic balance in favor of matter over antimatter.

      

      
        Twin black hole collisions put Einstein's general relativity to its most extreme test
        Two recently observed black hole mergers, occurring just weeks apart in late 2024, have opened an extraordinary new window into the universe's most extreme events. These collisions not only revealed exotic spins and possible second-generation black holes but also provided unprecedented tests of Einstein's general relativity. The precision of these detections allowed scientists to confirm theoretical predictions with unmatched accuracy, while also probing the possible existence of ultralight boson...

      

      
        New quantum network could finally reveal dark matter
        Tohoku University researchers have found a way to make quantum sensors more sensitive by connecting superconducting qubits in optimized network patterns. These networks amplify faint signals possibly left by dark matter. The approach outperformed traditional methods even under realistic noise. Beyond physics, it could revolutionize radar, MRI, and navigation technologies.

      

      
        Earth has hit its first climate tipping point, scientists warn
        Global scientists warn that humanity is on the verge of crossing irreversible climate thresholds, with coral reefs already at their tipping point and polar ice sheets possibly beyond recovery. The Global Tipping Points Report 2025 reveals how rising temperatures could trigger a cascade of system collapses, from the Amazon rainforest turning to savanna to the potential shutdown of the Atlantic Ocean circulation.

      

      
        Scientists just found a way to grow diamonds without heat or pressure
        A University of Tokyo team has turned organic molecules into nanodiamonds using electron beams, overturning decades of assumptions about beam damage. Their discovery could transform materials science and deepen understanding of cosmic diamond formation.

      

      
        Omega-3 benefits may vanish quickly after you stop
        Finnish scientists found that eicosapentaenoic acid (EPA) from fish oil impacts each person's metabolism uniquely. Participants showed strong but short-lived increases in EPA levels, with significant differences in lipid profiles. The results reveal how metabolism shapes individual responses to omega-3 supplements and underscore the need for personalized heart health strategies.

      

      
        Your IQ may determine how well you hear in a crowd
        New research reveals that intelligence plays a key role in how well people process speech in noisy environments. The study compared neurotypical and neurodivergent individuals and found that cognitive ability predicted performance across all groups. This challenges the idea that listening struggles are solely due to hearing loss, emphasizing the brain's role in decoding complex soundscapes.

      

      
        Physicists capture trillion degree heat from the Big Bang's primordial plasma
        Rice University researchers have captured the temperature profile of quark-gluon plasma, the ultra-hot state of matter from the dawn of the universe. By analyzing rare electron-positron emissions from atomic collisions, they determined precise temperatures at different phases of the plasma's evolution. The results not only confirm theoretical predictions but also refine the "QCD phase diagram," which maps matter's behavior under extreme conditions.

      

      
        Online brain training reverses 10 years of aging in memory and learning
        A new McGill-led study reveals that digital brain exercises can rejuvenate aging brain systems responsible for learning and memory. Older adults using BrainHQ for 10 weeks showed restored cholinergic function -- effectively turning back the brain's clock by a decade. Scans confirmed measurable biochemical changes, offering a hopeful new approach for dementia prevention.

      

      
        Scientists find hidden antibiotic 100x stronger against deadly superbugs
        A team of scientists discovered a hidden antibiotic 100 times stronger than existing drugs against deadly superbugs like MRSA. The molecule had been overlooked for decades in a familiar bacterium. It shows no signs of resistance so far, offering hope in the fight against drug-resistant infections and paving the way for new approaches to antibiotic discovery.

      

      
        Scientists just found out how corals rebuild themselves on the reef
        Researchers at QUT uncovered how corals reattach to reefs through a three-phase process involving tissue transformation, anchoring, and skeleton formation. Differences among species reveal why some corals grow and attach faster than others. Intriguingly, corals even digest their own tissue to heal and prepare for attachment. This insight could make coral restoration projects more precise and successful.

      

      
        Antarctic robot 'Lassie' uncovers thousands of icefish nests beneath Antarctic ice
        Beneath the ice of Antarctica's Weddell Sea, scientists discovered a vast, organized city of fish nests revealed after the colossal A68 iceberg broke away. Using robotic explorers, they found over a thousand circular nests forming geometric patterns, each guarded by yellowfin noties. The expedition, initially aimed at studying the ice shelf and locating Shackleton's Endurance, instead unveiled a thriving, structured ecosystem in one of the harshest places on Earth.

      

      
        Why women live longer than men, explained by evolution
        An international team of researchers led by scientists from the Max Planck Institute for Evolutionary Anthropology in Leipzig, working with 15 collaborators around the world, has conducted the most comprehensive study yet of lifespan differences between the sexes in mammals and birds. Their findings shed new light on one of biology's enduring mysteries: why males and females age differently.

      

      
        A revolutionary DNA search engine is speeding up genetic discovery
        ETH Zurich scientists have created "MetaGraph," a revolutionary DNA search engine that functions like Google for genetic data. By compressing global genomic datasets by a factor of 300, it allows researchers to search trillions of DNA and RNA sequences in seconds instead of downloading massive data files. The tool could transform biomedical research and pandemic response.

      

      
        James Webb spots a cosmic moon factory 625 light-years away
        NASA's James Webb Space Telescope has captured the first detailed look at a carbon-rich disk surrounding the exoplanet CT Cha b, located about 625 light-years from Earth. The observations reveal a possible "moon factory," where dust and gas could be coalescing into new moons. The planet orbits a young star only 2 million years old, and the disk's composition offers rare insight into how moons and planets form in the early stages of a solar system's life.

      

      
        Surprising study finds processed fats may not harm heart health
        A new study offers reassurance about the safety of certain processed fats found in everyday foods. Interesterified fats made from palm or plant oils didn't raise cholesterol or cause metabolic harm in healthy adults. The research challenges the idea that all processed fats are dangerous and shows that food technology can replace trans fats safely.

      

      
        Scientists just solved the mystery of perfect spaghetti
        Scientists found that gluten is key to spaghetti's strength, acting like a microscopic safety net that prevents disintegration. Advanced imaging revealed how gluten-free pasta collapses more easily unless cooked perfectly. Salt, too, plays a structural role beyond flavor. The findings could help improve gluten-free products for better cooking performance and texture.

      

      
        Bananas could be ruining your smoothie's health benefits
        Researchers at UC Davis discovered that adding a banana to your smoothie may drastically reduce the absorption of flavanols -- powerful compounds linked to heart and brain health. The culprit is polyphenol oxidase (PPO), an enzyme abundant in bananas that interferes with flavanol availability. In experiments, banana-based smoothies cut flavanol absorption by 84% compared to berry-based ones.

      

      
        Before plants or animals, fungi conquered Earth's surface
        Fungi's evolutionary roots stretch far deeper than once believed -- up to 1.4 billion years ago, long before plants or animals appeared. Using advanced molecular dating and gene transfer analysis, researchers reconstructed fungi's ancient lineage, revealing they were crucial in shaping Earth's first soils and ecosystems.

      

      
        Scientists discover COVID mRNA vaccines boost cancer survival
        Researchers found that COVID-19 mRNA vaccines significantly increased survival in lung and skin cancer patients undergoing immunotherapy. The vaccine appears to prime the immune system in a powerful, nonspecific way, enhancing cancer treatment outcomes. If confirmed, the discovery could lead to a universal cancer vaccine and transform oncology care.

      

      
        Breakthrough optical processor lets AI compute at the speed of light
        Researchers at Tsinghua University developed the Optical Feature Extraction Engine (OFE2), an optical engine that processes data at 12.5 GHz using light rather than electricity. Its integrated diffraction and data preparation modules enable unprecedented speed and efficiency for AI tasks. Demonstrations in imaging and trading showed improved accuracy, lower latency, and reduced power demand. This innovation pushes optical computing toward real-world, high-performance AI.

      

      
        This easy daily habit cuts heart risk by two thirds
        New research reveals that walking in longer, uninterrupted bouts of 10-15 minutes significantly lowers cardiovascular disease risk--by up to two-thirds compared to shorter strolls. Scientists from the University of Sydney and Universidad Europea found that even people who walk less than 8,000 steps daily can see major heart health benefits simply by changing how they walk. Those who took their steps in one or two continuous sessions had lower rates of heart attacks, strokes, and death.

      

      
        Earth's "boring billion" set the stage for complex life
        Scientists have traced the origins of complex life to the breakup of the supercontinent Nuna 1.5 billion years ago. This tectonic shift reduced volcanic carbon emissions, expanded shallow seas, and boosted oxygen availability. Far from a stagnant era, Earth's "Boring Billion" was a time of crucial transformation that made the planet more habitable. The study links deep-Earth movements directly to the rise of eukaryotic life.

      

      
        Scientists turn "junk DNA" into a powerful weapon against cancer
        King's College London researchers discovered that parts of our DNA once thought to be "junk" can actually help destroy cancer cells. In some blood cancers, damaged genes trigger chaos in these DNA segments, leaving cancer cells vulnerable. When scientists used existing drugs to block the cells' repair systems, the cells collapsed. This finding could open the door to new treatments for hard-to-treat cancers.

      

      
        Scientists discover a surprising way to quiet the anxious mind
        Generalized anxiety disorder affects millions, often trapping sufferers in cycles of fear and isolation that conventional medications barely relieve. At UCSF, neuroscientist Jennifer Mitchell is testing a pharmaceutical form of LSD called MM120, which has shown striking results in reducing symptoms by promoting neuroplasticity and easing rigid thought patterns. In clinical trials, a single dose significantly outperformed standard treatments, offering hope to those who have found little relief els...

      

      
        Ancient tides may have sparked humanity's first urban civilization
        New research shows that the rise of Sumer was deeply tied to the tidal and sedimentary dynamics of ancient Mesopotamia. Early communities harnessed predictable tides for irrigation, but when deltas cut off the Gulf's tides, they faced crisis and reinvented their society. This interplay of environment and culture shaped Sumer's myths, politics, and innovations, marking the dawn of civilization.

      

      
        Hidden 5-mile wide asteroid crater beneath the Atlantic revealed in stunning 3D
        A massive crater hidden beneath the Atlantic seafloor has been confirmed as the result of an asteroid strike from 66 million years ago. The new 3D seismic data reveals astonishing details about the violent minutes following impact--towering tsunamis, liquefied rock, and shifting seabeds. Researchers call it a once-in-a-lifetime look at how oceanic impacts unfold.

      

      
        Melting ice is hiding a massive climate secret beneath Antarctica
        The Southern Ocean absorbs nearly half of all ocean-stored human CO2, but its future role is uncertain. Despite models predicting a decline, researchers found that freshening surface waters are currently keeping deep CO2 trapped below. This stratification effect may be only temporary, as intensifying winds bring deep, carbon-rich water closer to the surface. If mixing increases, the Southern Ocean could begin releasing more CO2 than it absorbs.

      

      
        Cavities and gum disease could nearly double stroke risk
        People with both cavities and gum disease were found to have an 86% higher stroke risk than those with healthy mouths. The study followed thousands of adults for two decades, linking poor oral health with major cardiovascular events. Regular dental checkups dramatically reduced these risks, hinting that simple oral care could play a vital role in stroke prevention.

      

      
        Scientists say gluten isn't the problem after all
        Groundbreaking research published in The Lancet suggests that most people who believe they're sensitive to gluten are actually reacting to other factors like FODMAPs or brain-gut dynamics. The study challenges the idea that gluten itself is the culprit behind symptoms in non-coeliac gluten sensitivity. Experts call for better diagnostic tools, more personalized treatment, and an end to unnecessary gluten avoidance.

      

      
        Scientists just found a surprising twist in Earth's extinction story
        Extinction rates are not spiraling upward as many believe, according to a large-scale study analyzing 500 years of data. Researchers found that species losses peaked about a century ago and have decreased since, with different drivers shaping past and present threats. Whereas invasive species once caused most island extinctions, habitat destruction now looms largest on continents.

      

      
        AI restores James Webb telescope's crystal-clear vision
        Two Sydney PhD students have pulled off a remarkable space science feat from Earth--using AI-driven software to correct image blurring in NASA's James Webb Space Telescope. Their innovation, called AMIGO, fixed distortions in the telescope's infrared camera, restoring its ultra-sharp vision without the need for a space mission.

      

      
        Scientists finally spot hidden waves powering the Sun's corona
        Researchers have directly observed torsional Alfven waves twisting through the Sun's corona -- magnetic waves first predicted over 80 years ago. Captured using the Daniel K. Inouye Solar Telescope, these motions could explain why the corona is millions of degrees hotter than the Sun's surface. The finding helps validate decades of solar physics theories and opens new paths to studying solar energy transfer.

      

      
        The math says life shouldn't exist, but somehow it does
        Life's origin story just became even more mysterious. Using mathematics and information theory, Robert G. Endres of Imperial College London found that the spontaneous emergence of life from nonliving matter may be far more difficult than scientists once thought.

      

      
        Life expectancy gains have slowed sharply, study finds
        Researchers found that life expectancy growth in wealthy nations has dramatically slowed since 1939. Once driven by major reductions in child mortality, longevity gains are now limited by slower progress in older-age survival. The study suggests no generation since 1939 will live to 100 on average, reshaping how societies must plan for aging and pensions.

      

      
        Weight-loss drugs like Ozempic may also curb drug and alcohol addiction
        GLP-1 drugs, originally developed for diabetes and obesity, may also curb addictive behaviors by acting on reward circuits in the brain. Early trials show reductions in alcohol intake, opioid seeking, and nicotine use. Though more research is needed, scientists believe these drugs could open a powerful new front in addiction therapy.

      

      
        Scientists just uncovered what's really happening beneath this mysterious volcano
        Researchers traced tremor signals deep inside Tanzania's Oldoinyo Lengai volcano, pinpointing their 3D locations for the first time. The study revealed linked tremors at different depths, offering a rare glimpse into magma and gas movement. Because this volcano's magma is unusually cool and fluid, the results defy expectations and could transform how scientists forecast eruptions.

      

      
        Hippos once roamed frozen Germany with mammoths
        New research shows that hippos lived in central Europe tens of thousands of years longer than previously thought. Ancient DNA and radiocarbon dating confirm they survived in Germany's Upper Rhine Graben during a milder Ice Age phase. Closely related to modern African hippos, they shared the landscape with cold-adapted giants like mammoths. The finding rewrites Ice Age history and suggests regional climates were far more diverse.

      

      
        Scientists turn flower fragrance into a mosquito killer
        A team of researchers has developed a floral-scented fungus that tricks mosquitoes into approaching and dying. The fungus emits longifolene, a natural scent that irresistibly draws them in. It's harmless to humans, inexpensive to produce, and remains potent for months. This innovative biological control could be crucial as mosquitoes spread with climate change.
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Your pumpkin might be hiding a toxic secret | ScienceDaily
Pumpkins, squash, zucchini, and other members of the gourd family have a surprising trait: they can take up pollutants from the soil and store them in their edible parts. Researchers at Kobe University have uncovered the biological reason behind this phenomenon, opening the door to growing vegetables that are safer to eat and potentially using plants to clean contaminated land.


						
The Mystery of Polluted Gourds

Plants in the gourd family, including pumpkins, melons, cucumbers, and zucchini, are known for accumulating high levels of pollutants in their fruit. Kobe University agricultural scientist INUI Hideyuki explains, "The pollutants don't easily break down and thus pose a health risk to people who eat the fruit. Interestingly, other plants don't do this and so I became interested in why this happens in this group specifically."

Earlier research from Inui and his team revealed that gourds contain a type of protein that binds to pollutants, allowing them to move through the plant's tissues. In a recent study, the scientists found that the shape of these proteins and how strongly they attach to pollutants determine how much contamination ends up in the aboveground parts of the plant.

"However, these proteins exist in many other plants, and even among the gourds, there are varieties that are more prone to accumulating pollutants than others. We then noticed that in the highly accumulating varieties, there are higher concentrations of the protein in the sap," says Inui. This led the team to investigate how these proteins are secreted into the plant's sap.

A Tiny Molecular Tag Makes the Difference

In their new paper published in Plant Physiology and Biochemistry, the Kobe University group reports that protein variants from high-accumulating plants are released into the sap, while other versions remain inside the cells. They found that a small variation in the protein's amino acid sequence serves as a "tag," instructing the cell on whether to keep the protein or send it out.




To test this, the researchers introduced the high-accumulation protein into unrelated tobacco plants. The modified tobacco plants also exported the protein into their sap, confirming the mechanism. "Only secreted proteins can migrate inside the plant and be transported to the aboveground parts. Therefore, this seems to be the distinguishing factor between low-pollution and high-pollution plant varieties," Inui explains.

Understanding how pollutants accumulate in food crops could lead to safer agriculture. "By controlling the behavior of contaminant-transporting proteins, through genetic modification of their pollutant-binding ability or its excretion into the plant sap, we believe it will be possible to cultivate safe crops that do not accumulate harmful chemicals in their edible parts," says Inui.

Using Plants to Clean Contaminated Land

Inui's vision extends beyond food safety. "I started this research because I was looking for plants that can detect and digest pollutants effectively. Therefore, I also envision that we could use the knowledge gained through this work for creating plants that are more effective in absorbing soil pollutants. This could turn into a technology for cleaning contaminated soils," he says.

This work was supported by the Japan Society for the Promotion of Science (grant 23241028) and the Murao Educational Foundation.
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It sounds creepy, but these scientific breakthroughs could save lives | ScienceDaily
Brains, spiders, (were)wolves and slimy eyeballs might sound like props from a horror movie, but these eerie topics come straight from serious scientific research. Studies published in ACS journals are exploring innovative ways to improve human health, from growing brain tissue without animal testing to creating on-demand wound care and developing edible coatings that keep vegetables fresh. Even the human eye is under investigation as scientists uncover how microplastics might affect our vision.


						
Growing Mini-Brains in the Lab

In a study described in ACS Sensors, scientists successfully cultivated a small, three-dimensional "mini-brain" in a dish. Over the course of two years, cultured human nerve cells multiplied and organized themselves into a functioning organoid capable of generating electrical activity. This breakthrough allows researchers to explore how brain cells interact and communicate without using animals in experiments. Future advances could make these organoids valuable tools for studying brain function -- or, as the researchers jokingly note, a possible "lab-grown lunch option for zombies."

Spider-Inspired Glove Spins Wound Dressings

In ACS Applied Materials & Interfaces, scientists took inspiration from spiders to create a unique glove fitted with spinneret-like devices that release ultra-thin polymer fibers. The invention allows medical workers to spin wound dressings directly onto injuries in real time. Such a system could be especially useful in hospitals, sports arenas, or battlefield environments. And in case anyone is wondering, these experiments did not involve any radioactive spider bites.

Wolf Apple Coating Keeps Produce Fresher

Researchers reporting in ACS Food Science & Technology found that starch extracted from the wolf apple -- a fruit native to Brazil and a favorite of the maned wolf -- can be transformed into a natural, edible coating that helps preserve food. When applied to baby carrots, the coating kept them bright and fresh for up to 15 days at room temperature. The material offers a safe, cost-effective way to extend the shelf life of produce, whether or not there's a full moon.

Microplastics Found in Human Retinas

In ACS Environmental Science & Technology Letters, scientists examined 12 post-mortem human retinas (no eye of newt required) and discovered microplastic particles in every sample. The plastics varied in type and concentration, revealing how pervasive they have become -- even in such delicate tissue. The researchers say these findings lay important groundwork for future investigations into how microplastics might influence vision and overall eye health.
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Scientists turn common semiconductor into a superconductor | ScienceDaily
For decades, researchers have tried to create semiconductor materials that can also act as superconductors -- materials capable of carrying electric current without resistance. Semiconductors, which form the foundation of modern computer chips and solar cells, could operate far faster and more efficiently if they also possessed superconducting abilities. Yet turning materials like silicon and germanium into superconductors has remained a major challenge, largely because it requires maintaining a delicate atomic arrangement that allows electrons to move freely.


						
A global team of scientists has now achieved what once seemed out of reach. In a new study published in Nature Nanotechnology, they report creating a form of germanium that exhibits superconductivity. This means it can conduct electricity with zero resistance, allowing electric currents to circulate endlessly without losing energy. Such behavior could dramatically boost the performance of electronic and quantum devices while reducing power consumption.

"Establishing superconductivity in germanium, which is already widely used in computer chips and fiber optics, can potentially revolutionize scores of consumer products and industrial technologies," explains Javad Shabani, a physicist at New York University and director of its Center of Quantum Information Physics and Quantum Institute.

Peter Jacobson, a physicist at the University of Queensland, adds that the findings could accelerate progress in building practical quantum systems. "These materials could underpin future quantum circuits, sensors, and low-power cryogenic electronics, all of which need clean interfaces between superconducting and semiconducting regions," he says. "Germanium is already a workhorse material for advanced semiconductor technologies, so by showing it can also become superconducting under controlled growth conditions there's now potential for scalable, foundry-ready quantum devices."

How Semiconductors Become Superconductors

Germanium and silicon, both group IV elements with diamond-like crystal structures, occupy a unique position between metals and insulators. Their versatility and durability make them central to modern manufacturing. To induce superconductivity in such elements, scientists must carefully alter their atomic structure to increase the number of electrons available for conduction. These electrons then pair up and move through the material without resistance -- a process that is notoriously difficult to fine-tune on the atomic scale.

In the new study, researchers developed germanium films heavily infused with gallium, a softer element commonly used in electronics. This technique, known as "doping," has long been used to modify a semiconductor's electrical behavior. Normally, high levels of gallium destabilize the crystal, preventing superconductivity.




The team overcame this limitation using advanced X-ray methods to guide a refined process that encourages gallium atoms to take the place of germanium atoms in the crystal lattice. Although this substitution slightly distorts the crystal, it preserves its overall stability and allows it to carry current with zero resistance at 3.5 Kelvin (about -453 degrees Fahrenheit), confirming that it had become superconducting.

Precision Tools Unlock Atomic Control

"Rather than ion implantation, molecular beam epitaxy was used to precisely incorporate gallium atoms into the germanium's crystal lattice," says Julian Steele, a physicist at the University of Queensland and a co-author of the study. "Using epitaxy -- growing thin crystal layers -- means we can finally achieve the structural precision needed to understand and control how superconductivity emerges in these materials."

As Shabani notes, "This works because group IV elements don't naturally superconduct under normal conditions, but modifying their crystal structure enables the formation of electron pairings that allow superconductivity."

The study also involved researchers from ETH Zurich and the Ohio State University and received partial support from the US Air Force's Office of Scientific Research (FA9550-21-1-0338). This international effort marks a key step toward integrating superconducting behavior into the very materials that drive today's electronics, potentially reshaping the landscape of computing and quantum technology.
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Electricity reprograms immune cells to speed up recovery | ScienceDaily
Researchers at Trinity College Dublin have found that applying electrical currents to "macrophages," a crucial type of immune cell, can reprogram them to reduce inflammation and promote faster healing in cases of disease or injury.


						
This discovery points to a promising new treatment strategy, and the research team is continuing to study the mechanisms behind this effect.

What Macrophages Do

Macrophages are white blood cells that play a central role in defending the body. They move throughout tissues searching for harmful microbes and viruses, clearing away damaged or dead cells, and activating other parts of the immune system when needed.

However, when macrophages overreact, they can trigger excessive inflammation that damages tissues instead of repairing them. This runaway inflammation is a hallmark of many diseases, making macrophage regulation a key target for improving recovery and reducing chronic conditions.

Testing Electricity's Effect on Immune Cells

In the new study, published in Cell Reports Physical Science, the Trinity researchers worked with macrophages taken from healthy blood donors through the Irish Blood Transfusion Board at St James's Hospital. The team placed the cells in a specialized bioreactor that allowed them to apply controlled electrical stimulation and observe the biological effects.




The results were striking. Electrical stimulation shifted the macrophages toward an anti-inflammatory state that promotes tissue repair. The scientists observed lower activity in inflammatory signaling markers, increased expression of genes responsible for forming new blood vessels (essential for tissue growth), and enhanced recruitment of stem cells to wounds (another vital component of the healing process).

Turning Down Inflammation, Turning Up Repair

"We have known for a very long time that the immune system is vital for repairing damage in our body and that macrophages play a central role in fighting infection and guiding tissue repair," said Dr. Sinead O'Rourke, Research Fellow in Trinity's School of Biochemistry and Immunology and first author of the study.

"As a result, many scientists are exploring ways to 'reprogram' macrophages to encourage faster, more effective healing in disease and to limit the unwanted side-effects that come with overly aggressive inflammation. And while there is growing evidence that electrical stimulation may help control how different cells behave during wound healing, very little was known about how it affects human macrophages prior to this work."

A Promising Path for Future Therapies

"We are really excited by the findings. Not only does this study show for the first time that electrical stimulation can shift human macrophages to suppress inflammation, we have also demonstrated increased ability of macrophages to repair tissue, supporting electrical stimulation as an exciting new therapy to boost the body's own repair processes in a huge range of different injury and disease situations."

The research team, led by Professors Aisling Dunne (School of Biochemistry and Immunology) and Michael Monaghan (School of Engineering), emphasized the potential of this approach. Because the study used human blood cells, the findings are directly relevant to clinical applications. Electrical stimulation is also relatively safe and easy to implement compared to many therapeutic methods, making it an attractive candidate for a variety of medical uses.




Next Steps and Expanding Potential

Professor Monaghan added: "Among the future steps are to explore more advanced regimes of electrical stimulation to generate more precise and prolonged effects on inflammatory cells and to explore new materials and modalities of delivering electric fields. This concept has yielded compelling effects in vitro and has huge potential in a wide range of inflammatory diseases."

The research marks an important step toward developing electricity-based therapies that could one day help the body repair itself more effectively and safely.
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Scientists discover a way simulate the Universe on a laptop | ScienceDaily
As astronomers gather more data than ever before, studying the cosmos has become an increasingly complex task. A new innovation is changing that reality. Researchers have now developed a way to analyze enormous cosmic data sets using only a laptop and a few hours of processing time.


						
Leading this effort is Dr. Marco Bonici, a postdoctoral researcher at the Waterloo Centre for Astrophysics at the University of Waterloo. Bonici and an international team created Effort.jl, short for EFfective Field theORy surrogate. This tool uses advanced numerical techniques and smart data-preprocessing methods to deliver exceptional computational performance while maintaining the accuracy required in cosmology. The team designed it as a powerful emulator for the Effective Field Theory of Large-Scale Structure (EFTofLSS), allowing researchers to process vast datasets more efficiently than ever before.

Turning Frustration Into Innovation

The idea for Effort.jl emerged from Bonici's experience running time-consuming computer models. Each time he adjusted even a single parameter, it could take days of extra computation to see the results. That challenge inspired him to build a faster, more flexible solution that could handle such adjustments in hours rather than days.

"Using Effort.jl, we can run through complex data sets on models like EFTofLSS, which have previously needed a lot of time and computer power," Bonici explained. "With projects like DESI and Euclid expanding our knowledge of the universe and creating even larger astronomical datasets to explore, Effort.jl allows researchers to analyze data faster, inexpensively and multiple times while making small changes based on nuances in the data."

Smarter Simulations for a Faster Universe

Effort.jl belongs to a class of tools known as emulators. These are trained computational shortcuts that replicate the behavior of large, resource-intensive simulations but run dramatically faster. By using emulators, scientists can explore many possible cosmic scenarios in a fraction of the time and apply advanced techniques such as gradient-based sampling to study intricate physical models with greater efficiency.




"We were able to validate the predictions coming out of Effort.jl by aligning them with those coming out of EFTofLSS," Bonici said. "The margin of error was small and showed us that the calculations coming out of Effort.jl are strong. Effort.jl can also handle observational quirks like distortions in data and can be customized very easily to the needs of the researcher."

Human Expertise Still Matters

Despite its impressive capabilities, Effort.jl is not a substitute for scientific understanding. Cosmologists still play a vital role in setting parameters, interpreting results, and applying physical insight to ensure meaningful conclusions. The combination of expert knowledge and computational power is what makes the system so effective.

Looking ahead, Effort.jl is expected to take on even larger cosmological datasets and work alongside other analytical tools. Researchers also see potential for its methods in areas beyond astrophysics, including weather and climate modeling.

The paper, "Effort.jl: a fast and differentiable emulator for the Effective Field Theory of the Large Scale Structure of the Universe," was published in the Journal of Cosmology and Astroparticle Physics.
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Scientists discover a stunning new golden-tongued lizard in China | ScienceDaily
Researchers in China have identified a previously unknown species of mountain lizard living in the upper Dadu River Valley, deep within the Hengduan Mountains of Sichuan Province.


						
Years of Field Surveys Lead to a Surprise

Starting in 2018, the research team carried out extensive field surveys in the upper reaches of the Dadu River. During their expeditions, they came across a population of lizards that displayed unusual traits not seen in other known Diploderma species from the area. Detailed genetic testing and morphological comparisons confirmed their suspicions: this was a species that had never been documented before.

The scientists named it Diploderma bifluviale, a nod to its discovery site near the meeting point of two rivers, Chuosijia and Jiaomuzu.

With this finding, Diploderma bifluviale becomes the 47th recognized species of Diploderma in China. Members of this genus are found throughout East Asia and the northern Indochinese Peninsula, where they occupy a wide variety of mountain habitats.

A Unique Lizard With Distinctive Traits

Measuring about 6-7 centimeters in body length, D. bifluviale stands out with its distinctive coloring and a wheat-colored tongue -- features that set it apart from closely related species. It thrives in semi-arid shrublands and rocky, sun-exposed valleys at elevations between 2,100 and 2,500 meters. The environment it inhabits is characterized by small-leaved shrubs and scattered stones, creating the perfect camouflage for this elusive reptile.

"This discovery highlights the understudied biodiversity of the upper Dadu River," the researchers wrote in their report, published in the open-access journal ZooKeys. Their finding underscores how even in well-surveyed regions of China, nature continues to reveal new surprises.
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"Immortal" flatworm rewrites the science of healing | ScienceDaily
In most animals, stem cells rely on nearby cells to tell them what to do. However, new research from the Stowers Institute for Medical Research shows that flatworm, or planarian, stem cells behave differently. Instead of listening to their immediate neighbors, they take their instructions from cells located farther away in the body. This surprising behavior may explain how flatworms can regrow missing parts so effectively and could reveal new ways to repair or replace human tissues in the future.


						
The findings, published in Cell Reports on October 15, 2025, come from a study led by Postdoctoral Research Associate Frederick "Biff" Mann, Ph.D., in the laboratory of Stowers President and Chief Scientific Officer Alejandro Sanchez Alvarado, Ph.D. The work challenges a long-held biological principle: that most stem cells live in a fixed "niche," a physical location where neighboring cells dictate when to divide and what to become.

"For instance, human blood-forming stem cells reside in niches within bone marrow where they divide to self-renew and make new blood cells," said Mann.

Flatworms Rewrite the Rules of Regeneration

The researchers discovered that flatworms' extraordinary ability to rebuild lost parts -- whether an amputated head or an entire body from a fragment -- is tied to stem cells that operate more freely than those in most other animals.

"Understanding how stem cells are regulated in living organisms is one of the great challenges in the fields of stem cell biology and regenerative medicine," said Sanchez Alvarado. "This finding challenges our concept of a stem cell 'niche' and may significantly advance our understanding of how to control stem cells' abilities to restore damaged tissues."

Adult planarian stem cells can transform into any type of cell, unlike most animals' stem cells, which are carefully restricted to forming only a few cell types. That tight control helps prevent uncontrolled growth -- a process that can lead to cancer.




"Our hope is to uncover the basic rules that guide stem cells to become specific tissues as opposed to going rogue, as most tumors in humans begin when stem cells stop following these rules," said Sanchez Alvarado.

"The role of a traditional niche may be more in line with a micromanager -- instructing cells, 'You can be a stem cell, but only one particular type'," explained Mann. "However, we've now shown having a normal niche may not be essential for stem cells to work. Some stem cells, like those in the planarian flatworm, have figured out a way to be independent and can turn into any type of cell without needing a nearby niche."

Discovering a New Cell Type: The Hecatonoblast

Using an advanced technique called spatial transcriptomics, the team examined which genes were active in individual cells and their surroundings. This revealed unexpected neighboring cells, including one never described before -- a large cell with many fingerlike projections extending from its surface. The researchers named these cells "hecatonoblasts," after Hecatoncheires, a many-armed giant from Greek mythology.

"Because they were located so close to stem cells, we were surprised to find that hecatonoblasts were not controlling their fate nor function, which is counterintuitive to a typical stem cell-niche connection," said Mann.

Instead of nearby cells taking charge, the strongest instructions for the stem cells came from intestinal cells -- the next most common type found in the dataset. These distant cells appeared to influence the planarian stem cells' position and function during regeneration, even from afar.




"I tend to think about this as local versus global communication networks," said co-corresponding author Blair Benham-Pyle, Ph.D., an Assistant Professor at the Baylor College of Medicine in Houston, Texas, and former Stowers Postdoctoral Research Associate. "While interactions between stem cells and their neighboring cells influence how a stem cell reacts immediately, distant interactions may control how that same stem cell responds to big changes in an organism."

Rethinking the Nature of a Stem Cell Niche

The research revealed that planarian stem cells operate without a fixed, contact-based niche. "We found that there isn't a specific cell type or factor right next to stem cells that is controlling their identity," said Benham-Pyle. The team believes this unique independence may explain why planarians can regenerate so completely when most animals cannot.

"The big discovery is a property of the whole planarian permitting both subtle local interactions and global signaling events that allow stem cells to achieve these remarkable feats of regeneration," said Benham-Pyle.

"The most surprising finding is that, at least in planarians, the environment in which the stem cells reside is not fixed. Instead, it's dynamic -- where stem cells reside is essentially made up by 'friends' that the stem cells and their progeny make along the way to differentiation," said Sanchez Alvarado. "The more we understand how nearby cells and overall signals in the body work together to boost the ability and power of our stem cells, the better we'll be at creating ways to improve the body's natural healing. This knowledge could help develop new treatments and regenerative therapies for humans in the future."

Additional authors include Carolyn Brewster, Ph.D., Dung Vuu, Riley Galton, Ph.D., Enya Dewars, Mol Mir, Carlos Guerrero-Hernandez, Jason Morrison, Mary KcKinney, Ph.D., Lucinda Maddera, Kate Hall, Seth Malloy, Shiyuan Chen, Brian Slaughter, Ph.D., Sean McKinney, Ph.D., Stephanie Nowotarski, Ph.D., and Anoja Perera.

This work was funded by the National Institute for General Medical Sciences of the National Institutes of Health (NIH) (award: R37GM057260) and by institutional support from the Stowers Institute for Medical Research. The content is solely the responsibility of the authors and does not necessarily represent the official views of the NIH.
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Scientists reverse Alzheimer's in mice with groundbreaking nanotech | ScienceDaily
A team co-led by the Institute for Bioengineering of Catalonia (IBEC) and West China Hospital Sichuan University (WCHSU), in collaboration with partners in the UK, reports a nanotechnology approach that reverses Alzheimer's disease in mouse models. Rather than using nanoparticles as passive carriers, the researchers designed bioactive nanoparticles that function as "supramolecular drugs." The treatment focuses on restoring the blood-brain barrier (BBB), the vascular checkpoint that maintains the brain's internal environment. By repairing this interface, the animals showed a reversal of Alzheimer's pathology.


						
The brain consumes about 20% of the body's energy in adults and as much as 60% in children. That energy arrives through an exceptionally dense vascular network in which each neuron is supplied by its own capillary. With roughly one billion capillaries, the brain relies on healthy vasculature to sustain function and resist disease. These observations reinforce how vascular health connects to conditions such as dementia and Alzheimer's, where damage to the vascular system is closely associated.

Blood-brain barrier function and removal of waste proteins

The BBB is a cellular and physiological shield that separates brain tissue from circulating blood, helping block pathogens and toxins. The researchers showed that by acting on a specific mechanism, harmful "waste proteins" produced in the brain can cross this barrier and be cleared into the bloodstream. In Alzheimer's disease, amyloid-b (Ab) is the primary waste protein, and its buildup disrupts neuronal function.

The team worked with mouse models engineered to overproduce Ab and to develop marked cognitive decline that mirrors Alzheimer's features. The animals received three doses of the supramolecular drugs, followed by regular monitoring. "Only 1h after the injection we observed a reduction of 50-60% in Ab amount inside the brain" explains Junyang Chen, first co-author of the study, researcher at the West China Hospital of Sichuan University and PhD student at the University College London (UCL).

Therapeutic outcomes were the most notable. Across several behavioral and memory tests conducted over months, animals were assessed at different disease stages. In one example, a 12-month-old mouse (equivalent to a 60-year-old human) was treated with the nanoparticles and evaluated 6 months later. By 18 months of age (comparable to a 90-year-old human), its behavior matched that of a healthy mouse.

Restoring vasculature to restart brain self-clearing

"The long-term effect comes from restoring the brain's vasculature. We think it works like a cascade: when toxic species such as amyloid-beta (Ab) accumulate, disease progresses. But once the vasculature is able to function again, it starts clearing Ab and other harmful molecules, allowing the whole system to recover its balance. What's remarkable is that our nanoparticles act as a drug and seem to activate a feedback mechanism that brings this clearance pathway back to normal levels," said Giuseppe Battaglia, ICREA Research Professor at IBEC, Principal Investigator of the Molecular Bionics Group and leader of the study.




In Alzheimer's, a key breakdown occurs in the brain's natural clearance process for toxic species such as Ab. Under normal conditions, the protein LRP1 serves as a molecular gatekeeper. It recognizes Ab, binds it via ligands, and helps shuttle it across the BBB into the bloodstream for removal. The system is delicate. If LRP1 binds too much Ab too tightly, transport becomes congested and LRP1 itself is degraded within BBB cells, reducing the number of available carriers. If binding is too weak, the transport signal is insufficient. Either scenario leads to Ab accumulation in the brain.

The supramolecular drugs act as a reset switch. By imitating LRP1 ligands, they bind Ab, traverse the BBB, and trigger the removal of toxic species. As this process resumes, the vasculature regains its natural waste-clearing role and returns toward normal function.

Precision-engineered nanoparticles and receptor control

In this work, nanoparticles operate as therapeutic agents in their own right. Built through a bottom-up molecular engineering strategy, they combine tightly controlled size with a defined number of surface ligands to create a multivalent platform with highly specific interactions at cellular receptors. By engaging receptor trafficking at the cell membrane, they provide a new way to modulate receptor activity. This precision supports efficient Ab clearance and helps rebalance the vascular system that safeguards brain health.

This therapeutic concept points toward future clinical strategies that address the vascular contribution to Alzheimer's disease and aim to improve patient outcomes. "Our study demonstrated remarkable efficacy in achieving rapid Ab clearance, restoring healthy function in the blood-brain barrier and leading to a striking reversal of Alzheimer's pathology," concludes Lorena Ruiz Perez, researcher at the Molecular Bionics group from the Institute for Bioengineering of Catalonia (IBEC) and Serra Hunter Assistant Professor at the University of Barcelona (UB).

The project brought together the Institute for Bioengineering of Catalunya (IBEC), West China Hospital of Sichuan University, West China Xiamen Hospital of Sichuan University, University College London, the Xiamen Key Laboratory of Psychoradiology and Neuromodulation, University of Barcelona,Chinese Academy of Medical Sciences and the Catalan Institution for Research and Advanced Studies (ICREA).
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Humans evolved faster than any other ape | ScienceDaily
Humans evolved large brains and flat faces at a surprisingly rapid pace compared to other apes, likely reflecting the evolutionary advantages of these traits, finds a new analysis of ape skulls by UCL researchers.


						
Humans developed large brains and flatter faces at an unexpectedly swift pace compared to other apes, according to a new analysis of ape skulls by researchers at UCL. The findings suggest that these features may have offered evolutionary benefits that favored rapid change.

The study, published in Proceedings of the Royal Society B, explored how skull diversity evolved among humans and related apes over millions of years. The team discovered that the human skull changed much more quickly than that of any other closely related species.

Lead author Dr. Aida Gomez-Robles (UCL Anthropology) explained: "Of all the ape species, humans have evolved the fastest. This likely speaks to how crucial skull adaptations associated with having a big brain and small faces are for humans that they evolved at such a fast rate. These adaptations can be related to the cognitive advantages of having a big brain, but there could be social factors influencing our evolution as well."

3D Scans Reveal Evolutionary Differences Among Apes

To investigate, the researchers created detailed three-dimensional digital models of skulls* from a range of modern primates. These included seven hominid species, or "great apes,"** such as humans, gorillas and chimpanzees, and nine hylobatid species, or "lesser apes,"*** such as gibbons.

Hominids and hylobatids diverged from a common ancestor around 20 million years ago. Since that split, hominids have developed far greater anatomical variety, while hylobatids have remained remarkably uniform. As a result, gibbons' skulls look strikingly similar across species, whereas the skulls of great apes, particularly humans, show much more diversity. Even within the hominid group, human skulls evolved at a distinctly faster rate than those of other species.




To quantify these differences, the team divided each skull into four main regions: the upper face, the lower face, the front of the head, and the back of the head. They then used computer analysis to compare the 3D scans, measuring how much each section varied between species. This approach provided one of the most detailed comparative studies ever conducted on skull structure among closely related apes.

Most great apes have large, forward-projecting faces and relatively small brains. Humans, by contrast, possess rounder heads and much flatter faces. Gibbons share some facial similarities with humans, such as a relatively flat face and round skull, but their brains are far smaller.

Humans Changed Faster Than Expected

The researchers treated the slow, limited evolutionary change in hylobatids as a kind of control to measure variation among great apes. When they compared the groups, they found that the human skull had changed roughly twice as much as expected under normal evolutionary rates, implying that extra forces were accelerating human evolution.

However, they cautioned against attributing this speed solely to intelligence. While a larger, more complex brain likely played an important role, social pressures may also have contributed.

Dr. Gomez-Robles added: "After humans, gorillas have the second fastest evolutionary rate of their skulls, but their brains are relatively small compared to other great apes. In their case, it's likely that the changes were driven by social selection where larger cranial crests on the top of their skulls are associated with higher social status. It's possible that some similar, uniquely human social selection may have occurred in humans as well."

Notes




* These are virtual representation of actual skulls, obtained from CT-scans of the skulls.

**Great apes are humans and species of gorilla, orangutans, chimpanzees and bonobos.

***Lesser apes are gibbons, which consist of around 20 different species.
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Webb reveals the Universe's first galaxies were a chaotic mess | ScienceDaily
Astronomers using the James Webb Space Telescope (JWST) have obtained the clearest view yet of how galaxies came together just a few hundred million years after the Big Bang. Their observations reveal that these early galaxies were far more disorderly and turbulent than the graceful spirals we see across the cosmos today.


						
Led by researchers at the University of Cambridge, the team examined over 250 youthful galaxies that existed when the universe was between 800 million and 1.5 billion years old. By tracking the movement of gas within these systems, they found that most were highly unstable, filled with clumps of gas and stars rather than the smooth, rotating disks seen in mature galaxies such as the Milky Way.

From Cosmic Chaos to Order

The findings, published in Monthly Notices of the Royal Astronomical Society, suggest that galaxies slowly transitioned from chaotic to stable structures as the universe evolved. During the early stages of cosmic history, intense star formation and gravitational forces stirred the gas so violently that many galaxies struggled to settle into steady rotation.

"We don't just see a few spectacular outliers -- this is the first time we've been able to look at an entire population at once," said first author Lola Danhaive from Cambridge's Kavli Institute for Cosmology. "We found huge variation: some galaxies are beginning to settle into ordered rotation, but most are still chaotic, with gas puffed up and moving in all directions."

To investigate these distant galaxies, the researchers used JWST's NIRCam instrument in a specialized "grism mode" that records faint light from ionised hydrogen gas. Danhaive developed new software to decode the complex data, linking it with images from other JWST surveys to track how gas was moving within each galaxy.

"Previous results suggested massive, well-ordered disks forming very early on, which didn't fit our models," said co-author Dr. Sandro Tacchella of the Kavli Institute and the Cavendish Laboratory. "But by looking at hundreds of galaxies with lower stellar masses instead of just one or two, we see the bigger picture, and it's much more in line with theory. Early galaxies were more turbulent, less stable, and grew up through frequent mergers and bursts of star formation."

Bridging Cosmic Eras




"This work helps bridge the gap between the epoch of reionisation and the so-called cosmic noon, when star formation peaked," said Danhaive, who is also affiliated with the Cavendish Laboratory. "It shows how the building blocks of galaxies gradually transitioned from chaotic clumps into ordered structures, and how galaxies such as the Milky Way formed."

The study highlights how JWST is allowing astronomers to study galaxy dynamics at an unprecedented level of detail. Future research will combine these findings with observations of cold gas and dust to create a more complete understanding of how the universe's first galaxies came together.

"This is just the beginning," said Tacchella. "With more data, we'll be able to track how these turbulent systems grew up and became the graceful spirals we see today."

The research was supported by the Royal Society, the European Union, and the Science and Technology Facilities Council (STFC), part of UK Research and Innovation (UKRI). JWST is an international collaboration between NASA, ESA, and the Canadian Space Agency (CSA). The data were collected through the JWST Advanced Deep Extragalactic Survey (JADES). Sandro Tacchella is a Fellow of St Edmund's College, Cambridge, and Lola Danhaive is a PhD student in the Centre for Doctoral Training (CDT) in Data Intensive Science.
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Gum disease may quietly damage the brain, scientists warn | ScienceDaily
Adults who suffer from gum disease could be more likely to show signs of injury in the brain's white matter, according to new research published on October 22, 2025, in Neurology(r) Open Access, a journal of the American Academy of Neurology. These signs, known as white matter hyperintensities, are small bright spots that appear on brain scans and are thought to reflect areas of tissue damage. The study found an association between gum disease and these brain changes, though it does not prove that one causes the other.


						
White matter consists of bundles of nerve fibers that allow different parts of the brain to communicate. When this tissue is damaged, it can interfere with memory, reasoning, balance, and coordination, and it has also been linked to an increased risk of stroke.

White matter hyperintensities often increase with age and are considered a marker of underlying brain injury. Researchers believe that chronic inflammation in the mouth could potentially influence blood vessel health in the brain, although more work is needed to confirm how the two are connected.

Oral Health and Brain Health Connection

"This study shows a link between gum disease and white matter hyperintensities suggesting oral health may play a role in brain health that we are only beginning to understand," said study author Souvik Sen, MD, MS, MPH, of the University of South Carolina in Columbia. "While more research is needed to understand this relationship, these findings add to growing evidence that keeping your mouth healthy may support a healthier brain."

Researchers examined 1,143 adults with an average age of 77. Each participant underwent a dental exam to assess gum health. Of the total group, 800 had gum disease, while 343 did not. Participants also received brain scans to look for evidence of cerebral small vessel disease, a condition involving damage to tiny blood vessels in the brain. This type of disease can appear on imaging as white matter hyperintensities, cerebral microbleeds, or lacunar infarcts, all of which become more common with aging and are tied to stroke risk, memory problems, and movement difficulties.

Measuring Brain Changes

Those with gum disease were found to have a higher average volume of white matter hyperintensities, measuring 2.83% of total brain volume, compared to 2.52% in those without gum disease. Researchers grouped participants based on the volume of these hyperintensities. Individuals in the highest category had more than 21.36 cubic centimeters (cm3) of affected tissue, while those in the lowest group had less than 6.41 cm3.




Among people with gum disease, 28% were in the highest group, compared with 19% of those without the condition. After adjusting for other factors including age, sex, race, blood pressure, diabetes, and smoking, participants with gum disease had a 56% greater likelihood of being in the group with the most extensive white matter damage.

The researchers did not find any connection between gum disease and two other types of brain changes associated with small vessel disease: cerebral microbleeds and lacunar infarcts. This suggests that the observed link may be specific to white matter damage rather than all forms of small vessel injury.

Why Oral Care Could Matter for the Brain

"Gum disease is preventable and treatable," said Sen. "If future studies confirm this link, it could offer a new avenue for reducing cerebral small vessel disease by targeting oral inflammation. For now, it underscores how dental care may support long-term brain health."

One limitation of the study is that both dental evaluations and brain scans were performed only once, making it difficult to track how these conditions might change over time. Even so, the findings add to a growing body of research suggesting that maintaining oral health could play a larger role in protecting the brain than previously recognized.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/10/251029100147.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Hidden clues in ghostly particles could explain why we exist | ScienceDaily
A Michigan State University researcher has helped lead a groundbreaking effort that brings scientists closer to uncovering how the universe came to be.


						
For the first time, two of the world's largest neutrino experiments -- T2K in Japan and NOvA in the United States -- have combined their data to achieve unprecedented precision in studying neutrinos, the nearly invisible particles that fill the cosmos but rarely interact with anything.

Their joint analysis, recently published in Nature, offers the most accurate measurements yet of how neutrinos change from one type to another as they travel through space. This milestone paves the way for future research that could deepen our understanding of the universe's evolution -- or even challenge current scientific theories.

Kendall Mahn, a professor of physics and astronomy at Michigan State University and co-spokesperson for T2K, helped coordinate the collaboration. By uniting the strengths of both experiments, the teams achieved results that neither could have reached on its own.

"This was a big victory for our field," Mahn said. "This shows that we can do these tests, we can look into neutrinos in more detail and we can succeed in working together."

Why Matter Exists at All

According to physicists, the early universe should have contained equal amounts of matter and antimatter. If that had been the case, the two would have annihilated each other completely. Yet, matter somehow survived -- and we have no clear reason why.




Many researchers believe the answer may be hidden in the strange behavior of neutrinos, tiny particles that constantly pass through us but rarely interact. Understanding a process called neutrino oscillation, where these particles change "flavors" as they move, could help explain why matter triumphed over antimatter.

"Neutrinos are not well understood," said MSU postdoctoral associate Joseph Walsh, who worked on the project. "Their very small masses mean they don't interact very often. Hundreds of trillions of neutrinos from the sun pass through your body every second, but they will almost all pass straight through. We need to produce intense sources or use very large detectors to give them enough chance to interact for us to see them and study them."

How the Experiments Work

Both T2K and NOvA are known as long-baseline experiments. Each sends a focused beam of neutrinos toward two detectors -- one near the source and another hundreds of miles away. By comparing results from both detectors, scientists can track how neutrinos change along the way.

Because the experiments differ in design, energy, and distance, combining their data gives researchers a more complete picture.

"By making a joint analysis you can get a more precise measurement than each experiment can produce alone," said NOvA collaborator Liudmila Kolupaeva. "As a rule, experiments in high-energy physics have different designs even if they have the same science goal. Joint analyses allow us to use complementary features of these designs."

The Puzzle of Neutrino Mass




A major focus of the study is something called "neutrino mass ordering," which asks which neutrino type is the lightest. This isn't as simple as weighing particles on a scale. Neutrinos exist in three mass states, and each flavor of neutrino is actually a mixture of those states.

Scientists are trying to determine whether the mass arrangement follows a "normal" pattern (two light and one heavy) or an "inverted" one (two heavy and one light). In the normal case, muon neutrinos are more likely to become electron neutrinos, while their antimatter partners are less likely to do so. The reverse occurs in the inverted pattern.

An imbalance between neutrinos and their antimatter counterparts might mean that these particles violate a principle known as charge-parity (CP) symmetry -- meaning they don't behave exactly the same as their mirror opposites. Such a violation could explain why matter dominates the universe.

What the Results Show

The combined results from NOvA and T2K don't yet point decisively toward either mass ordering. If future studies confirm the normal ordering, scientists will still need more data to clarify whether CP symmetry is broken. But if the inverted ordering proves correct, this research suggests neutrinos could indeed violate CP symmetry, offering a powerful clue to why matter exists.

If neutrinos turn out not to violate CP symmetry, physicists would lose one of their strongest explanations for the existence of matter.

While these results don't solve the neutrino mystery outright, they expand what scientists know about these elusive particles and demonstrate the strength of international collaboration in physics.

The NOvA collaboration includes over 250 scientists and engineers from 49 institutions in eight countries. The T2K team involves more than 560 members from 75 institutions across 15 nations. The two groups began working together on this analysis in 2019, merging eight years of NOvA data with a decade of T2K results. Both experiments continue to collect new information for future updates.

"These results are an outcome of a cooperation and mutual understanding of two unique collaborations, both involving many experts in neutrino physics, detection technologies and analysis techniques, working in very different environments, using different methods and tools," T2K collaborator Tomas Nosek said.
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Twin black hole collisions put Einstein's general relativity to its most extreme test | ScienceDaily
Two colossal black hole collisions, detected just a month apart in late 2024, are reshaping how scientists interpret the most extreme cosmic events in the universe. These twin mergers not only provide fresh insight into how black holes form and evolve but also confirm, with unmatched precision, the predictions of Albert Einstein's general theory of relativity. The findings may also help researchers uncover new, undiscovered particles that could extract energy from black holes.


						
In a study published October 28 in The Astrophysical Journal Letters, the international LIGO-Virgo-KAGRA Collaboration announced the detection of two remarkable gravitational wave signals from black holes with unusual spin patterns recorded in October and November of last year.

Ripples in Space and Time Reveal Cosmic Collisions

Gravitational waves are tiny ripples in space-time that occur when massive celestial objects crash or merge. The strongest signals come from the collision of black holes. The first event, GW241011 (October 11, 2024), happened about 700 million light years from Earth when two black holes -- about 20 and 6 times the mass of our sun -- merged. The larger one was identified as one of the fastest-spinning black holes ever observed.

Roughly a month later, a second event, GW241110 (November 10, 2024), was detected some 2.4 billion light years away. This merger involved black holes weighing roughly 17 and 8 solar masses. Unlike most black holes that spin in the same direction as their orbit, the main black hole in GW241110 spun in the opposite direction, marking the first observation of such a configuration.

"Each new detection provides important insights about the universe, reminding us that each observed merger is both an astrophysical discovery but also an invaluable laboratory for probing the fundamental laws of physics," said co-author Carl-Johan Haster, assistant professor of astrophysics at the University of Nevada, Las Vegas (UNLV). "Binaries like these had been predicted given earlier observations, but this is the first direct evidence for their existence."

Revealing the Secret Lives of Merging Black Holes

Einstein first predicted the existence of gravitational waves in 1916 as part of his general theory of relativity. Their existence was indirectly confirmed in the 1970s, but scientists did not directly observe them until 2015 when the LIGO observatory detected waves created by a black hole merger.




Today, the LIGO-Virgo-KAGRA network operates as a global system of advanced detectors. The team is currently in its fourth observation campaign, known as O4, which began in May 2023 and will continue through mid-November 2025. To date, about 300 black hole mergers have been detected, including candidates found during this ongoing run.

The recent detection of GW241011 and GW241110 demonstrates how far gravitational-wave astronomy has advanced in uncovering the inner workings of black hole systems. Both events suggest that some of these black holes could be "second-generation," formed from the remnants of earlier mergers.

"GW241011 and GW241110 are among the most novel events among the several hundred that the LIGO-Virgo-KAGRA network has observed," said Stephen Fairhurst, professor at Cardiff University and spokesperson for the LIGO Scientific Collaboration. "With both events having one black hole that is both significantly more massive than the other and rapidly spinning, they provide tantalizing evidence that these black holes were formed from previous black hole mergers."

Researchers noted several intriguing patterns, including large differences in mass between the paired black holes -- the larger being nearly twice as massive as its companion -- and unusual spin directions. These traits suggest that the black holes formed through a process called hierarchical merger, in which black holes in densely populated regions such as star clusters collide multiple times over their lifetimes.

"These two binary black hole mergers offer us some of the most exciting insights yet about the earlier lives of black holes," said Thomas Callister, co-author and assistant professor at Williams College. "They teach us that some black holes exist not just as isolated partners but likely as members of a dense and dynamic crowd. Moving forward, the hope is that these events and other observations will teach us more and more about the astrophysical environments that host these crowds."

Testing Einstein's Theory Under Extreme Conditions

The extraordinary precision of GW241011's detection gave researchers an opportunity to test Einstein's general relativity in one of the most extreme environments ever measured. Because this event was captured so clearly, scientists could compare the results with predictions from Einstein's equations and Roy Kerr's solution describing rotating black holes.




The rapid spin of GW241011 slightly distorted its shape, leaving a unique fingerprint in the gravitational waves. Analysis of the data showed an exceptional match to Kerr's model, confirming Einstein's predictions with record accuracy.

The significant difference in the masses of the colliding black holes also produced a "higher harmonic," a kind of overtone similar to those heard in musical instruments. This rare feature, seen clearly for only the third time, provides another successful test of Einstein's theory.

"The strength of GW241011, combined with the extreme properties of its black hole components provide unprecedented means for testing our understanding of black holes themselves," says Haster. "We now know that black holes are shaped like Einstein and Kerr predicted, and general relativity can add two more checkmarks in its list of many successes. This discovery also means that we're more sensitive than ever to any new physics that might lie beyond Einstein's theory."

Searching for Clues to New Particles

Rapidly rotating black holes like those observed in this study now have yet another application -- in particle physics. Scientists can use them to test whether certain hypothesized light-weight elementary particles exist and how massive they are.

These particles, called ultralight bosons, are predicted by some theories that go beyond the Standard Model of particle physics, which describes and classifies all known elementary particles. If ultralight bosons exist, they can extract rotational energy from black holes. How much energy is extracted and how much the rotation of the black holes slows down over time depends on the mass of these particles, which is still unknown.

The observation that the massive black hole in the binary system that emitted GW241011 continues to rotate rapidly even millions or billions of years after it formed rules out a wide range of ultralight boson masses.

"Planned upgrades to the LIGO, Virgo, and KAGRA detectors will enable further observations of similar systems, enabling us to better understand both the fundamental physics governing these black hole binaries and the astrophysical mechanisms that lead to their formation," said Fairhurst.

Joe Giaime, site head for the LIGO Livingston Observatory, noted that LIGO scientists and engineers have made improvements to the detectors in recent years, which has resulted in precision measurements of merger waveforms that allow for the kind of subtle observations that were needed for GW241011 and GW241110.

"Better sensitivity not only allows LIGO to detect many more signals, but also permits deeper understanding of the ones we detect," he said.
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New quantum network could finally reveal dark matter | ScienceDaily
Detecting dark matter, the invisible substance thought to keep galaxies intact, remains one of the most enduring mysteries in physics. Although it cannot be directly observed or touched, researchers suspect that dark matter leaves behind faint traces. These subtle signals might be detectable using advanced quantum technologies that can sense extremely small disturbances.


						
A team at Tohoku University has proposed a new strategy to make quantum sensors more powerful by linking them together in carefully designed networks. These sensors rely on the principles of quantum physics to measure minute fluctuations that ordinary instruments would miss. By connecting them in optimized patterns, the researchers believe it may be possible to detect the elusive fingerprints of dark matter with unprecedented precision.

Superconducting Qubits Become Cosmic Detectors

The research centers on superconducting qubits, tiny electronic circuits kept at extremely low temperatures. These qubits are typically used in quantum computers, but in this case they act as ultrasensitive detectors. The concept is similar to teamwork -- while a single sensor might struggle to pick up a weak signal, a coordinated network of qubits can amplify and identify it far more effectively.

To test this concept, the team experimented with several types of network structures, including ring, line, star, and fully connected configurations. They built systems using four and nine qubits and then applied variational quantum metrology (a technique that works much like training a machine-learning algorithm) to fine-tune how quantum states were prepared and measured. To further improve accuracy, they used Bayesian estimation to reduce noise, similar to sharpening a blurred photograph.

Strong Results Show Real-World Potential

The optimized networks consistently outperformed conventional approaches, even when realistic noise was added. This result suggests that the method could already be implemented on existing quantum devices.




"Our goal was to figure out how to organize and fine-tune quantum sensors so they can detect dark matter more reliably," explained Dr. Le Bin Ho, the study's lead author. "The network structure plays a key role in enhancing sensitivity, and we've shown it can be done using relatively simple circuits."

Beyond the hunt for dark matter, these quantum sensor networks could drive major advances in technology. Potential applications include quantum radar, gravitational wave detection, and highly accurate timekeeping. In the future, the same approach could help improve GPS precision, enhance MRI brain scans, and even reveal hidden underground structures.

"This research shows that carefully designed quantum networks can push the boundaries of what is possible in precision measurement," Dr. Ho added. "It opens the door to using quantum sensors not just in laboratories, but in real-world tools that require extreme sensitivity."

Next Steps for Quantum Research

Looking ahead, the Tohoku University team plans to expand this method to larger sensor networks and develop techniques to make them more resilient against noise.

Their findings were published in Physical Review D on October 1, 2025.
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Earth has hit its first climate tipping point, scientists warn | ScienceDaily
In a recently released report, a team of international climate scientists warns that saving many tropical coral reefs from destruction caused by rising ocean temperatures will now require extraordinary effort. The researchers also conclude that some regions of the polar ice sheets may have already crossed their tipping points. If this melting continues, it could cause irreversible sea level rise measured in several meters.


						
Scientists Warn of Cascading Climate System Failures

Among the lead authors of the Global Tipping Points Report 2025 (GTPR 2025) is Nico Wunderling, Professor of Computational Earth System Sciences at Goethe University's Center for Critical Computational Studies | C3S and researcher at the Senckenberg Research Institute Frankfurt. Together with several co-authors, he led the chapter on "Earth System Tipping Points and Risks."

Wunderling explains: "The devastating consequences that arise when climate tipping points are crossed pose a massive threat to our societies. There is even a risk of the tipping of one climate system potentially triggering or accelerating the tipping of others. This risk increases significantly once the 1.5degC threshold is exceeded."

The World Nears a Cascade of Climate Tipping Points

According to the report, scientists have identified roughly two dozen parts of the global climate system that could reach tipping points. The first of these, involving tropical coral reefs, appears to have already been surpassed. The report projects that the global average temperature will rise 1.5degC above pre-industrial levels within the next few years. This would mark the start of a period in which multiple tipping points could be crossed, with profound outcomes such as rapid sea level rise from melting ice sheets or global temperature disruptions caused by a breakdown of the Atlantic Ocean circulation. The authors also recommend actions to prevent further temperature increases.

The coordinating lead author of the GTPR 2025 is Tim Lenton, Professor at the University of Exeter's (UK) Global Systems Institute. More than 100 scientists from over 20 countries contributed to the report, which was released ahead of the 30th World Climate Conference beginning November 10, 2025, in Belem, Brazil. First published in 2023, the Global Tipping Points Report has already gained recognition as a leading reference for assessing both the risks and potential benefits of negative and positive tipping points within the Earth system and human societies.




Understanding Climate Tipping Points

Climate tipping points have become a major focus in climate research only within the past two decades. The GTPR authors describe a climate-induced tipping point as a level of warming at which key natural systems -- such as coral reefs, the Amazon rainforest, or major ocean currents -- undergo self-reinforcing and often irreversible change.

For example, once tropical coral reefs surpass their temperature threshold, they begin to die even if humanity later stabilizes or reduces global warming. The scientists warn that more tipping points may soon follow, as some lie near or at 1.5degC of warming. Systems already at risk include the Amazon rainforest (which could shift toward savanna), the ice sheets of Greenland and West Antarctica (which could raise sea levels by several meters), and the Atlantic Ocean circulation (whose collapse could sharply cool Europe).

Case Studies: Coral Reefs, Rainforests, and Ocean Currents

The GTPR 2025 includes detailed case studies of key tipping elements within the climate system:

Coral Reefs: Across tropical regions, coral reefs are suffering record mortality due to repeated bleaching events. Current global warming of roughly 1.4degC has already exceeded their estimated thermal tipping point of about 1.2degC. Even if temperatures stabilized at 1.5degC, reefs would likely continue to collapse. Most would not recover unless global temperatures fell to 1degC above pre-industrial levels or lower. The longer this threshold remains breached, the smaller the chance of recovery.




Amazon Rainforest: Rising temperatures and ongoing deforestation have placed the Amazon rainforest at risk of large-scale transformation into savanna between 1.5-2degC of warming. Such a shift could further accelerate global climate change.

AMOC (Atlantic Meridional Overturning Circulation): The AMOC, which includes the Gulf Stream, could fail at less than 2degC of global warming. A collapse would cause colder winters across northwestern Europe, disrupt global monsoons, and sharply reduce agricultural productivity in many regions.

Positive Tipping Points Offer Hope

The authors also highlight that not all tipping points are destructive. Some "positive tipping points" within human societies could speed the transition to sustainability. For instance, renewable energy sources are now cheaper than fossil fuels in most areas, and electric vehicles are rapidly replacing gasoline and diesel models. These shifts could become self-reinforcing.

Policy support for climate-friendly technologies, such as sustainable heating systems or cleaner freight transport, could accelerate this transformation. In addition, "social contagion" effects may help small groups drive large-scale behavioral changes, such as reducing meat consumption or changing travel habits.
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Scientists just found a way to grow diamonds without heat or pressure | ScienceDaily
Scientists from the University of Tokyo and their collaborators have created a new approach to forming artificial diamonds that offers surprising advantages. By carefully preparing carbon-based samples and then exposing them to an electron beam, the researchers discovered that their process not only converts the material into diamond but also protects delicate organic substances from beam damage. This advance could pave the way for improved imaging and analysis methods in materials science and biology.


						
Traditionally, diamond production involves converting carbon at enormous pressures and temperatures, where the diamond form is stable, or by using chemical vapor deposition, where it is not. Professor Eiichi Nakamura and his team at the University of Tokyo's Department of Chemistry pursued a different path. They tested a low-pressure technique using controlled electron irradiation on a molecule known as adamantane (C10H16).

Adamantane has a carbon framework that mirrors diamond's tetrahedral structure, making it an appealing starting material for forming nanodiamonds. However, to transform adamantane into diamond, scientists must precisely remove hydrogen atoms (C-H bonds) and replace them with carbon-carbon (C-C) links, arranging the atoms into a three-dimensional diamond lattice. Although this reaction pathway was known in theory, Nakamura explained that "The real problem was that no one thought it feasible."

Watching Diamond Formation in Real Time

Earlier work using mass spectrometry indicated that single-electron ionization could help break C-H bonds, but that method could only infer structures in the gas phase and could not isolate solid products. To overcome this limitation, Nakamura's group turned to transmission electron microscopy (TEM), a tool that can image materials at atomic resolution. They exposed tiny adamantane crystals to electron beams of 80-200 kiloelectron volts at temperatures between 100-296 kelvins in a vacuum for several seconds.

This setup allowed the team to directly observe the process of nanodiamond formation. In addition to demonstrating how electron irradiation drives polymerization and restructuring, the experiment revealed TEM's potential for studying controlled reactions in other organic molecules as well.

For Nakamura, who has spent decades in synthetic and computational chemistry, this project represented the culmination of a long-standing goal. "Computational data gives you 'virtual' reaction paths, but I wanted to see it with my eyes," he said. Many believed that electron beams would destroy organic molecules, but Nakamura's persistence since 2004 has shown that, under the right conditions, they can instead trigger stable, predictable reactions.




Building Nanodiamonds Under the Beam

Under extended exposure, the process produced nearly perfect nanodiamonds with a cubic crystal structure and diameters up to 10 nanometers, along with the release of hydrogen gas. TEM imaging revealed how chains of adamantane molecules gradually transformed into spherical nanodiamonds, with the reaction rate controlled by the breaking of C-H bonds. Other hydrocarbons failed to produce the same result, underscoring adamantane's unique suitability for diamond growth.

The discovery opens up fresh possibilities for manipulating chemical reactions in fields such as electron lithography, surface science, and microscopy. The researchers also suggest that similar high-energy irradiation processes may explain how diamonds form naturally in meteorites or uranium-rich rocks. Beyond this, the method could support the fabrication of doped quantum dots, key components for quantum computing and advanced sensors.

A Dream Two Decades in the Making

Reflecting on the breakthrough, Nakamura described it as the realization of a 20-year vision. "This example of diamond synthesis is the ultimate demonstration that electrons do not destroy organic molecules but let them undergo well-defined chemical reactions, if we install suitable properties in molecules to be irradiated," he said. His achievement may permanently reshape how scientists use electron beams, offering a clearer window into the chemical transformations that take place under irradiation.
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Omega-3 benefits may vanish quickly after you stop | ScienceDaily
A new study has found that the benefits of a fatty acid known as eicosapentaenoic acid vary widely from person to person. Researchers say the results highlight how individual metabolism plays a crucial role in protecting against cardiovascular disease.


						
Scientists in Finland explored how eicosapentaenoic acid (EPA), an omega-3 fatty acid found in fish oil, affects metabolism and blood lipid levels in healthy adults.

While EPA is already recognized for lowering cardiovascular risk in people with high cholesterol or heart disease, its effects in otherwise healthy individuals have not been well understood. Little was also known about how EPA becomes incorporated into lipoproteins, the particles that transport fat molecules through the bloodstream.

High-Dose Supplement Study Reveals Wide Variation

In this research, 38 volunteers were given unusually high doses of EPA supplements. Blood samples were collected before, during, and after supplementation to observe how the body processed the fatty acid. The results showed large differences among participants in how their bodies responded to EPA.

"The samples taken during supplementation clearly show the effect of EPA on all participants. Having said that, all samples were different among the group. In other words, each individual has a unique lipoprotein lipidome in their circulation, a 'lipid fingerprint', if you will, that persisted despite EPA supplementation," explains Professor Katariina Oorni, one of the lead authors from the Faculty of Biological and Environmental Sciences, University of Helsinki, and the Wihuri Research Institute.

The researchers confirmed that EPA is absorbed efficiently, causing a sharp rise in its concentration in the blood. However, the levels declined quickly once supplementation stopped. The strongest changes were observed in participants who started with lower baseline EPA levels.




In addition, EPA improved blood lipid profiles and reduced the tendency of lipoproteins to attach to the walls of arteries -- an important factor in preventing atherosclerosis.

Short-Term Effects and Future Research

Because the study lasted only a short time, it did not measure long-term outcomes. Still, the findings reveal that EPA can alter blood lipid composition and influence early risk mechanisms for atherosclerosis even in healthy people.

"The findings highlight the importance of metabolism in the prevention of cardiovascular diseases. EPA's effects varied more between individuals than we expected. We also demonstrated that these effects dissipate quickly, which is good to know in case EPA were to have adverse effects," notes Doctoral Researcher Lauri Aikas.

Next, the team plans to study how EPA supplementation affects inflammatory cells and the production of lipid mediators that help control inflammation.

"It's interesting to see how, for instance, dietary changes affect lipoprotein quality, or the individual lipid fingerprint," Oorni adds.
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Your IQ may determine how well you hear in a crowd | ScienceDaily
Picture yourself chatting with a friend in a crowded cafe. The clatter of dishes and hum of voices make it tough to follow the conversation. It might seem like a sign that you need a hearing aid, but new research suggests the issue may be linked to how your brain processes sound rather than your ears.


						
Cognitive Ability and Hearing in Noisy Environments

Researchers studying three groups of people -- individuals with autism, those with fetal alcohol syndrome, and a "neurotypical" control group -- found that cognitive ability strongly influenced how well participants understood speech in noisy conditions. All participants had normal hearing, yet their performance varied based on their intellectual abilities.

"The relationship between cognitive ability and speech-perception performance transcended diagnostic categories. That finding was consistent across all three groups," said the study's lead investigator, Bonnie Lau. She is a research assistant professor in otolaryngology-head and neck surgery at the University of Washington School of Medicine and directs lab studies of auditory brain development.

The findings were published in PLOS One.

Intelligence as a Factor in Real-World Listening

Lau noted that the study's small sample -- fewer than 50 participants -- means the results should be replicated with larger groups. Even so, she said the findings indicate that intellectual ability is one of several factors affecting how effectively people listen in complex sound environments, such as busy classrooms or social gatherings.




To test their hypothesis, researchers recruited people with autism and fetal alcohol syndrome, both groups known to experience challenges with listening in noisy settings despite normal hearing. Including these neurodivergent participants also provided a wider range of IQ scores, with some scoring above average, allowing for a more comprehensive comparison than studying neurotypical individuals alone.

The study included 12 participants with autism, 10 with fetal alcohol syndrome, and 27 neurotypical individuals matched by age and biological sex. Ages ranged from 13 to 47 years.

Each participant first completed an audiology screening to confirm normal hearing, then took part in a computer-based listening task.

The "Multitalker" Challenge

During the task, participants listened to a main speaker's voice while two other voices spoke simultaneously in the background. The goal was to focus on the main speaker, who was always male, while ignoring the distractions. Each voice delivered a short command that included a call sign, color, and number, such as "Ready, Eagle, go to green five now."

Participants then selected the colored and numbered box that matched the main speaker's statement as the background voices gradually grew louder.




Afterward, they completed standardized intelligence tests measuring verbal and nonverbal ability as well as perceptual reasoning. The researchers compared those results with performance on the multitalker listening test.

The results showed a clear connection between intelligence and listening skill.

"We found a highly significant relationship between directly assessed intellectual ability and multitalker speech perception," the researchers reported. "Intellectual ability was significantly correlated with speech perception thresholds in all three groups."

A lot of brain processing contributes to successful listening in complex environments, Lau said.

Hearing Loss vs. Cognitive Processing

"You have to segregate the streams of speech. You have to figure out and selectively attend to the person that you're interested in, and part of that is suppressing the competing noise characteristics. Then you have to comprehend from a linguistic standpoint, coding each phoneme, discerning syllables and words. There are semantic and social skills, too -- we're smiling, we're nodding. All these factors increase the cognitive load of communicating when it is noisy."

The study directly addresses a common misconception, Lau added, that any person who has trouble listening is suffering from peripheral hearing loss.

"You don't have to have a hearing loss to have a hard time listening in a restaurant or any other challenging real-world situation," she said.

The researchers suggested that people who are neurodivergent or have lower cognitive ability may benefit from evaluating and modifying their listening environments. In classrooms, for instance, simple adjustments such as placing a student closer to the front or providing hearing-assistive tools could make communication easier.

Lau conducts her work at the UW Virginia Merrill Bloedel Hearing Research Center. Her coauthors represent the UW Autism Center, the Institute for Learning and Brain Sciences, and the departments of bioengineering, epidemiology, pediatrics, radiology, and speech and hearing sciences at the University of Washington, along with the Department of Otolaryngology-Head and Neck Surgery at the University of Michigan, Ann Arbor.
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Physicists capture trillion degree heat from the Big Bang's primordial plasma | ScienceDaily
A team led by Rice University physicist Frank Geurts has achieved a major milestone in particle physics by measuring the temperature of quark-gluon plasma (QGP) at different stages of its evolution. This plasma is a form of matter thought to have filled the universe only millionths of a second after the big bang, the event that marks the universe's origin and expansion. The results, published Oct. 14 in Nature Communications, offer a rare look at the extreme conditions that shaped the early cosmos.


						
Tracking Heat in the Early Universe

Measuring temperatures in environments where no instrument can physically survive has long challenged scientists. The team overcame this by studying thermal electron-positron pairs released during high-speed collisions of atomic nuclei at the Relativistic Heavy Ion Collider (RHIC) at Brookhaven National Laboratory in New York. These emissions provided a way to reconstruct how hot the plasma became as it formed and cooled.

Earlier temperature estimates had been uncertain, often distorted by motion within the plasma that created Doppler-like shifts or by confusion about whether the readings reflected the plasma itself or later stages of its decay.

"Our measurements unlock QGP's thermal fingerprint," said Geurts, a professor of physics and astronomy and co-spokesperson of the RHIC STAR collaboration. "Tracking dilepton emissions has allowed us to determine how hot the plasma was and when it started to cool, providing a direct view of conditions just microseconds after the universe's inception."

Opening a New Thermal Window

The quark-gluon plasma is a unique state of matter where the basic building blocks of protons and neutrons, quarks and gluons, exist freely rather than being confined inside particles. Its behavior depends almost entirely on temperature. Until now, scientists lacked the tools to peer into this hot, fast-expanding system without distorting the results. With QGP reaching temperatures of several trillion Kelvins, the challenge was to find a "thermometer" capable of observing it without interference.




"Thermal lepton pairs, or electron-positron emissions produced throughout the QGP's lifetime, emerged as ideal candidates," Geurts said. "Unlike quarks, which can interact with the plasma, these leptons pass through it largely unscathed, carrying undistorted information about their environment."

Detecting these fleeting pairs among countless other particles required extremely sensitive equipment and meticulous calibration.

Experimental Breakthrough at RHIC

To achieve this, the team refined RHIC's detectors to isolate low-momentum lepton pairs and reduce background noise. They tested the idea that the energy distribution of these pairs could directly reveal the plasma's temperature. The approach, known as a penetrating thermometer, integrates emissions across the QGP's entire lifetime to produce an average thermal profile.

Despite challenges in distinguishing genuine thermal signals from unrelated processes, the researchers obtained highly precise measurements.

Distinct Temperature Stages Revealed

The results showed two clear temperature ranges, depending on the mass of the emitted dielectron pairs. In the low-mass range, the average temperature reached about 2.01 trillion Kelvin, consistent with theoretical predictions and with temperatures observed when the plasma transitions into ordinary matter. In the higher mass range, the average temperature was around 3.25 trillion Kelvin, representing the plasma's earlier, hotter phase.




This contrast suggests that low-mass dielectrons are produced later in the plasma's evolution, while high-mass ones come from its initial, more energetic stage.

"This work reports average QGP temperatures at two distinct stages of evolution and multiple baryonic chemical potentials, marking a significant advance in mapping the QGP's thermodynamic properties," Geurts said.

Mapping Matter Under Extreme Conditions

By precisely measuring the temperature of the QGP at different points in its evolution, scientists gain crucial experimental data needed to complete the "QCD phase diagram," which is essential for mapping out how fundamental matter behaves under immense heat and density, akin to conditions that existed moments after the big bang and are present in cosmic phenomena like neutron stars.

"Armed with this thermal map, researchers can now refine their understanding of QGP lifetimes and its transport properties, thus improving our understanding of the early universe," Geurts said. "This advancement signifies more than a measurement; it heralds a new era in exploring matter's most extreme frontier."

Contributors to the study include former Rice postdoctoral associate Zaochen Ye (now at South China Normal University), Rice alumnus Yiding Han (now at Baylor College of Medicine), and current Rice graduate student Chenliang Jin. The work was supported by the U.S. Department of Energy Office of Science.
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Online brain training reverses 10 years of aging in memory and learning | ScienceDaily
A clinical trial led by McGill University has become the first in humans to demonstrate that online brain training can strengthen the brain networks responsible for learning and memory.


						
After 10 weeks of using the game-like app BrainHQ, older adults showed significant improvements in cholinergic function, a key brain chemical system that tends to decline with age and affects attention, memory, and decision-making.

"The training restored cholinergic health to levels typically seen in someone 10 years younger," said senior author Dr. Etienne de Villers-Sidani, an Associate Professor in McGill's Department of Neurology and Neurosurgery and neurologist at The Neuro (Montreal Neurological Institute-Hospital).

"This is the first time any intervention, drug or non-drug, has been shown to do that in humans," he said.

Because Alzheimer's disease is linked to sharp declines in cholinergic health, the results help explain previous findings that such exercises can lower dementia risk and enhance cognitive performance. The researchers suggest this type of brain training could serve as a safer alternative to medication or work effectively alongside it.

Evidence-based brain game

BrainHQ features speed-based cognitive games that adapt to become more demanding as users improve, an approach supported by hundreds of scientific studies.




"A lot of people assume crossword puzzles or reading are enough to keep the brain sharp. But not all activities truly promote neuroplasticity," said de Villers-Sidani.

Since BrainHQ is already commercially available, clinicians can discuss it with patients who want to take an active role in maintaining or improving brain health, he added.

Cutting-edge brain imaging at The Neuro

To observe brain changes, researchers used a specialized PET scan and tracer that makes cholinergic reserves visible, allowing them to measure activity before and after the training period.

"We used a rare technology," said de Villers-Sidani. "The Neuro is one of the few centres worldwide that can produce the tracer and run the scan."

The study included 92 healthy adults aged 65 and older. Participants were randomly assigned to either the BrainHQ program or an active control group that played recreational computer games. Both groups trained on tablets for 30 minutes a day over 10 weeks, but only the BrainHQ users showed measurable increases in cholinergic activity.




Researchers are now preparing a follow-up study to evaluate the program's effects in individuals with early-stage dementia.

About the Study

"Effects of Computerized Cognitive Training on Vesicular Acetylcholine Transporter Levels using Fluoroethoxybenzovesamicol Positron Emission Tomography in Healthy Older Adults: Results from the INHANCE Randomized Clinical Trial" by Mouna Attarha and Etienne de Villers-Sidaniet al. is published in JMIR Serious Games.

The study was conducted independently by McGill researchers in collaboration with Posit Science, which provided access to BrainHQ. All data collection and analyses were led by McGill.

This research was supported by the National Institute on Aging of the National Institutes of Health. This content is solely the responsibility of the authors and does not necessarily represent the official views of the National Institutes of Health.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/10/251029002858.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Scientists find hidden antibiotic 100x stronger against deadly superbugs | ScienceDaily
Chemists from the University of Warwick and Monash University have identified a promising new antibiotic that can combat drug-resistant bacterial infections, including MRSA and VRE.


						
Antimicrobial resistance (AMR) is considered one of the most serious threats to global health. The World Health Organization (WHO) recently warned that there are "too few antibacterials in the pipeline" and that most easily discoverable antibiotics have already been found. Because developing new antibiotics is costly and offers limited financial reward, few pharmaceutical companies are investing in this critical area.

Discovery of a Hidden Antibiotic Intermediate

In a recent paper in the Journal of the American Chemical Society, researchers from the Monash Warwick Alliance Combatting Emerging Superbug Threats Initiative reported the discovery of a potent new antibiotic called pre-methylenomycin C lactone. The compound had been "hiding in plain sight" as an intermediate chemical in the natural process that produces the known antibiotic methylenomycin A.

Professor Greg Challis, co-lead author from the Department of Chemistry at the University of Warwick and the Biomedicine Discovery Institute at Monash University, explained: "Methylenomycin A was originally discovered 50 years ago and while it has been synthesized several times, no-one appears to have tested the synthetic intermediates for antimicrobial activity! By deleting biosynthetic genes, we discovered two previously unknown biosynthetic intermediates, both of which are much more potent antibiotics than methylenomycin A itself."

A 100-Fold Boost in Antibacterial Strength

When tested, one of these intermediates -- pre-methylenomycin C lactone -- proved to be over 100 times more active against a range of Gram-positive bacteria than methylenomycin A. It was particularly effective against Staphylococcus aureus and Enterococcus faecium, the bacterial species responsible for Methicillin-resistant Staphylococcus aureus (MRSA) and Vancomycin-resistant Enterococcus (VRE).




Co-lead author Dr. Lona Alkhalaf, Assistant Professor at the University of Warwick, said: "Remarkably, the bacterium that makes methylenomycin A and pre-methylenomycin C lactone -- Streptomyces coelicolor -- is a model antibiotic-producing species that's been studied extensively since the 1950s. Finding a new antibiotic in such a familiar organism was a real surprise."

She added that it appears S. coelicolor may have originally evolved to produce a strong antibiotic (pre-methylenomycin C lactone), but over time shifted toward making methylenomycin A, a weaker version that could serve a different biological role.

Encouragingly, the research team found no evidence of bacterial resistance to pre-methylenomycin C lactone in Enterococcus under conditions that typically lead to resistance against vancomycin. Since vancomycin is often a "last-resort" treatment for these infections, this result is a particularly hopeful sign for addressing VRE, which the WHO lists as a high-priority pathogen.

A New Direction for Antibiotic Discovery

Professor Challis noted: "This discovery suggests a new paradigm for antibiotic discovery. By identifying and testing intermediates in the pathways to diverse natural compounds, we may find potent new antibiotics with more resilience to resistance that will aid us in the fight against AMR."

The next step in the development of the antibiotic will be pre-clinical testing. In a coordinated publication earlier this year in the Journal of Organic Chemistry, a team led by Monash collaborating with the Warwick team and funded by the Monash Warwick Alliance Combatting Emerging Superbug Threats initiative reported a scalable synthesis of pre-methylenomycin C lactone, paving the way for further research.

Professor David Lupton, School of Chemistry, Monash University who led the synthesis work says: "This synthetic route should enable the creation of diverse analogues that can be used to probe the structure[?]activity relationship and mechanism of action for pre-methylenomycin C lactone. The Centre to Impact AMR at Monash gives us a great platform to take this promising antimicrobial forward."

With its straightforward chemical structure, strong antibacterial power, apparent resistance-proof profile, and scalable production process, pre-methylenomycin C lactone stands out as a promising new candidate. It could ultimately help save many of the estimated 1.1 million lives lost each year to antimicrobial resistance.
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Scientists just found out how corals rebuild themselves on the reef | ScienceDaily
QUT researchers have revealed key biological processes that enable corals to attach to reef surfaces, a discovery with strong potential to improve coral restoration worldwide.


						
Published in Royal Society Open Science, the research led by Dr. Brett Lewis from the QUT School of Earth and Atmospheric Sciences examined how fragments from three coral species (Montipora mollis, Pocillopora verrucosa and Acropora millepora) develop stable, long-term attachment to reef substrates.

"Coral reefs are declining globally, and their recovery often depends on broken fragments reattaching and growing but that process isn't as simple as it sounds," Dr. Lewis said. "Even after decades of coral research, we still don't fully understand how fragments attach or how to make restoration efforts more effective."

The QUT team also included Professor Peter Prentis and Associate Professor Luke Nothdurft, with collaborators Dr. Crystal Cooper from University of Western Australia and Professor David Suggett from UTS.

Three-step coral attachment process

Using advanced microscopy, the researchers identified a three-phase sequence that coral fragments follow when attaching to the reef surface.

"First, they respond to contact by tissue through an immune response and transitioning their tissues -- almost like flipping yourself inside out," Dr. Lewis said.




"Next, they anchor themselves with this new soft tissue. And finally, they build a skeleton, normally inside the coral, onto the reef using a specialized appendage which can creep over the reef substrate using its cell to grow the skeleton and sterilise any pathogens or other organisms that get in its path."

A suite of high-resolution imaging techniques captured these stages, providing unusually detailed views of coral cellular biology.

Species differences in attachment speed and strength

Dr. Lewis noted that the structure of the attachment appendage is crucial for restoration outcomes because it influences how rapidly a fragment becomes self-sustaining.

"Our findings reveal that while the overall attachment process is conserved across coral species, there are distinct biological differences that influence how quickly and effectively corals secure themselves to the reef," he said.

One noticeable difference was the coral's attachment appendage and its efficiency growing onto the reef in killing pathogens or even other organisms that get in its way with more complex appendages creating leading to faster growth and stronger skeletons in some corals compared to others.




With Montipora mollis, the appendage was larger and more complex, leading to faster and stronger attachment. However, with the Pocillopora verrucosa, the appendage was thinner and slower to develop, which could explain the weaker initial attachment.

Mesenterial filaments and self-digestion in recovery

"We also found that tiny thread-like structures called mesenterial filaments play a bigger role and are more diverse than we previously thought," Dr. Lewis said.

"Part of the coral's internal anatomy, they help coral fragments prepare to attach by digesting its own tissues that are no longer needed -- eating itself.

"This suggests they're important not just for attachment, but also for helping corals recover and stay resilient when they have damaged tissues or are going through stress or change."

Implications for targeted reef restoration

Dr. Lewis said the work advances restoration beyond uniform methods.

"By understanding the attachment processes and their underlying cellular and skeletal differences between species, we can better target corals for restoration and predict which corals will thrive in specific environments and grow fastest, tailoring restoration strategies accordingly," he said.

The study received support from the Australian Government's Research Training Program and the Reef Restoration and Adaptation Program (RRAP), in partnership with the Great Barrier Reef Foundation.

The paper, "Asexual reproduction in reef-building corals: Insights into fragment attachment to improve restoration and predict natural recovery" was published in Royal Society Open Science, online.
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Antarctic robot 'Lassie' uncovers thousands of icefish nests beneath Antarctic ice | ScienceDaily
In a secluded section of Antarctica's western Weddell Sea, researchers have made an extraordinary discovery in an area once concealed beneath 200 meters of solid ice. Beneath the surface, they found vast, organized fields of fish nests that appear carefully maintained and arranged in striking patterns.


						
The opportunity for this find came after the massive A68 iceberg, spanning 5,800 square kilometers, broke away from the Larsen C Ice Shelf in 2017. This event opened a new window for exploration. Using a remotely operated vehicle (ROV), scientists observed more than a thousand circular nests on the seafloor. Each nest was swept clean of the plankton debris that blanketed the surrounding sediment, creating a landscape of geometric order across the ocean floor.

The sand depressions visible in images mark these nests: some stand alone at the bottom right, others form curved lines at the center, and still others cluster together at the top left. All appear free from the layer of phytoplankton detritus covering the nearby seabed -- a sharp contrast easily seen in the central portion of the image.

The Expedition

The Weddell Sea Expedition of 2019 had two primary objectives: to carry out a wide-ranging scientific survey in the waters around the Larsen C Ice Shelf and to search for the wreck of Sir Ernest Shackleton's ship, the Endurance, lost in 1915. Scientists were particularly focused on the vital role of Antarctica's floating ice shelves, which act as barriers that slow the flow of glaciers from the continent's interior. When these shelves thin or disintegrate, that stabilizing effect disappears, allowing land ice to move more quickly into the ocean and raise global sea levels.

The calving of iceberg A68 created a rare scientific opportunity. Researchers could now study a part of the seabed that had been completely sealed off until the ice broke away, providing a real-time look at how the region was responding to environmental change.

Aboard the South African polar research vessel SA Agulhas II, the team deployed autonomous underwater vehicles (AUVs) and a remotely operated vehicle (ROV) to navigate the same kind of dense sea ice that had crushed Shackleton's ship over a century earlier. The pack ice again proved formidable, preventing the team from locating the Endurance in 2019. However, their experience maneuvering through these conditions and operating advanced underwater technology paved the way for the later Endurance22 expedition, which successfully found the remarkably preserved wreck in March 2022, resting 3,008 meters below the surface.




A Story of Survival

The nest builders turned out to be a species of Antarctic rockcod known as the yellowfin notie (Lindbergichthys nudifrons). Each circular nest was likely tended by a parent fish guarding its eggs from predators. Researchers believe this behavior reflects a collective survival strategy. The dense groupings illustrate the "selfish herd" concept, in which individuals in the center are protected by those on the edges. The solitary nests along the perimeter are thought to belong to larger, stronger fish capable of defending their territory alone. The result is a balanced mix of cooperation and competition that enhances the entire colony's chances of survival.

Why It Matters

This discovery holds far more than academic interest. It offers strong evidence that the region represents a Vulnerable Marine Ecosystem, a fragile yet vital habitat that supports Antarctic biodiversity. The finding adds to earlier studies, including Purser et al. (2022), which identified one of the world's largest fish breeding colonies in the Weddell Sea.

Together, these findings strengthen the case for designating the Weddell Sea as a Marine Protected Area. Safeguarding this region would help preserve not only its iconic wildlife, such as penguins and seals, but also the hidden nurseries that sustain the Antarctic food web. The discovery serves as a powerful reminder that even in the planet's most extreme environments, life finds ways to organize, adapt, and thrive.
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Why women live longer than men, explained by evolution | ScienceDaily
    	Mammals vs. birds: Of the 1,176 species analyzed, female mammals lived an average of 13 percent longer than males. In contrast, among birds, males lived about five percent longer than females.
    	Mating strategies matter: In species where competition for mates is intense -- as is true for most mammals -- males tend to die younger. In species that form monogamous pairs, such as many birds, males often outlive females.
    	Zoo comparisons: The gap between male and female lifespans is greater in wild populations than in zoo environments. This pattern indicates that both genetics and external conditions influence how long each sex lives.

Across nearly every country and historical era, women tend to live longer than men. While medical advances and improved living standards have reduced this gap in some places, new findings suggest the difference is deeply rooted in evolution and unlikely to vanish. Similar patterns appear across many animal species, hinting that the roots of longevity go far beyond modern life.

A team of scientists led by the Max Planck Institute for Evolutionary Anthropology in Leipzig, working with 15 collaborators around the world, carried out the largest and most detailed analysis ever of lifespan differences between male and female mammals and birds. Their results offer fresh insight into one of biology's most enduring questions: why do the sexes age at different rates?

Longevity: A question of chromosomes?

In most mammal species, females live longer -- for example, female baboons and gorillas often surpass males in age. But this pattern reverses in other groups. In many birds, reptiles, and insects, it is the males that have longer lifespans. One possible explanation, known as the heterogametic sex hypothesis, links these differences to sex chromosomes. Mammalian females possess two X chromosomes, while males have one X and one Y (making them the heterogametic sex). Having a pair of X chromosomes may shield females from harmful mutations and extend their lifespan. In birds, the system is reversed: females are the heterogametic sex.

Using data from more than 1,176 mammal and bird species in zoos around the world, researchers observed a striking contrast that supported this hypothesis. In most mammals (72 percent), females lived longer, by an average of twelve percent. In most bird species (68 percent), males were the longer-lived sex, averaging five percent longer lifespans. Yet the pattern was far from universal. "Some species showed the opposite of the expected pattern," explained lead author Johanna Stark. "For example, in many birds of prey, females are both larger and longer-lived than males. So sex chromosomes can only be part of the story."

How mating and parenting shape longevity

In addition to genetics, reproductive strategies also play a role. Through sexual selection, males in particular develop conspicuous characteristics such as colorful plumage, weapons, or large body size, which increase reproductive success but can shorten lifespan. The new study supports this assumption: In polygamous mammals with strong competition, males generally die earlier than females. Many birds, on the other hand, are monogamous, which means that competitive pressure is lower and males often live longer. Overall, the differences were smallest in monogamous species, while polygamy and pronounced size differences were associated with a more pronounced advantage for females.




Parental care also plays a role. The researchers found evidence that the sex that invests more in raising offspring -- in mammals, this is often the females -- tends to live longer. In long-lived species such as primates, this is likely to be a selective advantage: females survive until their offspring are independent or sexually mature.

Zoo life reduces -- but does not erase -- lifespan gaps

A long-held idea suggests that environmental pressures, such as predators, disease, and harsh weather, drive differences in male and female lifespan. To test this, the scientists turned to zoo populations, where such risks are minimal. Even in these safe conditions, lifespan gaps persisted. Comparing zoo and wild data showed that while the differences were smaller in captivity, they rarely disappeared altogether. This pattern mirrors the human experience: better healthcare and living conditions may shrink the gap between men and women, but do not erase it.

Taken together, the findings indicate that lifespan differences between males and females are deeply embedded in evolution. They are shaped by sexual selection, parental care, and genetic factors linked to sex determination. The environment influences how large these gaps become but cannot remove them entirely. These contrasts between the sexes are not simply a product of circumstance -- they are woven into our evolutionary past and are likely to persist far into the future.
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A revolutionary DNA search engine is speeding up genetic discovery | ScienceDaily
Rare genetic diseases can now be detected in patients, and tumor-specific mutations identified -- a milestone made possible by DNA sequencing, which transformed biomedical research decades ago. In recent years, the introduction of new sequencing technologies (next-generation sequencing) has driven a wave of breakthroughs. During 2020 and 2021, for instance, these methods enabled the rapid decoding and worldwide monitoring of the SARS-CoV-2 genome.


						
At the same time, an increasing number of researchers are making their sequencing results publicly accessible. This has led to an explosion of data, stored in major databases such as the American SRA (Sequence Read Archive) and the European ENA (European Nucleotide Archive). Together, these archives now hold about 100 petabytes of information -- roughly equivalent to the total amount of text found across the entire internet, with a single petabyte equaling one million gigabytes.

Until now, biomedical scientists needed enormous computing resources to search through these vast genetic repositories and compare them with their own data, making comprehensive searches nearly impossible. Researchers at ETH Zurich have now developed a way to overcome that limitation.

Full-text search instead of downloading entire data sets

The team created a tool called MetaGraph, which dramatically streamlines and accelerates the process. Instead of downloading entire datasets, MetaGraph enables direct searches within the raw DNA or RNA data -- much like using an internet search engine. Scientists simply enter a genetic sequence of interest into a search field and, within seconds or minutes depending on the query, can see where that sequence appears in global databases.

"It's a kind of Google for DNA," explains Professor Gunnar Ratsch, a data scientist in ETH Zurich's Department of Computer Science. Previously, researchers could only search for descriptive metadata and then had to download the full datasets to access raw sequences. That approach was slow, incomplete, and expensive.

According to the study authors, MetaGraph is also remarkably cost-efficient. Representing all publicly available biological sequences would require only a few computer hard drives, and large queries would cost no more than about 0.74 dollars per megabase.




Because the new DNA search engine is both fast and accurate, it could significantly accelerate research -- particularly in identifying emerging pathogens or analyzing genetic factors linked to antibiotic resistance. The system may even help locate beneficial viruses that destroy harmful bacteria (bacteriophages) hidden within these massive databases.

Compression by a factor of 300

In their study published on October 8 in Nature, the ETH team demonstrated how MetaGraph works. The tool organizes and compresses genetic data using advanced mathematical graphs that structure information more efficiently, similar to how spreadsheet software arranges values. "Mathematically speaking, it is a huge matrix with millions of columns and trillions of rows," Ratsch explains.

Creating indexes to make large datasets searchable is a familiar concept in computer science, but the ETH approach stands out for how it connects raw data with metadata while achieving an extraordinary compression rate of about 300 times. This reduction works much like summarizing a book -- it removes redundancies while preserving the essential narrative and relationships, retaining all relevant information in a much smaller form.

"We are pushing the limits of what is possible in order to keep the data sets as compact as possible without losing necessary information," says Dr. Andre Kahles, who, like Ratsch, is a member of the Biomedical Informatics Group at ETH Zurich. By contrast with other DNA search masks currently being researched, the ETH researchers' approach is scalable. This means that the larger the amount of data queried, the less additional computing power the tool requires.

Half of the data is already available now

First introduced in 2020, MetaGraph has been steadily refined. The tool is now publicly accessible for searches (https://metagraph.ethz.ch/search) and already indexes millions of DNA, RNA, and protein sequences from viruses, bacteria, fungi, plants, animals, and humans. Currently, nearly half of all available global sequence datasets are included, with the remainder expected to follow by the end of the year. Since MetaGraph is open source, it could also attract interest from pharmaceutical companies managing large volumes of internal research data.

Kahles even believes it is possible that the DNA search engine will one day be used by private individuals: "In the early days, even Google didn't know exactly what a search engine was good for. If the rapid development in DNA sequencing continues, it may become commonplace to identify your balcony plants more precisely."
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James Webb spots a cosmic moon factory 625 light-years away | ScienceDaily
NASA's James Webb Space Telescope has made the first direct measurements of both the chemical composition and physical conditions of a possible moon-forming disk surrounding a massive exoplanet. The carbon-rich disk encircles the planet known as CT Cha b, located about 625 light-years from Earth. While no moons were detected in the Webb data, the environment could serve as a birthplace for future moons, providing valuable insight into how such natural satellites come to exist.


						
The study describing these results appears in The Astrophysical Journal Letters.

A Young Star System in Its Earliest Stages

The star that CT Cha b orbits is only 2 million years old and is still gathering material from its surroundings. However, Webb's observations show that the smaller disk around the planet is separate from the larger one feeding the star. The planet and its star are an enormous 46 billion miles apart, revealing that they are distinct systems of activity.

Understanding how planets and moons form is essential to explaining how planetary systems evolve across the galaxy. Moons likely outnumber planets, and some may even support conditions suitable for life. Thanks to Webb's capabilities, astronomers are now beginning to directly observe these early moments of planetary and lunar development.

Tracing the Origins of Planetary Systems

Researchers say this finding is a breakthrough in understanding how planets and moons form and grow. Webb's detailed observations allow scientists to compare this young system with the early history of our own solar system, which took shape more than 4 billion years ago.




"We can see evidence of the disk around the companion, and we can study the chemistry for the first time. We're not just witnessing moon formation -- we're also witnessing this planet's formation," said co-lead author Sierra Grant of the Carnegie Institution for Science in Washington.

"We are seeing what material is accreting to build the planet and moons," added main lead author Gabriele Cugno of the University of Zurich and member of the National Center of Competence in Research PlanetS.

Unraveling the Light of a Distant Planet

To study CT Cha b, Webb used its MIRI (Mid-Infrared Instrument) and a medium resolution spectrograph. Early analyses of archived Webb data showed hints of molecules within the circumplanetary disk, prompting a more detailed investigation. Because the planet's faint glow is easily lost in the brightness of its host star, researchers applied high-contrast imaging techniques to separate the light of the planet from that of the star.

"We saw molecules at the location of the planet, and so we knew that there was stuff in there worth digging for and spending a year trying to tease out of the data. It really took a lot of perseverance," said Grant.

The team ultimately identified seven carbon-bearing molecules in the disk, including acetylene (C2H2) and benzene (C6H6). This strong carbon signature stands in sharp contrast to the chemistry of the star's own disk, where water is present but carbon is absent. The chemical differences between the two disks reveal how quickly these environments can evolve -- on the order of only 2 million years.




A Glimpse Into Moon Formation

Scientists have long theorized that Jupiter's four large moons -- Io, Europa, Ganymede, and Callisto -- originated from a similar disk surrounding the young planet billions of years ago. The alignment of their orbits supports this idea. The two outermost moons, Ganymede and Callisto, are composed of about 50% water ice but likely contain rocky cores rich in elements such as carbon or silicon.

"We want to learn more about how our solar system formed moons. This means that we need to look at other systems that are still under construction. We're trying to understand how it all works," said Cugno. "How do these moons come to be? What are their ingredients? What physical processes are at play, and over what timescales? Webb allows us to witness the drama of moon formation and investigate these questions observationally for the first time."

Over the next year, the research team plans to use Webb to study additional young planetary systems, aiming to compare the physical and chemical diversity among disks that may one day give rise to moons.

The James Webb Space Telescope is the world's leading space observatory, designed to explore the universe with unmatched precision. It is helping scientists unlock mysteries of our solar system, study distant planets orbiting other stars, and peer back to the earliest galaxies that shaped the cosmos. Webb is an international partnership between NASA, the European Space Agency (ESA), and the Canadian Space Agency (CSA), combining advanced technology and global collaboration to expand our understanding of the universe and our place within it.
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Surprising study finds processed fats may not harm heart health | ScienceDaily
Two types of processed hard fats commonly found in foods like baked goods, margarines, and spreads appear to have little impact on heart health when eaten in realistic amounts.


						
Researchers from King's College London and Maastricht University conducted the investigation, which was published in the American Journal of Clinical Nutrition. The study focused on interesterified (IE) fats that are high in either palmitic acid (sourced from palm oil) or stearic acid (derived from other plant fats).

These fats are frequently used in place of trans fats and animal fats, both of which are known to raise the risk of heart disease.

Testing the Health Effects of Processed Fats

In the experiment, forty-seven healthy adults participated in a double-blind randomized crossover trial. This design ensured that neither participants nor researchers knew which type of fat was being consumed during each phase.

Each participant followed two separate six-week diets that included muffins and spreads made with either palmitic acid-rich fats or stearic acid-rich fats. These fats provided about 10% of the participants' total daily energy intake.

The researchers then evaluated a range of cardiometabolic health indicators, including cholesterol, triglycerides, insulin sensitivity, liver fat levels, inflammation, and blood vessel function.




Results showed no meaningful differences between the two types of fats in blood cholesterol or triglyceride levels, including the ratio of total to HDL cholesterol, a key measure of cardiovascular risk.

The study also found no signs of harm related to inflammation, insulin resistance, liver fat accumulation, or vascular health.

"Not All Food Processing Is Bad for Us"

Professor Sarah Berry, senior author and Professor of Nutritional Sciences at King's College London, explained: "With the current demonization of everything processed, this research highlights that not all food processing is bad for us! The process of interesterification allows the generation of hard fats in place of harmful trans fats, whilst also enabling manufacturers to reduce the saturated fat content of spreads and foods. Given the widespread use of the process of interesterification of fats and the fearmongering around food processing, this research is timely."

The results indicate that both palmitic acid and stearic acid-rich interesterified fats, when consumed in normal dietary amounts, do not appear to raise short-term risk factors linked to heart disease.

Professor Wendy Hall, lead author and Professor of Nutritional Sciences at King's College London, said: "Our findings provide reassuring evidence that industrially processed fats currently used in everyday foods, whether rich in palmitic or stearic acid, are unlikely to have harmful effects on cardiovascular health when consumed in amounts that people could achieve in their everyday diets. This is important given the widespread use of these fats in processed foods such as margarines, pastries, and confectionery."

More Research Needed for Long-Term Effects

Although the six-week study was long enough to detect important changes in cholesterol and related markers, the researchers note that longer studies are needed to explore potential long-term effects.

This research was conducted jointly by King's College London and Maastricht University and was supported by the Malaysian Palm Oil Board.
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Scientists just solved the mystery of perfect spaghetti | ScienceDaily
Why doesn't spaghetti fall apart when it's boiled? According to new scientific findings, the key is gluten. The amount of salt added to the cooking water also plays a surprisingly important part in keeping pasta firm and intact.


						
Studying Pasta at the Microscopic Level

Researchers used advanced scientific tools to analyze the inner structure of both regular and gluten-free spaghetti purchased straight from the store. Their observations revealed that gluten provides vital structural support during cooking, helping pasta maintain its texture and shape.

"We were able to show that the gluten in regular spaghetti acts as a safety net that preserves the starch. The gluten-free pasta, which contains an artificial matrix, only works optimally under exactly the right cooking conditions -- otherwise the structure easily falls apart," explains Andrea Scotti, senior lecturer in physical chemistry at Lund University.

To uncover these details, Scotti employed small-angle neutron scattering and X-ray techniques. These methods allowed the team to examine food on a microscopic scale (down to a billionth of a meter) and connect those molecular observations to everyday characteristics like texture, shelf life, and glycemic index.

Salt's Surprising Role in Pasta Perfection

The researchers also discovered that the salt added to the pasta water influences the final outcome.




"Our results show that regular pasta has higher tolerance, or better structural resistance, to less optimal cooking conditions such as being cooked for too long or too much salt being added to the water. So, cooking pasta with the right amount of salt is not just a matter of taste -- it also affects the microstructure of the pasta and thus the whole dining experience," says Andrea Scotti.

Toward Better Gluten-Free Alternatives

Next, the research team plans to expand its work by examining more pasta varieties and production methods. They also aim to simulate digestion to understand how the pasta's molecular structure changes once inside the human stomach.

"With demand for gluten-free alternatives increasing, we hope that our methods can help develop more durable and nutritious products that stand up to the demands placed on them by both the cooking process and by consumers," adds Scotti.

This study was carried out in collaboration with Judith Houston, lead instrument scientist for the LoKI instrument at the European Spallation Source (ESS) in Lund, Sweden, along with scientists from the Institut Laue-Langevin in France and the Diamond Light Source and ISIS Neutron and Muon Source in the UK.
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Bananas could be ruining your smoothie's health benefits | ScienceDaily
Smoothies are a quick and delicious way to load up on fruits and vegetables, but some ingredient combinations may not be as healthy as they seem. Scientists from the University of California, Davis, discovered that the types of fruits blended together can change how much nutrition your body actually absorbs.


						
Their research, published in the Royal Society of Chemistry's journal Food and Function, examined how polyphenol oxidase (PPO) -- an enzyme found naturally in many fruits and vegetables -- affects the body's ability to take in flavanols. These bioactive compounds are linked to improved heart and brain health and are abundant in foods like apples, pears, blueberries, blackberries, grapes, and cocoa (all popular smoothie ingredients).

Lead author Javier Ottaviani, director of the Core Laboratory of Mars Edge, part of Mars, Inc., and adjunct researcher at UC Davis, explained: "We sought to understand, on a very practical level, how a common food and food preparation like a banana-based smoothie could affect the availability of flavanols to be absorbed after intake."

Anyone who has sliced an apple or peeled a banana has seen the fruit quickly turn brown. That browning occurs when PPO reacts with oxygen after the fruit is cut or bruised. The UC Davis team wanted to know if that same enzyme activity affects how much of these beneficial flavanols the body absorbs when fruits are blended together in smoothies.

Bananas vs. Berries: The Smoothie Showdown

To test this, participants consumed two different smoothies -- one made with banana, which has high PPO activity, and another made with mixed berries, which have low PPO activity. They also took a flavanol capsule for comparison. Afterward, researchers measured flavanol levels in blood and urine samples.

The results were striking. People who drank the banana smoothie had 84% lower flavanol levels compared to those who took the control capsule.




"We were really surprised to see how quickly adding a single banana decreased the level of flavanols in the smoothie and the levels of flavanol absorbed in the body," Ottaviani said. "This highlights how food preparation and combinations can affect the absorption of dietary compounds in foods."
What Are Flavanols?
Flavanols are natural compounds found in foods like cocoa, berries, apples, and grapes. They're part of a larger group of plant nutrients called polyphenols and are known for supporting heart and brain health. Research suggests that flavanols can help improve blood flow, support memory, and reduce inflammation when consumed regularly.

Choosing the Right Fruit Pairings

In 2022, the Academy of Nutrition and Dietetics recommended consuming 400 to 600 milligrams of flavanols each day for cardiometabolic health. Ottaviani noted that for people aiming to reach that target, it helps to pair flavanol-rich fruits such as berries with ingredients that have low PPO activity, like pineapple, oranges, mango, or yogurt.

Bananas are still a nutritious fruit, but Ottaviani advised that if you enjoy banana smoothies, it may be best not to mix them with flavanol-heavy foods like berries, grapes, or cocoa. The same principle applies to other foods with high PPO activity, including beet greens.

Ottaviani added that these findings could open the door to more studies on how food preparation affects nutrient absorption. For instance, tea is a major dietary source of flavanols, and the way it is brewed could alter how many of those compounds become available for the body to absorb.

"This is certainly an area that deserves more attention in the field of polyphenols and bioactive compounds in general," said Ottaviani.

Jodi Ensunsa, Reedmond Fong, Jennifer Kimball and Alan Crozier, all affiliated with the UC Davis Department of Nutrition and researchers affiliated with the UC Davis Department of Internal Medicine, University of Reading, King Saud University and Mars, Inc. contributed to the research.

The study was funded by a research grant from Mars, Inc., which collaborates with researchers to study potential benefits of cocoa flavanols for human health.
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Before plants or animals, fungi conquered Earth's surface | ScienceDaily
After examining the evolutionary history of fungi, an international group of scientists has concluded that these organisms first appeared between 900 million and 1.4 billion years ago, far earlier than scientists had believed. This suggests that fungi were thriving on Earth hundreds of millions of years before plants began to grow. The results, published open access in Nature Ecology & Evolution, were made possible through advanced analytical methods and new evolutionary models that combine several dating techniques.


						
The research brought together specialists from multiple countries and fields, including evolutionary biologist Eduard Ocana, a Ramon y Cajal researcher at the Universitat Oberta de Catalunya (UOC).

"As a group, fungi are much older than previously imagined. It's highly likely that they were already around over a billion years ago, making them one of the oldest major groups of eukaryotes," said Ocana. This means that fungi (a kingdom including mushrooms, moulds and single-cell organisms such as yeasts) predate both animals (which are thought to have arisen about 600 million years ago) and multicellular land plants (around 500 million years ago).

A revised timeline for the origins of life

Unlike plants and animals, fungi rarely leave behind fossils because of their soft, thread-like structure. With so few preserved remains, scientists have long struggled to piece together their evolutionary story. To overcome this challenge, the researchers used a combination of three complementary sources: the limited number of known fungal fossils, the genomic sequences of more than a hundred species, and data on horizontal gene transfers -- an unusual but revealing process that turned out to be essential for the analysis.

Horizontal gene transfer occurs when a gene moves from one species to another. "When a gene jumps from one organism to another, that tells us that the two existed at the same time. This enables us to establish relative timelines, because any relative of the donor lineage must necessarily be older than any descendant of the lineage that received the gene," explained Ocana. By combining evidence from these genetic exchanges with other molecular dating tools and high-speed computational models, the team generated a far more accurate and detailed evolutionary timeline for more than 100 species of fungi.

Fungi: the first pioneers of life on land

The findings go beyond pinpointing ancient dates. They reshape our understanding of Earth's earliest terrestrial ecosystems, which are poorly represented in the fossil record. According to Ocana, "our findings show that fungi were already present on land environments at least 800 million years ago and had ecological interactions with the ancestors of multicellular land plants, although we're currently unsure about the degree of complexity of these interactions. These ancestors probably shared similarities with the green algae groups that are evolutionarily closest to multicellular land plants, some of whose members have some degree of adaptability to non-aquatic environments."




Modern fungi form symbiotic partnerships with most plants, supplying them with nutrients in exchange for carbohydrates. These ancient relationships, called mycorrhizae, may date back to some of the earliest life on land. Long before complex plants appeared, fungi may have helped algae and primitive plants adjust to terrestrial conditions while gaining new energy sources in return. "If we accept that fungi were instrumental in helping plants colonize the Earth, our theory is that this partnership may have started much earlier than previously thought, in environments similar to biological soil crusts or the microbial mats that we still have today," said Ocana, who is affiliated with the UOC eHealth Centre and the UOC-TECH Centre.

Reimagining a once "empty" Earth

The traditional view of early Earth portrays a barren planet until plants appeared about 500 million years ago. This study challenges that idea. The new evidence suggests that fungi had already been active for hundreds of millions of years, interacting with early life forms and transforming the landscape. By breaking down minerals, releasing nutrients, and helping to create the first soils, these ancient fungi played a key role in making Earth a more hospitable place for future life.

This discovery, which relied on close collaboration between experts in evolution, paleontology, and molecular biology, also highlights the importance of cross-disciplinary innovation. "The idea originated from an innovative tool developed by Dr Gergely J. Szollosi's Hungarian group, of which I was a member when I was doing my postdoctoral research. These findings wouldn't have been possible without this collaboration or the contributions made by researchers from Hungary, England, Japan and Catalonia," said Ocana.

Opening new paths for research

The team now hopes to apply its approach to other branches of complex life to refine our understanding of evolution as a whole. "Fungi were a great subject of study, because the scarcity of fossil records meant that our approach provided significant added value. The next challenge is to extend these techniques to all eukaryotes to develop a much finer molecular clock for all complex life," Ocana said.

Ocana's research as a Junior Leader postdoctoral fellow, supported by the "la Caixa" Foundation, forms part of the UOC's broader initiatives in digital sustainability, planetary well-being, and health innovation, contributing to the UN Sustainable Development Goals (SDG 15: Life on Land).
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Scientists discover COVID mRNA vaccines boost cancer survival | ScienceDaily
Patients with advanced lung or skin cancer who received a COVID-19 mRNA vaccine within 100 days of beginning immunotherapy treatment lived considerably longer than those who were not vaccinated, according to new research.


						
Scientists from the University of Florida and the University of Texas MD Anderson Cancer Center made the discovery while studying the potential of mRNA-based therapies to activate the immune system against cancer. Their results build on more than a decade of work exploring how messenger RNA could be used to "wake up" the body's natural defenses. The findings also move the field closer to the idea of a universal cancer vaccine that could enhance the effects of existing immunotherapy drugs.

An analysis of more than 1,000 patient records at MD Anderson provided the data behind the observation. Although the results are preliminary, researchers are now designing a randomized clinical trial to confirm them.

"Extraordinary Implications" for Cancer Care

"The implications are extraordinary -- this could revolutionize the entire field of oncologic care," said co-senior author Elias Sayour, M.D., Ph.D., a UF Health pediatric oncologist and the Stop Children's Cancer/Bonnie R. Freeman Professor for Pediatric Oncology Research. "We could design an even better nonspecific vaccine to mobilize and reset the immune response, in a way that could essentially be a universal, off-the-shelf cancer vaccine for all cancer patients."

Jeff Coller, Ph.D., an mRNA expert and professor at Johns Hopkins University, noted that this discovery highlights another way Operation Warp Speed (the federal initiative that accelerated COVID-19 vaccine development) continues to benefit Americans in "unique and unexpected ways."

"The results from this study demonstrate how powerful mRNA medicines truly are and that they are revolutionizing our treatment of cancer," Coller said.




Building on Years of mRNA Innovation

Published on October 22 in Nature, the research extends Sayour's eight years of work combining lipid nanoparticles with mRNA technology. Messenger RNA, or mRNA, is present in all cells and delivers the instructions for making proteins.

Earlier in July, Sayour's lab reported a surprising finding: to trigger a strong immune attack on tumors, it was not necessary to target a specific protein within the cancer. Simply stimulating the immune system, similar to how it responds to a virus, could be enough to generate an antitumor effect.

In lab experiments, Sayour's team combined their experimental "nonspecific" mRNA vaccine with a class of anticancer drugs known as immune checkpoint inhibitors. Together, the combination produced a powerful immune response in mice. The experimental vaccine itself was not directed at the COVID spike protein or any other specific molecule -- it used the same underlying technology as COVID vaccines but worked more broadly.

Connecting COVID Vaccines and Cancer Treatment

That discovery, years in the making, sparked a question from former lab member and first author Adam Grippin, M.D., Ph.D., who trained at UF's Preston A. Wells Center for Brain Tumor Therapy and now works at MD Anderson.




Would the COVID-19 mRNA vaccine work like the nonspecific vaccine?

To find out, the research team analyzed existing data from patients with Stage 3 and 4 non-small cell lung cancer and metastatic melanoma treated at MD Anderson from 2019 to 2023.

What they found was that receiving a COVID mRNA vaccine within 100 days of starting immunotherapy drugs was associated with living longer by a significant amount.

The most dramatic difference, Sayour said, was in patients not expected to have a strong immune response, based on their tumors' molecular makeup and other factors.

As with any observational study, the findings require confirmation from a prospective and randomized clinical trial.

Nonetheless, the discovery is pivotal.

"Although not yet proven to be causal, this is the type of treatment benefit that we strive for and hope to see with therapeutic interventions -- but rarely do," said Duane Mitchell, M.D., Ph.D., Grippin's doctoral mentor and director of the UF Clinical and Translational Science Institute. "I think the urgency and importance of doing the confirmatory work can't be overstated."

How the COVID Vaccine May Enhance Immunotherapy

In lung and skin cancers, doctors commonly engage the immune system with drugs designed to "release the brakes" and recognize and attack cancer cells more effectively. In advanced disease stages, however, most patients don't respond well and often have exhausted other treatment options like radiation, surgery and chemotherapy.

The new study involved records of 180 advanced lung cancer patients who received a COVID vaccine within a 100-day period before or after starting immunotherapy drugs and 704 treated with the same drugs who did not receive the vaccine. Getting the vaccine was associated with a near doubling of median survival, from 20.6 months to 37.3 months.

Of the metastatic melanoma patients, 43 received a vaccine within 100 days of initiating immunotherapy, while 167 patients did not receive a vaccine. With the vaccine, median survival increased from 26.7 months to a range of 30 to 40 months; at the time the data were collected, some patients were still alive, meaning the vaccine effect could be even stronger.

Receiving non-mRNA pneumonia or flu vaccines resulted in no changes in longevity.

Lab Tests Support Human Data

To reinforce their observations, UF scientists conducted experiments in mice combining immunotherapy drugs with an mRNA vaccine specifically targeting the COVID spike protein. The results showed that this pairing could transform tumors that had previously resisted treatment into ones that responded, effectively stopping tumor growth.

"One of the mechanisms for how this works is when you give an mRNA vaccine, that acts as a flare that starts moving all of these immune cells from bad areas like the tumor to good areas like the lymph nodes," Sayour said.

The next step is to launch a large clinical trial through the UF-led OneFlorida+ Clinical Research Network, a consortium of hospitals, health centers and clinics in Florida, Alabama, Georgia, Arkansas, California and Minnesota.

"One of our key motivations at OneFlorida is to move discoveries from academic settings out into the real world and the places where patients get care," said Betsy Shenkman, Ph.D., who leads the consortium.

If confirmed, the new findings unlock numerous possibilities, and the researchers said an even better nonspecific universal vaccine could be designed. For patients with advanced cancers, the increased survival from such a universal vaccine could provide a priceless benefit: more time.

"If this can double what we're achieving currently, or even incrementally -- 5%, 10% -- that means a lot to those patients, especially if this can be leveraged across different cancers for different patients," said Sayour, an investigator with UF's McKnight Brain Institute.

The study was funded by the National Cancer Institute and multiple foundations.

Sayour, Grippin and Mitchell hold patents related to UF-developed mRNA vaccines that are licensed by iOncologi Inc., a biotech company born as a "spinout" from UF in which Mitchell holds interest.
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Breakthrough optical processor lets AI compute at the speed of light | ScienceDaily
Modern artificial intelligence (AI) systems, from robotic surgery to high-frequency trading, rely on processing streams of raw data in real time. Extracting important features quickly is critical, but conventional digital processors are hitting physical limits. Traditional electronics can no longer reduce latency or increase throughput enough to keep up with today's data-heavy applications.


						
Turning to Light for Faster Computing

Researchers are now looking to light as a solution. Optical computing -- using light instead of electricity to handle complex calculations -- offers a way to dramatically boost speed and efficiency. One promising approach involves optical diffraction operators, thin plate-like structures that perform mathematical operations as light passes through them. These systems can process many signals at once with low energy use. However, maintaining the stable, coherent light needed for such computations at speeds above 10 GHz has proven extremely difficult.

To overcome this challenge, a team led by Professor Hongwei Chen at Tsinghua University in China developed a groundbreaking device known as the Optical Feature Extraction Engine, or OFE2. Their work, published in Advanced Photonics Nexus, demonstrates a new way to perform high-speed optical feature extraction suitable for multiple real-world applications.

How OFE2 Prepares and Processes Data

A key advance in OFE2 is its innovative data preparation module. Supplying fast, parallel optical signals to the core optical components without losing phase stability is one of the toughest problems in the field. Fiber-based systems often introduce unwanted phase fluctuations when splitting and delaying light. The Tsinghua team solved this by designing a fully integrated on-chip system with adjustable power splitters and precise delay lines. This setup converts serial data into several synchronized optical channels. In addition, an integrated phase array allows OFE2 to be easily reconfigured for different computational tasks.

Once prepared, the optical signals pass through a diffraction operator that performs the feature extraction. This process is similar to a matrix-vector multiplication, where light waves interact to create focused "bright spots" at specific output points. By fine-tuning the phase of the input light, these spots can be directed toward chosen output ports, enabling OFE2 to capture subtle variations in the input data over time.




Record-Breaking Optical Performance

Operating at an impressive 12.5 GHz, OFE2 achieves a single matrix-vector multiplication in just 250.5 picoseconds -- the fastest known result for this type of optical computation. "We firmly believe this work provides a significant benchmark for advancing integrated optical diffraction computing to exceed a 10 GHz rate in real-world applications," says Chen.

The research team tested OFE2 across multiple domains. In image processing, it successfully extracted edge features from visual data, creating paired "relief and engraving" maps that improved image classification and increased accuracy in tasks such as identifying organs in CT scans. Systems using OFE2 required fewer electronic parameters than standard AI models, proving that optical preprocessing can make hybrid AI networks both faster and more efficient.

The team also applied OFE2 to digital trading, where it processed live market data to generate profitable buy and sell actions. After being trained with optimized strategies, OFE2 converted incoming price signals directly into trading decisions, achieving consistent returns. Because these calculations happen at the speed of light, traders could act on opportunities with almost no delay.

Lighting the Way Toward the Future of AI

Together, these achievements signal a major shift in computing. By moving the most demanding parts of AI processing from power-hungry electronic chips to lightning-fast photonic systems, technologies like OFE2 could usher in a new era of real-time, low-energy AI. "The advancements presented in our study push integrated diffraction operators to a higher rate, providing support for compute-intensive services in areas such as image recognition, assisted healthcare, and digital finance. We look forward to collaborating with partners who have data-intensive computational needs," concludes Chen.
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This easy daily habit cuts heart risk by two thirds | ScienceDaily
People who walk for 10-15 minutes at a time can reduce their risk of cardiovascular disease by up to two thirds compared to those who take only brief walks lasting less than five minutes. Even when covering the same total number of steps, longer, uninterrupted walks appear to provide greater benefits for the heart than short, scattered strolls throughout the day.


						
Study Finds Continuous Walking Improves Cardiovascular Health

An international team of researchers from the University of Sydney and the Universidad Europea in Spain discovered that sustained walking sessions offer stronger protection for heart health than fragmented activity. Their work, published in the Annals of Internal Medicine, explored how walking patterns affect the health of people who are generally inactive.

Among individuals averaging fewer than 8000 steps per day, those who concentrated their walking into one or two sessions lasting at least 10-15 minutes had a significantly lower risk of death and cardiovascular events (including heart attacks and strokes) than those whose steps came from many short bouts lasting under five minutes.

One or Two Steady Walks Can Make a Big Difference

Co-lead author Dr. Matthew Ahmadi, Deputy Director of the Mackenzie Wearables Research Hub and member of the Charles Perkins Centre at the University of Sydney, explained: "For the most inactive people, switching from brief walks here and there to longer continuous walks may come with some health benefits.

"There is a perception that health professionals have recommended walking 10,000 steps a day is the goal, but this isn't necessary. Simply adding one or two longer walks per day, each lasting at least 10-15 minutes at a comfortable but steady pace, may have significant benefits -- especially for people who don't walk much."

Tracking Step Patterns Over Time




The study involved 33,560 adults between the ages of 40 and 79 who typically walked fewer than 8000 steps a day and had no history of cardiovascular disease or cancer. Participants wore research-grade wristbands for one week to record both their step counts and how their steps were distributed throughout the day.

Researchers followed their health outcomes for about eight years and found striking differences in cardiovascular risk between those who walked in short versus longer bouts:
    	People who walked continuously for 10-15 minutes daily had only a 4 percent chance of experiencing a cardiovascular event such as a heart attack or stroke, compared to a 13 percent risk among those who walked continuously for just 5 minutes a day.
    	The benefits were greatest for the least active individuals, particularly those taking 5000 steps or fewer. Within this group, the risk of developing cardiovascular disease fell from 15 percent among short walkers to 7 percent among those who walked up to 15 minutes at a time.
    	Among the most sedentary participants (5000 steps a day or less), the risk of death dropped from 5 percent for those walking in 5-minute bouts to under 1 percent for those with longer walks.

Why Step Patterns Matter

Senior author Professor Emmanuel Stamatakis, Director of the Mackenzie Wearables Research Hub and physical activity theme leader at the Charles Perkins Centre, noted: "We tend to place all the emphasis on the number of steps or the total amount of walking but neglect the crucial role of patterns, for example 'how' walking is done.

"This study shows that even people who are very physically inactive can maximize their heart health benefit by tweaking their walking patterns to walk for longer at a time, ideally for at least 10-15 minutes, when possible."

Simple Changes, Big Results

Co-lead author Dr. Borja del Pozo from the Universidad Europea added: "Our research shows that simple changes can make all the difference to your health. If you walk a little, set aside some time to walk more often and in longer sessions. Such small changes can have a big impact."
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Earth's "boring billion" set the stage for complex life | ScienceDaily
Scientists from the University of Sydney and the University of Adelaide have uncovered how the breakup of an ancient supercontinent about 1.5 billion years ago reshaped Earth's surface and set the stage for the rise of complex life.


						
"Our approach shows how plate tectonics has helped shape the habitability of the Earth," said lead author Professor Dietmar Muller. "It provides a new way to think about how tectonics, climate and life co-evolved through deep time."

Published in Earth and Planetary Science Letters, the study overturns the traditional view of the "Boring Billion," a supposedly uneventful period of Earth's history marked by little biological or geological activity. The findings reveal that the planet's tectonic plates were far from still, driving changes that produced oxygen-rich seas and the emergence of early eukaryotes -- organisms that would eventually give rise to plants, animals, and fungi.

How Nuna's Breakup Changed Earth's Climate and Seas

Eukaryotes are living things with cells that contain a nucleus and other specialized structures called organelles. Professor Muller and his team discovered that the disintegration of the supercontinent Nuna triggered a sequence of geological events that reduced volcanic carbon dioxide (CO2) emissions and expanded the shallow marine habitats where early eukaryotes evolved.

"Deep Earth processes, specifically the breakup of the ancient supercontinent Nuna, set off a chain of events that reduced volcanic carbon dioxide (CO2) emissions and expanded the shallow marine habitats where early eukaryotes evolved," Professor Muller explained.

A Dynamic Planet Beneath a 'Boring' Surface

Between 1.8 and 0.8 billion years ago, Earth's landmasses repeatedly came together and broke apart, first forming Nuna and later Rodinia. To explore this long interval, the research team developed a new plate tectonic model spanning 1.8 billion years of Earth's evolution. This allowed them to track how shifting plate boundaries and continental margins affected the exchange of carbon between the mantle, oceans, and atmosphere.




When Nuna began breaking apart about 1.46 billion years ago, the total length of shallow continental shelves more than doubled to roughly 130,000 kilometres. These expanded shallow-water zones likely supported widespread, oxygen-rich, and temperate seas -- ideal environments for early complex organisms to thrive.

At the same time, volcanic emissions of CO2 decreased, while more carbon was stored in the ocean crust as seawater interacted with hot rock along spreading ridges. This process removed CO2 from the water and trapped it in limestone deposits, locking away carbon that might otherwise have warmed the planet.

"This dual effect -- reduced volcanic carbon release and enhanced geological carbon storage -- cooled Earth's climate and altered ocean chemistry, creating conditions suitable for the evolution of more complex life," said co-author Associate Professor Adriana Dutkiewicz from the University of Sydney's School of Geosciences.

Expanding Seas and the Rise of Complex Life

The researchers found that the first fossil evidence of eukaryotes, dating to about 1.05 billion years ago, appeared during a time when continents were dispersing and shallow seas were spreading.

"We think these vast continental shelves and shallow seas were crucial ecological incubators," said Associate Professor Juraj Farkas from the University of Adelaide. "They provided tectonically and geochemically stable marine environments with presumably elevated levels of nutrients and oxygen, which in turn were critical for more complex lifeforms to evolve and diversify on our planet."

These findings highlight a direct connection between deep-Earth processes and surface evolution, showing how plate tectonics, the carbon cycle, and biological development were intertwined over deep time.




Building a New Model of Earth's Evolution

This study marks the first time that plate tectonic reconstructions from deep geological time have been quantitatively linked to both long-term carbon cycling and key milestones in biological evolution. The team combined detailed tectonic reconstructions with computational and thermodynamic models simulating how carbon was stored and released through subduction (where one plate slides beneath another) and volcanic activity that brought magma, ash, and gases to the surface.

Together, these results offer a comprehensive framework connecting the motion of Earth's plates to the conditions that made the planet habitable -- revealing that even in its so-called "boring" billion years, Earth was quietly preparing for life's greatest transformation.
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Scientists turn "junk DNA" into a powerful weapon against cancer | ScienceDaily
Researchers at King's College London have discovered a promising new approach to treating certain blood cancers by using existing drugs in an unexpected way. Their work shows that a long-overlooked part of human DNA, once dismissed as "junk," can actually be used as a therapeutic target.


						
Damaged Genes and Uncontrolled Cell Growth

The study, published in Blood, focused on two blood cancers: myelodysplastic syndrome (MDS) and chronic lymphocytic leukemia (CLL). These diseases often involve mutations in two key genes, ASXL1 and EZH2. Normally, these genes help regulate which other genes are active or inactive, maintaining proper cell function. When ASXL1 and EZH2 are damaged, this control breaks down, leading to unchecked cell production and cancer development.

Traditional cancer therapies work by blocking harmful proteins that faulty genes produce. However, when a mutation stops a gene from making any protein at all, there is nothing for the drugs to target. This leaves patients with limited treatment options and a poorer prognosis.

The Surprising Role of "Junk DNA"

Nearly half of our DNA consists of repetitive sequences known as transposable elements (TEs). These mobile pieces of DNA were once considered useless. The King's researchers found that when ASXL1 and EZH2 are mutated, TEs become abnormally active. This heightened activity puts the cancer cells under stress and causes DNA damage -- creating a weakness that can be exploited with the right drugs.

Drugs called PARP inhibitors, already used to treat other types of cancer, are designed to prevent cells from repairing damaged DNA. In this study, the researchers discovered that these drugs work in a different way when TEs are active. As TEs move within the genome, they create DNA breaks. Normally, PARP proteins help repair this damage. When PARP inhibitors block that repair process, the DNA damage accumulates until the cancer cells die.




To verify that this effect truly depended on TE activity, the researchers used reverse transcriptase inhibitors, which stop TEs from copying themselves. When these inhibitors were added, the PARP drugs lost their cancer-killing effect. This proved that the treatment worked through a unique TE-based mechanism rather than the usual BRCA-related pathway seen in other cancers.

Turning "Junk DNA" Into a Powerful Ally

"This discovery offers new hope for patients with hard-to-treat cancers, by using existing drugs in a completely new way, turning what was once thought to be useless DNA into a powerful target for treatment," said Professor Chi Wai Eric So of King's College London.

Although the study centered on blood cancers such as MDS and CLL, the researchers believe the same principle could apply to other cancers with similar gene mutations. If confirmed, this strategy could extend the use of PARP inhibitors to a wider range of cancers, opening new paths for treatment and giving patients more options for therapy.
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Scientists discover a surprising way to quiet the anxious mind | ScienceDaily
Roughly one in twenty adults in the United States lives with generalized anxiety disorder (GAD). For those with severe symptoms, daily life can become overwhelming. Many avoid leaving home, struggle to maintain employment, and find it difficult to build meaningful social connections. Unfortunately, traditional medications often provide little relief.


						
At the University of California, San Francisco (UCSF), neuroscientist Jennifer Mitchell, PhD, is leading research into innovative treatments for conditions such as anxiety, depression, PTSD, impulsivity, stress, and addiction. She believes a new approach could help where standard therapies fall short -- and early results are encouraging.

This potential breakthrough treatment? A carefully developed pharmaceutical form of LSD.

What is generalized anxiety disorder?

Generalized anxiety disorder is a persistent and excessive form of anxiety that feels out of proportion to actual events or situations. It interferes with daily functioning, affecting relationships, work, and overall quality of life.

People living with GAD may struggle to focus, make decisions, or remember information, making it difficult to manage responsibilities at work or home. The condition can also lead to fatigue, irritability, and secondary depression. Many individuals hesitate to leave their homes for fear of feeling trapped, embarrassed, or helpless in social or public settings.

How is it different from day-to-day anxiety?

A hallmark of generalized anxiety disorder is that it manifests as physical symptoms. Persistent worry activates the body's fight-or-flight response, triggering stress hormones that cause physical effects. Patients may have muscle tension and rapid breathing, and report symptoms like headaches and insomnia, ringing in the ears, and cardiovascular, respiratory, and gastrointestinal issues.




How is generalized anxiety disorder treated?

It's usually treated with medications like Zoloft and Paxil that boost and stabilize the neurotransmitter serotonin, leading to reduced anxiety and enhanced emotional well-being. These medications have been found to reduce symptoms by an average of 1.25 points on the 56-point anxiety scale -- insufficient to make significant difference for at least some patients.

Why LSD?

LSD as well as other psychedelics, have tremendous potential to shift mood and emotions when used in a controlled, therapeutic setting. We have seen this in a previous trial of Ecstasy to treat PTSD.

The pharmaceutical formulation of LSD is MM120. Its primary mechanism is to promote neuroplasticity in the brain, potentially altering negative thought patterns. It also increases communication between brain regions that may address the rigid thinking that underlies GAD.

How effective is MM120?

In an earlier phase of the study, published in JAMA, the effects of a single dose of MM120 were evaluated over a 12-week period in approximately 200 participants with moderate-to-severe generalized anxiety disorder. The drug significantly alleviated symptoms, reducing them by five to six points on the anxiety scale in addition to the effects of placebo. That's quite significant and enough to reclassify moderate generalized anxiety disorder as mild in some cases.




Were there side effects?

Participants were carefully monitored by medical staff during the period after the drug was administered. Side effects were generally mild or moderate and included hallucinations, visual distortions, nausea, and headache. It's important to note, these were more prevalent using the highest dosage -- which we will not be using since it was found to be no more effective. Nausea is a common side effect with psychedelics, but this was reduced by restricting participants to a light breakfast and treating them proactively with an anti-nausea medication.

What challenges do you face recruiting participants for the study?

We are looking for people with moderate-to-severe general anxiety disorder, so typically those with disabling symptoms who are reluctant to leave their home. Ironically, people who would best qualify are least likely to show up. Participants are screened by very skilled clinicians who probe and observe body language and carefully build a rapport. We hope this builds trust and enables participants to be vulnerable and reflective.
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Ancient tides may have sparked humanity's first urban civilization | ScienceDaily
A newly published study is reshaping how scientists understand the rise of urban civilization in ancient Mesopotamia. The research suggests that the emergence of Sumer, often called the cradle of civilization, was not solely the result of human ingenuity but also of powerful natural forces. According to the authors, the interaction between rivers, tides, and shifting sediments at the northern edge of the Persian Gulf played a defining role in shaping the world's first urban centers.


						
Published in PLOS ONE, the paper Morphodynamic Foundations of Sumer was led by Liviu Giosan, Senior Scientist Emeritus in Geology & Geophysics at the Woods Hole Oceanographic Institution (WHOI), and Reed Goodman, Assistant Professor of Environmental Social Science at the Baruch Institute of Social Ecology and Forest Science (BICEFS) at Clemson University. Their work builds on years of collaborative research through the Lagash Archaeological Project, which brings together Iraqi archaeologists and the Penn Museum at the University of Pennsylvania.

Water Shaped Early Agriculture and Society

The researchers present a new paleoenvironmental model showing that tidal rhythms influenced the earliest stages of agriculture and social organization in Sumer. Rather than being shaped only by river floods, the region's growth was tied to predictable tidal patterns that provided both water and fertile soil.

"Our results show that Sumer was literally and culturally built on the rhythms of water," said Giosan. "The cyclical patterns of tides together with delta morphodynamics -- how the form or shape of a landscape changes over time due to dynamic processes -- were deeply woven into the myths, innovations, and daily lives of the Sumerians."

Sumer, located in southern Mesopotamia (modern-day Iraq), is widely recognized as one of humanity's earliest civilizations. It produced many firsts, including writing, the wheel, and large-scale agriculture. The region's city-states -- Ur, Uruk, and Lagash among them -- developed complex political and religious systems that became the blueprint for later societies.

The new research indicates that between 7000 and 5000 years ago, the Persian Gulf extended much farther inland than it does today. Twice each day, tidal surges carried freshwater deep into the lower Tigris and Euphrates. Early farmers likely took advantage of this consistent flow by digging short canals to irrigate fields and date groves, allowing for productive farming without massive irrigation projects.




When the Tides Receded, Civilization Transformed

Over time, sediment carried by rivers built deltas at the head of the Gulf, cutting off tidal access to inland areas. This environmental shift, the authors suggest, caused widespread ecological and economic challenges. The loss of tidal waters may have forced Sumerian communities to respond with large-scale irrigation and flood control systems -- innovations that defined Sumer's golden age.

"We often picture ancient landscapes as static," says Goodman. "But the Mesopotamian delta was anything but. Its restless, shifting land demanded ingenuity and cooperation, sparking some of history's first intensive farming and pioneering bold social experiments."

Beyond environmental change, the researchers link these watery origins to Sumer's cultural identity. The study connects the region's flood myths and water-centered deities to the landscape itself, suggesting that Sumerian religion evolved from their intimate relationship with tides and rivers.

"The radical conclusions of this study are clear in what we're finding at Lagash," adds Holly Pittman, Director of the Penn Museum's Lagash Archaeological Project. "Rapid environmental change fostered inequality, political consolidation, and the ideologies of the world's first urban society."

Reconstructing a Lost Landscape

Using environmental and geological data, sediment samples from Lagash, and high-resolution satellite imagery, the team recreated what Sumer's coastline once looked like. Their reconstruction offers a window into how early societies adapted to dramatic changes in their environment and how these challenges spurred innovation.

"Our work highlights both the opportunities and perils of social reinvention in the face of severe environmental crisis," concluded Giosan. "Beyond this modern lesson, it is always surprising to find real history hidden in myth -- and truly interdisciplinary research like ours can help uncover it."

The research was funded by the National Science Foundation (NSF), the National Ocean Sciences Accelerator Mass Spectrometry Facility (NOSAMS), the Woods Hole Oceanographic Institution (WHOI), and the Penn Museum. Additional support for Giosan came from STAR-UBB and ICUB in Romania. Goodman completed his portion of the work as part of his postdoctoral studies at the Institute for the Study of the Ancient World at New York University.
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Hidden 5-mile wide asteroid crater beneath the Atlantic revealed in stunning 3D | ScienceDaily
Researchers from Heriot-Watt University have released striking images of an asteroid impact crater hidden deep beneath the floor of the Atlantic Ocean.


						
These images confirm that the 9 km (~5.6 mile) wide Nadir Crater, lying about 300 meters (~1000 feet) below the ocean floor, was created when an asteroid slammed into Earth roughly 66 million years ago at the end of the Cretaceous period.

The timing matches that of the Chicxulub impact in Mexico, the colossal 200 km (~125 mile) wide crater linked to the extinction of the dinosaurs.

Using the new data, scientists have pieced together what unfolded immediately after the Nadir impact: the crater initially formed as a deep bowl, molten rock surged upward from below, a vast zone of fractured rock spread outward for thousands of square kilometers, and an enormous tsunami more than 800 meters (~2600 feet) high swept across the Atlantic.

The research was published in Nature Communications Earth & Environment.

66 million-year-old underwater imprint 

Dr. Uisdean Nicholson of Heriot-Watt University first identified the Nadir Crater in 2022 while examining seismic reflection data from the Atlantic seabed off the coast of Guinea in West Africa.




The data revealed a circular depression measuring more than 8.5 km across, leading Dr. Nicholson to suspect it was the site of an ancient asteroid strike.

He then collaborated with experts in planetary science and geology from the UK and the USA to analyze the evidence. Early results suggested the crater was formed by an asteroid several hundred meters wide about 66 million years ago, but proof remained uncertain.

That confirmation has now arrived.

From a grainy ultrasound to a 3D image 

High-resolution, three-dimensional seismic data collected by the global geophysical company TGS and shared with Dr. Nicholson provides clear evidence that an asteroid created the Nadir Crater.

Dr. Nicholson said: "There are around 20 confirmed marine craters worldwide, and none of them has been captured in anything close to this level of detail. It's exquisite.




"Craters on the surface are usually heavily eroded and we can only see what is exposed, whereas craters on other planetary bodies usually only show the surface expression.

"These data allow us to image this fully in three dimensions and peel back the layers of sedimentary rock to look at the crater at all levels.

"One way to understand it is to think about a pregnancy ultrasound. A few generations ago, the ultrasound would show a grainy blob. Now you can see the baby's features in 3D, in incredible detail -- including all the internal organs.

"We've gone from 2D, fuzzy imaging to amazing high-resolution imaging of the Nadir Crater."

Data reveals minute-by-minute chaos after collision 

Dr. Nicholson said: "The new images paint a picture of the catastrophic event.

"We originally thought the asteroid would have been around 400m wide. We now think it was 450-500m wide, because of the larger crater size as shown by the 3D data.

"We can tell it came from about 20-40 degrees to the northeast, because of spiralling thrust-generated ridges surrounding the crater's central peak -- those are only formed following a low-angle oblique impact.

"And we think it would have hit Earth at about 20 km per second, or 72,000 km per hour, although we still need to confirm this with a new set of impact models."

Using the data, the scientists created a timeline of what happened in the seconds and minutes after impact.

Dr. Nicholson said: "After the impact and the central uplift forming, the soft sediments surrounding the crater flowed inwards towards the evacuated crater floor, creating a visible 'brim'.

"The earthquake shaking caused by the impact appears to have liquefied the sediments below the seabed across the entire plateau, causing faults to form below the seabed.

"The impact was also associated with large landslides as the plateau margin collapsed below the ocean.

"As well as this, we see evidence for a train of tsunami waves going away from, then back towards the crater, with large resurge scars preserving evidence of this catastrophic event."

A natural laboratory for asteroid impact research 

Dr. Nicholson points out that humans have never witnessed an asteroid of this size crashing into Earth.

"The closest humans have come to seeing something like this is the 1908 Tunguska event, when a 50-meter asteroid entered Earth's atmosphere and exploded in the skies above Siberia."

"The new 3D seismic data across the whole Nadir Crater is an unprecedented opportunity to test impact crater hypotheses, develop new models of crater formation in the marine environment and understand the consequences of such an event.

"We've applied to IODP3, which is a new international drilling program, to drill into the seabed and recover cores from the crater. These will give us more information about the shock pressures experienced during impact, and the precise age and sequence of events that occurred after this event."

Unlike the moon, Earth's craters erode 

Collaborator Dr. Sean Gulick of the University of Texas at Austin, USA, a geophysicist and expert on impact processes, noted: "3D seismic images of a fully-preserved impact crater are a fantastic research opportunity that can allow us to consider how impact processes and craters scale with the size of the impactor both for understand the evolution of the Earth, and other worlds."

Collaborator Dr. Veronica Bray of the University of Arizona, an expert in impact cratering across the solar system, commented: "We see pristine impact craters on airless bodies like the Moon, but don't have subsurface structural information.

"On the Earth, that is reversed: we have structural data from seismics, field mapping and drill cores, but the craters are usually very eroded at the surface.

"The new 3D seismic imaging of Nadir gives us both. It's a startlingly good look at an impact crater!"

Could an asteroid this size hit Earth soon?

The rubble pile asteroid Bennu is around 400m in diameter. It is considered the most hazardous object in near-Earth orbit. According to NASA scientists, its total impact probability through the year 2300 is about 1 in 1,750 (or 0.057%). The researchers were also able to identify September 24, 2182, as the most significant single date in terms of a potential impact, with an impact probability of 1 in 2,700 (or about 0.037%)
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Melting ice is hiding a massive climate secret beneath Antarctica | ScienceDaily
Climate models have long predicted that global warming would weaken the Southern Ocean's ability to absorb carbon dioxide (CO2). Yet decades of measurements show little sign of this decline. Scientists from the Alfred Wegener Institute (AWI) have now uncovered a likely reason for the surprising stability. Their findings suggest that fresh, low-salinity water near the surface has helped trap carbon in the deep ocean, slowing its return to the atmosphere. But climate change is steadily altering these delicate ocean layers and could soon disrupt this natural carbon storage system. The study appears in Nature Climate Change.


						
Why the Southern Ocean Matters So Much

The world's oceans capture roughly one quarter of all human-produced CO2 emissions. The Southern Ocean alone accounts for about 40 percent of that total, making it one of the planet's most powerful natural defenses against global warming. This immense carbon sink functions through a complex circulation system: deep water rises to the surface, exchanges gases with the atmosphere, and then sinks again, carrying absorbed CO2 back into the depths.

The balance depends on how much natural CO2 from ancient deep waters resurfaces. When more carbon-rich water from below reaches the surface, it limits how much new, human-made CO2 the ocean can take in. This interplay is governed by the layering, or stratification, of different water masses and by the strength of ocean currents.

Ancient Waters and Strengthening Winds

The deep water that resurfaces in the Southern Ocean has been isolated for centuries or even millennia, accumulating large amounts of CO2. Climate models predict that stronger westerly winds, a result of human-driven climate change, will bring more of this carbon-rich water to the surface, reducing the ocean's capacity to absorb CO2 in the long term.

However, despite these stronger winds, data collected over recent decades show that the Southern Ocean remains a strong carbon sink. The new AWI research helps explain why: ocean layering has changed in a way that keeps much of the deep carbon locked away.




The Invisible Barrier Holding Carbon Below

"Deep water in the Southern Ocean is normally found below 200 meters," says Dr. Lea Olivier, AWI oceanographer and lead author of the study. "It is salty, nutrient-rich and relatively warm compared to water nearer the surface."

This deep water contains large stores of dissolved CO2 that entered the ocean long ago. In contrast, near-surface water is cooler, less salty, and holds less CO2.

As long as this density layering remains strong, the CO2-rich deep water stays sealed off. But if the boundary between layers weakens, that trapped carbon could more easily reach the surface and escape into the atmosphere.

Stronger Winds, Rising Risks

"Previous studies suggested that global climate change would strengthen the westerly winds over the Southern Ocean, and with that, the overturning circulation too," says Lea Olivier. "However, that would transport more carbon-rich water from the deep ocean to the surface, which would consequently reduce the Southern Ocean's ability to store CO2."

Although such wind intensification has been observed and linked to human activity, measurements still show no major decline in the ocean's carbon uptake -- at least not yet.




Freshwater Inputs Strengthen Ocean Layers

Long-term monitoring by AWI and other research institutions shows that climate change is already altering the characteristics of both surface and deep waters. "In our study, we used a dataset comprising biogeochemical data from a large number of marine expeditions in the Southern Ocean between 1972 and 2021. We looked for long-term anomalies, as well as changes in both circulation patterns and the properties of water masses. In doing so, we only considered processes related to the exchange between the two water masses, namely circulation and mixing, and not biological processes, for example," explains Lea Olivier. "We were able to determine that, since the 1990s, the two water masses have become more distinct from one another." The Southern Ocean's surface water salinity has reduced as a result of increased input of freshwater caused by precipitation and melting glaciers and sea ice. This "freshening" reinforces the density stratification between the two water masses, which in turn keeps the CO2-rich deep water trapped in the lower layer and prevents it from breaking through the barrier between the two layers.

A Temporary Shield Against Climate Change

"Our study shows that this fresher surface water has temporarily offset the weakening of the carbon sink in the Southern Ocean, as model simulations predicted. However, this situation could reverse if the stratification were to weaken," summarizes Lea Olivier. Strengthening westerly winds are already pushing the deep water closer to the surface. Since the 1990s, the upper boundary of the deep water layer has risen by about 40 meters.

As CO2-rich water replaces more of the surface layer, the boundary between them becomes more vulnerable to mixing, likely caused by those same winds. Once mixing increases, stored CO2 could begin to leak upward and escape into the atmosphere.

Warning Signs Beneath the Waves

Recent research suggests that this process may already be starting. If more carbon from the deep ocean reaches the surface, the Southern Ocean's role as a global carbon sink could weaken, accelerating climate change.

"What surprised me most was that we actually found the answer to our question beneath the surface. "We need to look beyond just the ocean's surface, otherwise we run the risk of missing a key part of the story," says Lea Olivier.

"To confirm whether more CO2 has been released from the deep ocean in recent years, we need additional data, particularly from the winter months, when the water masses tend to mix," explains Prof. Alexander Haumann, co-author of the study. "In the coming years, the AWI is planning to carefully examine these exact processes as part of the international Antarctica InSync program, and gain a better understanding of the effects of climate change on the Southern Ocean and potential interactions."
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Cavities and gum disease could nearly double stroke risk | ScienceDaily
    	People with both gum disease and cavities faced an 86% greater chance of having a stroke compared to those with healthy mouths.
    	Poor oral health was also tied to a 36% higher likelihood of heart attacks and other cardiovascular problems.
    	Individuals who visited the dentist regularly were 81% less likely to have both gum disease and cavities.
    	Researchers say better oral care could be a simple yet often overlooked way to help reduce stroke risk.

Oral Health Problems Tied to Higher Stroke Risk

People who have both cavities and gum disease may be more likely to experience an ischemic stroke, according to research published on October 22, 2025, in Neurology Open Access, the official journal of the American Academy of Neurology. The researchers emphasized that the study shows a link rather than direct cause and effect.

Ischemic strokes occur when a blood clot or blockage restricts oxygen and nutrient flow to the brain. They are the most common form of stroke.

Cavities form when bacteria erode tooth enamel, often due to sugary or starchy foods, inadequate brushing, or genetic factors. Gum disease, also known as periodontal disease, is a chronic inflammation or infection of the gums and the bone that supports the teeth. Left untreated, it can lead to tooth loss.

"We found that people with both cavities and gum disease had almost twice the risk of stroke when compared to people with good oral health, even after controlling for cardiovascular risk factors," said study author Souvik Sen, MD, MS, MPH, of the University of South Carolina in Columbia. "These findings suggest that improving oral health may be an important part of stroke prevention efforts."

Long-Term Study Tracks Thousands Over Two Decades

The study followed 5,986 adults with an average age of 63, none of whom had experienced a stroke at the start. Each participant underwent dental exams to determine whether they had gum disease, cavities, or both. Based on these findings, they were grouped into three categories: healthy mouth, gum disease only, and gum disease with cavities.




Participants were monitored for 20 years through phone interviews and medical record reviews to identify who later suffered a stroke.

Among 1,640 participants with healthy mouths, 4% had a stroke. In comparison, 7% of those with gum disease alone and 10% of those with both gum disease and cavities experienced a stroke.

Stroke and Heart Disease Risk Rise With Poor Oral Health

After accounting for variables such as age, body mass index, and smoking, the researchers found that people with both gum disease and cavities had an 86% greater risk of stroke than those with healthy mouths. Those with gum disease alone had a 44% higher risk.

Looking beyond strokes, the researchers also discovered that people with both gum disease and cavities faced a 36% higher risk of major cardiovascular events, including heart attacks, fatal heart disease, or stroke.

Routine dental visits appeared to make a major difference. Participants who went to the dentist regularly were 81% less likely to have both gum disease and cavities and had 29% lower odds of having gum disease alone.




"This study reinforces the idea that taking care of your teeth and gums isn't just about your smile; it could help protect your brain," said Sen. "People with signs of gum disease or cavities should seek treatment not just to preserve their teeth, but potentially to reduce stroke risk."

Limitations and Future Research

One limitation of the study is that researchers assessed participants' oral health only once, at the beginning of the study. This means changes in dental health over time were not measured. The authors also noted that other, unaccounted-for health or lifestyle factors may have influenced the results.

Still, the findings add to growing evidence that oral health and brain health are more closely connected than once thought.
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Scientists say gluten isn't the problem after all | ScienceDaily
A major scientific review has found that what many people call "gluten sensitivity" may actually be linked to the way the gut and brain communicate, not to gluten itself. The condition affects around 10 percent of people worldwide, and the new findings could reshape how it is understood, diagnosed, and treated.


						
Published on October 22 in The Lancet, the comprehensive review analyzed existing studies on non-celiac gluten sensitivity (NCGS). Researchers aimed to clarify why people experience symptoms after eating foods that contain gluten even though they do not have celiac disease. Symptoms such as bloating, abdominal pain, and fatigue are common among those who report gluten sensitivity.

Most Symptoms Aren't Caused by Gluten

Associate Professor Jessica Biesiekierski from the University of Melbourne, who led the study, explained that the results challenge long-held assumptions about the condition.

"Contrary to popular belief, most people with NCGS aren't reacting to gluten," she said. "Our findings show that symptoms are more often triggered by fermentable carbohydrates, commonly known as FODMAPs, by other wheat components or by people's expectations and prior experiences with food."

When researchers compared reactions in carefully controlled studies, they found that only a small number of people showed genuine gluten responses. Overall, reactions were no different from those caused by a placebo.

A New Definition for Gluten Sensitivity

According to Biesiekierski, recent evidence shows that people with irritable bowel syndrome (IBS) who think they are gluten-sensitive often react in similar ways to gluten, wheat, and placebo. "This suggests that how people anticipate and interpret gut sensations can strongly influence their symptoms," she said.




Taken together, the findings indicate that NCGS is part of a broader gut-brain interaction spectrum, more closely related to conditions like IBS than to a gluten disorder.

Implications for Public Health and Treatment

The research team, which included scientists from Australia, The Netherlands, Italy, and the United Kingdom, said the results have important consequences for how gut-related symptoms are managed. They may influence not only medical diagnosis and dietary advice but also future public health messaging.

"Millions of people around the world avoid gluten believing it harms their gut, often after experiencing real symptoms that range from mild discomfort to severe distress," Biesiekierski said. "Improving our scientific and clinical understanding of a condition affecting up to 15 percent of the global population is incredibly important."

Toward More Accurate Diagnosis and Personalized Care

Associate Professor Jason Tye-Din, Director of the Snow Centre for Immune Health and a gastroenterologist at the Royal Melbourne Hospital, said the updated understanding will help clinicians better identify and treat people with NCGS.




"Distinguishing NCGS from related gut conditions is essential for clinicians to offer accurate diagnosis and individualised care, as well as treating underlying drivers," he said. "This review supports a more personalized, evidence-based approach to gut health and avoids unnecessary dietary restriction."

Rethinking Gluten Messaging

Biesiekierski added that successful management of NCGS should combine dietary changes with psychological support while maintaining proper nutrition.

"We would like to see public health messaging shift away from the narrative that gluten is inherently harmful, as this research shows that this often isn't the case," she said. "These findings additionally call for better diagnostic tools, more rigorous clinical pathways and research funding in this field, as well as improved public education and food labeling."
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Scientists just found a surprising twist in Earth's extinction story | ScienceDaily
For years, many scientists have warned that Earth is undergoing another mass extinction, with species disappearing faster than ever before. These warnings often rely on projecting extinction data from the past 500 years into the future, assuming that current rates are accelerating dramatically.


						
However, new research from Kristen Saban and John Wiens of the University of Arizona's Department of Ecology and Evolutionary Biology suggests a different picture. Their analysis shows that over the past five centuries, extinctions among plants, arthropods, and land vertebrates actually reached their highest point about a century ago and have been declining since. The study also found that earlier extinction waves were driven mostly by invasive species on islands, whereas today's greatest danger to wildlife is the loss of natural habitats.

Reassessing the Mass Extinction Narrative

The researchers argue that predictions of an ongoing mass extinction may rely on oversimplified or outdated assumptions. Many of these projections treat past extinction patterns as if they apply equally to modern times, ignoring how the main causes of species loss have shifted over history.

Published in the Proceedings of the Royal Society of London, the paper is the first comprehensive analysis to examine both the rates and causes of recent extinctions across plants and animals. The team reviewed data from nearly 2 million species and closely studied 912 species known to have gone extinct in the last 500 years.

"We discovered that the causes of those recent extinctions were very different from the threats species are currently facing," said Wiens, professor of ecology and evolutionary biology. "This makes it problematic to extrapolate these past extinction patterns into the future, because the drivers are rapidly changing, particularly with respect to habitat loss and climate change."

Saban and Wiens noted that most of what we know about species loss comes from recent centuries, yet many studies have assumed those patterns predict future risks. In reality, the factors leading to extinction are far from uniform across time, habitats, or taxonomic groups.




"To our surprise, past extinctions are weak and unreliable predictors of the current risk that any given group of animals or plants is facing," said lead author Saban, who recently graduated from the U of A and is currently a doctoral student at Harvard University.

From Islands to Continents: Where Extinctions Hit Hardest

Extinction rates varied widely among species groups. Mollusks such as snails and mussels, along with vertebrates, were the most affected, while plants and arthropods faced relatively few losses. Many of the recorded extinctions occurred on isolated islands, including the Hawaiian Islands, where invasive species introduced by humans -- such as rats, pigs, and goats -- wiped out native wildlife.

On continental regions, however, most extinctions took place in freshwater environments. While invasive species caused the majority of island losses, habitat destruction has emerged as the dominant threat on land.

Unexpectedly, the study found no evidence that climate change has increased extinctions during the past two centuries.

"That does not mean that climate change is not a threat," Wiens said. "It just means that past extinctions do not reflect current and future threats."

The authors also considered threat levels -- for example "threatened," "endangered" or "least concern," -- for 163,000 species as assessed by the International Union for Conservation of Nature.




"The current threat level provides probably our best hint of what is currently happening and might happen in the near future," Wiens said. "We found the patterns of today's threats to be different from those of past extinctions. For example, most extinct species are mollusks and vertebrates on islands that were driven extinct by invasive species, but most threatened species today are mainland species facing habitat destruction."

A Call for Accuracy and Perspective

Saban said she doesn't want the study "to be taken as giving people a carte blanche" to suggest that human activity does not present a significant and urgent threat to many species.

"Biodiversity loss is a huge problem right now, and I think we have not yet seen the kinds of effects that it might have," she said. "But it's important that we talk about it with accuracy, that our science is rigorous in how we're able to detail these losses and prevent future ones."

Contrary to many studies, the rates at which species are going extinct are not rapidly accelerating, the study found.

"We show that extinction rates are not getting faster towards the present, as many people claim, but instead peaked many decades ago," Wiens said.

Signs of Hope for Species Conservation

For some groups, such as arthropods and plants and land vertebrates, extinction rates have actually declined over the last 100 years, notably since the early 1900s, he added. One of the reasons for declining extinction rates "is many people are working hard to keep species from going extinct. And we have evidence from other studies that investing money in conservation actually works."

According to Saban, the study was born out of a motivation to take a step back from doomsday scenarios.

"If we're saying that what is happening right now is like an asteroid hitting Earth, then the problem becomes insurmountable," she said. "By looking at the data in this way, we hope that our study helps inform our overall understanding of biodiversity loss and how we can come up with better ways to address it."
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AI restores James Webb telescope's crystal-clear vision | ScienceDaily
Two PhD students from Sydney have helped restore the sharp vision of the world's most powerful space observatory without ever leaving the ground. Louis Desdoigts, now a postdoctoral researcher at Leiden University in the Netherlands, and his colleague Max Charles celebrated their achievement with tattoos of the instrument they repaired inked on their arms -- an enduring reminder of their contribution to space science.


						
A Groundbreaking Software Fix

Researchers at the University of Sydney developed an innovative software solution that corrected blurriness in images captured by NASA's multi-billion-dollar James Webb Space Telescope (JWST). Their breakthrough restored the full precision of one of the telescope's key instruments, achieving what would once have required a costly astronaut repair mission.

This success builds on the JWST's only Australian-designed component, the Aperture Masking Interferometer (AMI). Created by Professor Peter Tuthill from the University of Sydney's School of Physics and the Sydney Institute for Astronomy, the AMI allows astronomers to capture ultra-high-resolution images of stars and exoplanets. It works by combining light from different sections of the telescope's main mirror, a process known as interferometry. When the JWST began its scientific operations, researchers noticed that AMI's performance was being affected by faint electronic distortions in its infrared camera detector. These distortions caused subtle image fuzziness, reminiscent of the Hubble Space Telescope's well-known early optical flaw that had to be corrected through astronaut spacewalks.

Solving a Space Problem from Earth

Instead of attempting a physical repair, PhD students Louis Desdoigts and Max Charles, working with Professor Tuthill and Associate Professor Ben Pope (at Macquarie University), devised a purely software-based calibration technique to fix the distortion from Earth.

Their system, called AMIGO (Aperture Masking Interferometry Generative Observations), uses advanced simulations and neural networks to replicate how the telescope's optics and electronics function in space. By pinpointing an issue where electric charge slightly spreads to neighboring pixels -- a phenomenon called the brighter-fatter effect -- the team designed algorithms that digitally corrected the images, fully restoring AMI's performance.




"Instead of sending astronauts to bolt on new parts, they managed to fix things with code," Professor Tuthill said. "It's a brilliant example of how Australian innovation can make a global impact in space science."

Sharper Views of the Universe

The results have been striking. With AMIGO in use, the James Webb Space Telescope has delivered its clearest images yet, capturing faint celestial objects in unprecedented detail. This includes direct images of a dim exoplanet and a red-brown dwarf orbiting the nearby star HD 206893, about 133 light years from Earth.

A related study led by Max Charles further demonstrated AMI's renewed precision. Using the improved calibration, the telescope produced sharp images of a black hole jet, the fiery surface of Jupiter's moon Io, and the dust-filled stellar winds of WR 137 -- showing that JWST can now probe deeper and clearer than before.

"This work brings JWST's vision into even sharper focus," Dr. Desdoigts said. "It's incredibly rewarding to see a software solution extend the telescope's scientific reach -- and to know it was possible without ever leaving the lab."

Dr. Desdoigts has now landed a prestigious postdoctoral research position at Leiden University in the Netherlands.

Both studies have been published on the pre-press server arXiv. Dr. Desdoigts' paper has been peer-reviewed and will shortly be published in the Publications of the Astronomical Society of Australia. We have published this release to coincide with the latest round of James Webb Space Telescope General Observer, Survey and Archival Research programs.

Associate Professor Benjamin Pope, who presented on these findings at SXSW Sydney, said the research team was keen to get the new code into the hands of researchers working on JWST as soon as possible.
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Scientists finally spot hidden waves powering the Sun's corona | ScienceDaily
Researchers have made a major leap in solar physics by finding the first direct evidence of small-scale torsional Alfven waves within the Sun's corona. These elusive magnetic waves, first theorized in the 1940s, have long been suspected to play a key role in heating the Sun's outer atmosphere.


						
The findings, published on October 24 in Nature Astronomy, were achieved using the powerful U.S. National Science Foundation (NSF) Daniel K. Inouye Solar Telescope in Hawaii. With this discovery, scientists may finally have an explanation for why the Sun's outer layer, the corona, reaches millions of degrees while its surface remains around 5,500degC.

Understanding Alfven Waves and Their Role

Alfven waves are magnetic vibrations that move through plasma, first predicted in 1942 by Nobel laureate Hannes Alfven. Larger versions of these waves have been seen before, often linked to solar flares. This new observation, however, marks the first time scientists have captured evidence of the smaller, constantly present twisting type that may provide continuous energy to the Sun.

UKRI Future Leader Fellow Professor Richard Morton of Northumbria University led the study. He explained, "This discovery ends a protracted search for these waves that has its origins in the 1940s. We've finally been able to directly observe these torsional motions twisting the magnetic field lines back and forth in the corona."

A Technological Breakthrough with the Inouye Solar Telescope

The discovery was made possible by the Daniel K. Inouye Solar Telescope's Cryogenic Near Infrared Spectropolarimeter (Cryo-NIRSP), the most advanced instrument ever built to study the Sun's corona. This instrument can detect extremely fine structures in the solar atmosphere and measure even the slightest motion of plasma.




The telescope's four-meter mirror -- four times larger than any previous solar telescope -- makes it the most powerful facility of its kind. Operated by the NSF's National Solar Observatory, it represents over twenty years of global collaboration. Northumbria University contributed through a UK consortium that designed cameras for the telescope's Visible Broadband Imager, building on the institution's strong background in solar research.

Tracking Superheated Iron in the Corona

Professor Morton was granted observing time while the telescope was still undergoing testing. Using Cryo-NIRSP, his team followed the movement of iron in the corona, heated to an extraordinary 1.6 million degrees Celsius.

The key to identifying the elusive twisting waves came from new data analysis methods developed by Morton. As he explains: "The movement of plasma in the sun's corona is dominated by swaying motions. These mask the torsional motions, so I had to develop a way of removing the swaying to find the twisting."

Unlike the more familiar "kink" waves that cause entire magnetic structures to sway and can be seen in solar videos, torsional Alfven waves create a subtle twisting motion that can only be detected spectroscopically. This means scientists must measure how plasma shifts toward and away from Earth, producing telltale red and blue patterns on opposite sides of magnetic structures.

Unlocking the Secrets of Solar Heat and Energy

This discovery sheds new light on how the Sun's atmosphere functions. The corona, visible during total solar eclipses, can exceed one million degrees Celsius -- hot enough to propel charged particles outward as the solar wind that fills our solar system.




The research involved scientists from Peking University (China), KU Leuven (Belgium), Queen Mary University of London, the Chinese Academy of Sciences, and the NSF National Solar Observatory in Hawaii and Colorado, reflecting a broad international effort.

Understanding how Alfven waves behave has practical significance for predicting space weather. The solar wind carries magnetic disturbances that can interfere with GPS, satellites, and power grids on Earth. These newly observed waves may also explain "magnetic switchbacks," bursts of energy in the solar wind recently detected by NASA's Parker Solar Probe.

"This research provides essential validation for the range of theoretical models that describe how Alfven wave turbulence powers the solar atmosphere," added Professor Morton. "Having direct observations finally allows us to test these models against reality."

Future Research and Ongoing Discoveries

The team anticipates this discovery will spark further investigations into how these waves propagate and dissipate energy in the corona. The ability of the Daniel K. Inouye Solar Telescope's Cryo-NIRSP instrument to provide high-quality spectra opens new possibilities for studying wave physics in the solar atmosphere.

The research was supported by UKRI Future Leaders Fellowships, the National Natural Science Foundation of China, and the European Union's Horizon Europe programme.

This is the third paper Professor Morton has published this year in relation to his research into Alfven waves. In April 2025 the paper High-frequency Coronal Alfvenic Waves Observed with DKIST/Cryo-NIRSPwas published in The Astrophysical Journal, followed by the paper On the Origins of Coronal Alfvenic Waves, published in June 2025 in The Astrophysical Journal Letters.
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The math says life shouldn't exist, but somehow it does | ScienceDaily
A groundbreaking study is taking a fresh look at one of science's oldest questions: how did life arise from nonliving material on early Earth? Researcher Robert G. Endres of Imperial College London has created a new mathematical framework suggesting that the spontaneous appearance of life may have been far less likely than many scientists once believed.


						
The Improbable Odds of Life Emerging Naturally

The research examines how extraordinarily difficult it would be for organized biological information to form under plausible prebiotic conditions. Endres illustrates this by comparing it to trying to write a coherent article for a leading science website by tossing random letters onto a page. As complexity increases, the probability of success quickly drops to near zero.

To explore the issue, Endres applied principles from information theory and algorithmic complexity to estimate what it would take for the first simple cell, known as a protocell, to assemble itself from basic chemical ingredients. This approach revealed that the odds of such a process happening naturally are astonishingly low.

Why Chance Alone May Not Be Enough

The findings suggest that random chemical reactions and natural processes may not fully explain how life appeared within the limited time available on early Earth. Because systems naturally tend toward disorder, building the intricate molecular organization required for life would have been a major challenge.

Although this doesn't mean that life's origin was impossible, Endres argues that current scientific models may be missing key elements. He emphasizes that identifying the physical principles behind life's emergence from nonliving matter remains one of the greatest unsolved problems in biological physics.




Considering a Speculative Alternative

The study also briefly considers directed panspermia, a controversial idea proposed by Francis Crick and Leslie Orgel. This hypothesis suggests that life could have been intentionally introduced to Earth by advanced extraterrestrial civilizations. While Endres acknowledges the idea as logically possible, he notes that it runs counter to Occam's razor, the principle that favors simpler explanations.

Rather than ruling out natural origins, the research provides a way to quantify how difficult the process may have been. It points to the potential need for new physical laws or mechanisms that could help overcome the immense informational and organizational barriers to life. The work represents an important move toward a more mathematically grounded understanding of how living systems might arise.

A Continuing Mystery

This study is a reminder that some of the most profound questions in science remain unanswered. By merging mathematics with biology, researchers are beginning to uncover new layers of insight into one of humanity's oldest mysteries: how existence itself began.

Adapted from an article originally published on Universe Today.
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Life expectancy gains have slowed sharply, study finds | ScienceDaily
A new international analysis led by a University of Wisconsin-Madison professor reveals that the remarkable gains in life expectancy seen across wealthy nations during the early 20th century have slowed dramatically. The findings indicate that no generation born after 1939 is expected to reach an average age of 100.


						
Researchers Track a Century of Longevity Data

The study, published in the Proceedings of the National Academy of Sciences, was conducted by Hector Pifarre i Arolas of the La Follette School of Public Affairs, Jose Andrade of the Max Planck Institute for Demographic Research, and Carlo Giovanni Camarda of the Institut national d'etudes demographiques. Drawing from the Human Mortality Database, the researchers examined data from 23 high-income, low-mortality countries using six independent methods to forecast mortality trends.

According to Pifarre i Arolas, "The unprecedented increase in life expectancy we achieved in the first half of the 20th century appears to be a phenomenon we are unlikely to achieve again in the foreseeable future. In the absence of any major breakthroughs that significantly extend human life, life expectancy would still not match the rapid increases seen in the early 20th century even if adult survival improved twice as fast as we predict."

A Century of Uneven Gains

Between 1900 and 1938, life expectancy in wealthy nations rose by roughly five and a half months per generation. Someone born in 1900 could expect to live an average of 62 years, while a person born in 1938 could expect to reach about 80 years -- a dramatic improvement over just a few decades.

For generations born between 1939 and 2000, however, progress slowed to around two and a half to three and a half months per generation, depending on the statistical model used. Mortality forecasting models -- analytical tools that predict future lifespans using past and present mortality data -- allowed the researchers to project multiple possible futures for human longevity.




"We forecast that those born in 1980 will not live to be 100 on average, and none of the cohorts in our study will reach this milestone. This decline is largely due to the fact that past surges in longevity were driven by remarkable improvements in survival at very young ages," according to corresponding author Andrade.

In the early 20th century, rapid declines in infant mortality -- brought about by medical innovation, improved sanitation, and higher living standards -- significantly boosted average life expectancy. Today, infant and child mortality rates in high-income countries are already extremely low, meaning future gains must come from improved survival at older ages. The study concludes that such advances are unlikely to match the explosive pace of progress achieved a century ago.

Implications for Policy, Healthcare, and Planning

Although forecasts can never be fully certain, the authors emphasize that their results provide essential insights for policymakers preparing for the future. Unexpected developments such as new pandemics, medical breakthroughs, or major societal shifts could alter these trends, but current evidence suggests a long-term slowdown.

This slowdown has consequences that go beyond national statistics. While the study focuses on populations rather than individuals, slower life expectancy growth may influence how people approach saving, retirement, and long-term care. As Pifarre i Arolas and his colleagues suggest, both governments and individuals may need to adjust their expectations and plans for the decades ahead.
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Weight-loss drugs like Ozempic may also curb drug and alcohol addiction | ScienceDaily
A promising group of medications already used to treat diabetes and obesity may also hold potential for tackling alcohol and drug addiction, according to a new study published in the Journal of the Endocrine Society.


						
These drugs, called Glucagon-Like Peptide-1 Receptor Agonists (GLP-1RAs), could represent a hopeful new direction for addressing alcohol and other substance use disorders.

"Early research in both animals and humans suggests that these treatments may help reduce alcohol and other substance use," said lead researcher Lorenzo Leggio, M.D., Ph.D., of the National Institute on Drug Abuse (NIDA) and the National Institute on Alcohol Abuse and Alcoholism (NIAAA), both part of the National Institutes of Health (NIH) in Bethesda, Md. "Some small clinical trials have also shown encouraging results."

Current Treatment Options Are Limited

Substance use disorders are identified through four key patterns: physical dependence, risky behavior, social difficulties, and loss of control.

The widespread harm caused by these disorders extends far beyond individual health, affecting families, communities, and societies worldwide. Alcohol, in particular, is considered the most damaging drug overall, contributing not only to health problems but also to traffic accidents and incidents of violence, according to researchers.

Even with the scale of the problem, fewer than one in four people received treatment for alcohol or other substance use disorders in 2023.




The authors point to numerous barriers, including stigma and limited resources for patients and providers. "Current treatments for [alcohol and other substance use disorders] fall short of addressing public health needs," the study noted.

GLP-1 Drugs and Their Potential Role in Addiction

GLP-1 medications have recently gained fame for their success in reducing appetite and promoting weight loss.

Beyond their effects on digestion, GLP-1 molecules play a major role in the brain. Activation of GLP-1 receptors in the central nervous system helps regulate hunger signals, prompting people to eat when hungry and stop when satisfied.

The study highlights that some forms of obesity share biological and neurological traits with addiction, though this idea remains debated.

"Pathways implicated in addiction also contribute to pathological overeating and obesity," the study says.




Recognizing this overlap, scientists began exploring GLP-1 drugs as a possible treatment for substance use disorders. Early studies in animals and humans suggest that these drugs may influence the brain circuits that drive addictive behavior, potentially lowering cravings and use while also benefiting other coexisting health issues.

Evidence from Early Research

Studies that examine GLP-1 effects on substance use disorders include:
    	Alcohol use disorder (AUD): A randomized controlled trial with exenatide, the first GLP-1receptor agonist approved for diabetes, showed no significant effect on alcohol consumption, although a secondary analysis indicated reduced alcohol intake in the subgroup of people with AUD and comorbid obesity. A more recent randomized controlled trial showed that low-dose semaglutide -- a newer GLP-1 receptor agonist approved for both diabetes and obesity -- reduced laboratory alcohol self-administration, as well as drinks per drinking days and craving, in people with AUD.
    	Opioid use disorder: In rodent models, several GLP-1 receptor agonists have been shown to reduce self-administration of heroin, fentanyl and oxycodone. The studies also found that these medications reduce reinstatement of drug seeking, a rodent model of relapse in drug addiction.
    	Tobacco use disorder: Preclinical data show that GLP-1 receptor agonists reduce nicotine self-administration, reinstatement of nicotine seeking, and other nicotine-related outcomes in rodents. Initial clinical trials suggest the potential for these medications to reduce cigarettes per day and prevent weight gain that often follows smoking cessation.

The Road Ahead

Leggio and his colleagues emphasize that more research is needed to confirm how effectively GLP-1 drugs treat addiction and to understand the underlying biological mechanisms.

Despite the unanswered questions, researchers remain optimistic.

"This research is very important because alcohol and drug addiction are major causes of illness and death, yet there are still only a few effective treatment options," Leggio said. "Finding new and better treatments is critically important to help people live healthier lives."

Other study authors are Nirupam M. Srinivasan of the University of Galway in Galway, Ireland; Mehdi Farokhnia of NIDA and NIAAA; Lisa A. Farinelli of NIDA; and Anna Ferrulli of the University of Milan and Istituto di Ricovero e Cura a Carattere Scientifico (IRCCS) MultiMedica in Milan, Italy.

Research reported in this article was supported in part by NIDA and NIAAA. The content is solely the responsibility of the authors and does not necessarily represent the official views of the NIH.
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Scientists just uncovered what's really happening beneath this mysterious volcano | ScienceDaily
How do volcanoes function beneath their rocky surfaces? What drives the rumbling vibrations, called tremor, that occur when molten rock or gases travel upward through underground channels? Professor Dr. Miriam Christina Reiss, a volcano seismologist at Johannes Gutenberg University Mainz (JGU), and her research group have traced these tremor signals beneath Tanzania's Oldoinyo Lengai volcano.


						
"We were not only able to detect tremor, but also to determine its exact position in three dimensions -- its location and depth below the surface," said Reiss. "What was particularly striking was the diversity of different tremor signals we detected."

The team's work offers fresh insight into how magma and gases move within the planet and could help scientists better understand volcanic behavior. Their research also carries practical importance, as it may one day make volcanic eruption forecasts more accurate. The findings were published in Communications Earth & Environment.

Tremor as a Window into Volcanic Activity

When magma ascends from deep within Earth, it can make the ground shake. Under high pressure, magma can crack surrounding rock, producing earthquakes. Other movements create weaker, continuous vibrations known as tremor. These occur when magma pushes through existing conduits, when gas bubbles escape, or when pressure fluctuates inside volcanic channels.

"For volcano seismology, it is extremely interesting to study these signals and wave types that arise when magma moves below the surface," explained Reiss. Her research centers on two key questions: Where exactly does tremor begin, and what causes it to form? The answers reveal important clues about a volcano's internal state and level of activity.

Reiss and her colleagues monitored Oldoinyo Lengai for 18 months using an array of seismometers positioned around the volcano to record ground vibrations. Once back in Mainz, they analyzed a nine-week segment of data in detail. "For the first time, we were able to determine the precise location where tremor occurs," said Reiss. "We discovered that two types of tremor seem to be linked: one originated at around five kilometers depth and the other near the base of the volcano -- with a time delay between them. It is clear that these signals are connected, thus we see a directly linked system here." The variety of tremor signals they observed was unexpectedly wide, suggesting that the vibrations come from different parts of the volcano with distinct physical conditions and processes at work.

Oldoinyo Lengai is unlike any other volcano on the planet. It is the world's only active carbonatite volcano, producing lava that is unusually fluid and relatively cool at about 550 degrees Celsius, compared to the 650 to 1,200 degrees typical of most magmas. "The results were particularly surprising because the magma is so fluid. We had expected few or no tremor as the interaction with the surrounding rock would likely be weaker," noted Reiss.

Advancing the Science of Volcano Seismology

The team's results mark an important step forward in understanding how magma moves within volcanoes. "Tremor occurs whenever magma is moving -- including before eruptions," Reiss explained. "But which tremor signals are true precursors of an eruption, and which are just background 'gurgling'? Our results lay the foundation for improving eruption forecasting in the future."
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Hippos once roamed frozen Germany with mammoths | ScienceDaily
Hippos, now found only in sub-Saharan Africa, managed to survive in central Europe far longer than anyone previously believed. A new analysis of ancient bones shows that hippos lived in the Upper Rhine Graben between about 47,000 and 31,000 years ago, during the depths of the last ice age. The findings come from an international research team led by the University of Potsdam and the Reiss-Engelhorn-Museen Mannheim in collaboration with the Curt-Engelhorn-Zentrum Archaometrie, and were recently published in Current Biology.


						
Extinction Timeline Rewritten

Until recently, scientists thought the common hippopotamus (Hippopotamus amphibius) disappeared from central Europe roughly 115,000 years ago, when the last interglacial period ended. However, the new study -- conducted by researchers from the University of Potsdam, the Reiss-Engelhorn-Museen Mannheim, the Curt-Engelhorn-Zentrum Archaometrie Mannheim, ETH Zurich, and several international partners -- reveals that hippos actually persisted in the Upper Rhine Graben of southwestern Germany tens of thousands of years later, well into the middle of the last ice age.

The Upper Rhine Graben serves as a vital record of ancient climate conditions. Animal bones buried for millennia in layers of gravel and sand offer rare windows into the past. "It's amazing how well the bones have been preserved. At many skeletal remains it was possible to take samples suitable for analysis -- that is not a given after such a long time," said Dr. Ronny Friedrich, a specialist in age determination at the Curt-Engelhorn-Zentrum Archaometrie.

Genetic and Radiocarbon Clues

Researchers examined numerous hippopotamus fossils using both genetic and radiocarbon dating methods. Ancient DNA sequencing revealed that these Ice Age hippos were closely related to modern African populations and were part of the same species. Radiocarbon dating confirmed their presence during a warmer phase of the middle Weichselian glaciation, when conditions temporarily allowed the animals to survive in central Europe.

Further genome-wide analysis showed that the European hippo population had extremely low genetic diversity, suggesting it was both small and geographically isolated. Fossil evidence also revealed that these warm-adapted hippos lived alongside cold-climate animals such as mammoths and woolly rhinoceroses -- an unusual ecological mix that highlights the complexity of Ice Age environments.




Rethinking Europe's Ice Age Ecosystem

"The results demonstrate that hippos did not vanish from middle Europe at the end of the last interglacial, as previously assumed," summarizes first author Dr. Patrick Arnold. "Therefore, we should re-analyze other continental European hippo fossils traditionally attributed to the last interglacial period."

Prof. Dr. Wilfried Rosendahl, general director of the Reiss-Engelhorn-Museen Mannheim and project leader of "Eiszeitfenster Oberrheingraben" is convinced that ice age research still holds many exciting questions: "The current study provides important new insights which impressively prove that ice age was not the same everywhere, but local peculiarities taken together form a complex overall picture -- similar to a puzzle. It would now be interesting and important to further examine other heat-loving animal species, attributed so far to the last interglacial."

The research was carried out as part of the "Eiszeitfenster Oberrheingraben" project, supported by the Klaus Tschira Stiftung Heidelberg. This interdisciplinary effort aims to shed light on climate and environmental evolution in the Upper Rhine Graben and southwestern Germany over the past 400,000 years. The study focused on Ice Age bones from the Reis collection, housed at the Reiss-Engelhorn-Museen, which continue to reveal remarkable insights into Europe's dynamic prehistoric world.
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Scientists turn flower fragrance into a mosquito killer | ScienceDaily
To combat mosquito-borne illnesses that claim hundreds of thousands of lives each year, scientists have enlisted an unexpected partner: a fungus that gives off a floral scent.


						
By exploiting mosquitoes' attraction to flowers, an international team of researchers engineered a new strain of Metarhizium fungus that releases a sweet aroma similar to real blooms. The modified fungus draws in the insects and infects them, ultimately killing them.

The scientists were inspired by natural fungi that emit a pleasant chemical known as longifolene, which they discovered could attract mosquitoes. Building on that idea, they created a fungus that acts like a lethal perfume for the pests, offering a promising tool against malaria, dengue, and other deadly diseases that are becoming increasingly resistant to chemical pesticides. Their findings were published in Nature Microbiology on October 24, 2025.

How the "Perfumed" Fungus Works

"Mosquitoes need flowers because they provide nectar, a crucial source of food for them, and they are drawn to flowers through their scents," explained paper co-author Raymond St. Leger, a Distinguished University Professor of Entomology at the University of Maryland. "After observing that some types of fungi could trick mosquitoes into thinking they were flowers, we realized we could turbo-charge the attraction by engineering fungi to produce more longifolene, a sweet-smelling compound that's already very common in nature. Before this study, longifolene wasn't known to attract mosquitoes. We're letting nature give us a hint to tell us what works against mosquitoes."

According to St. Leger, the floral-scented fungus provides an easy and accessible method for controlling mosquito populations. The spores can simply be placed in containers indoors or outdoors, where they gradually release longifolene over several months. When mosquitoes come into contact with the fungus, they become infected and die within a few days. In laboratory tests, the fungus wiped out 90 to 100% of mosquitoes, even in environments filled with competing scents from people and real flowers. Despite its potency, the fungus is completely harmless to humans.

Safe, Targeted, and Environmentally Friendly

"The fungus is completely harmless to humans as longifolene is already commonly used in perfumes and has a long safety record," St. Leger said. "This makes it much safer than many chemical pesticides. We've also designed the fungus and its containers to target mosquitoes specifically rather than any other insects and longifolene breaks down naturally in the environment."




In addition, unlike chemical alternatives that mosquitoes have gradually become resistant to, this biological approach may be nearly impossible for mosquitoes to outsmart or avoid.

"If mosquitoes evolve to avoid longifolene, that could mean they'll stop responding to flowers," St. Leger explained. "But they need flowers as a food source to survive, so it would be very interesting to see how they could possibly avoid the fungus yet still be attracted to the flowers they need. It'll be very difficult for them to overcome that hurdle, and we have the option of engineering the fungus to produce additional floral odors if they evolve to specifically avoid longifolene."

Affordable and Scalable Global Potential

What also makes this new fungal technology particularly promising is how practical and affordable it is to produce. Other forms of Metarhizium are already commonly cultivated around the world on cheap materials like chicken droppings, rice husks and wheat scraps that are readily available after harvest. The affordability and simplicity of the fungus could be key to reducing mosquito disease-related deaths in many parts of the world, especially in poorer countries in the global south.

Finding effective new weapons against mosquitoes could be more important than ever. St. Leger warns that in the future, mosquito-borne diseases currently limited to tropical regions could threaten new targets, including the United States. With rising global temperatures and the growing unpredictability of weather, disease-carrying mosquitoes have begun to spread to new areas beyond their usual habitats.

"Mosquitoes love many of the ways we are changing our world," St. Leger said. "Right now, we're hoping to use these approaches in Africa, Asia and South America. But one day, we may need them for ourselves."

Next Steps in the Fight Against Mosquito-Borne Disease




St. Leger and his colleagues are now testing the fungus in larger outdoor trials to prepare it for regulatory review.

"It's not as if you're going to necessarily find a silver bullet to control mosquitoes everywhere, but we're trying to develop a very diverse and flexible set of tools that people in different parts of the world can use and choose from," St. Leger said. "Different people will find different approaches work best for their particular situation and the particular mosquitoes they're dealing with. In the end, our goal is to give people as many options as possible to save lives."
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        Your pumpkin might be hiding a toxic secret
        Researchers in Japan have revealed how some gourds draw pollutants into their fruits. The secret lies in a protein that carries contaminants through the plant sap. By manipulating this protein's structure, scientists hope to breed crops that resist contamination or serve as natural soil purifiers. This finding bridges food safety and environmental cleanup.

      

      
        It sounds creepy, but these scientific breakthroughs could save lives
        From mini-brains to spider-inspired gloves and wolf apple coatings, scientists are turning eerie-sounding experiments into real innovations that could revolutionize health and sustainability. Lab-grown brain organoids may replace animal testing, spider-silk gloves could create instant wound dressings, wolf apple starch keeps veggies fresh, and researchers even found microplastics lurking in human retinas--offering both wonder and a warning about the modern world.

      

      
        Scientists turn common semiconductor into a superconductor
        Researchers have made germanium superconducting for the first time, a feat that could transform computing and quantum technologies. Using molecular beam epitaxy to embed gallium atoms precisely, the team stabilized the crystal structure to carry current without resistance. The discovery paves the way for scalable, energy-efficient quantum devices and cryogenic electronics.

      

      
        Electricity reprograms immune cells to speed up recovery
        By electrically stimulating macrophages, scientists at Trinity College Dublin have found a way to calm inflammation and promote faster healing. The process turns these immune cells into tissue-repairing helpers, enhancing regeneration and blood vessel growth. Safe, effective, and based on human cells, this discovery could revolutionize treatments for inflammation and injury recovery.

      

      
        Scientists discover a way simulate the Universe on a laptop
        Scientists have developed a groundbreaking tool called Effort.jl that lets them simulate the structure of the universe using just a laptop. The team created a system that dramatically speeds up how researchers study cosmic data, turning what once took days of supercomputer time into just a few hours. This new approach helps scientists explore massive datasets, test models, and fine-tune their understanding of how galaxies form and evolve.

      

      
        Scientists discover a stunning new golden-tongued lizard in China
        A new species of mountain lizard, Diploderma bifluviale, has been discovered in the upper Dadu River Valley of China. Its distinct traits and isolated habitat highlight the hidden biodiversity of the Hengduan Mountains.

      

      
        Scientists reverse Alzheimer's in mice with groundbreaking nanotech
        Researchers used supramolecular nanoparticles to repair the brain's vascular system and reverse Alzheimer's in mice. Instead of carrying drugs, the nanoparticles themselves triggered natural clearance of amyloid-b proteins. This restored blood-brain barrier function and reversed memory loss. The results point to a revolutionary new path for treating neurodegenerative diseases.

      

      
        Humans evolved faster than any other ape
        UCL scientists found that human skulls evolved much faster than those of other apes, reflecting the powerful forces driving our brain growth and facial flattening. By comparing 3D models of ape skulls, they showed that humans changed about twice as much as expected. The findings suggest that both cognitive and social factors, not just intelligence, influenced our evolutionary path.

      

      
        Webb reveals the Universe's first galaxies were a chaotic mess
        JWST observations show that early galaxies were chaotic, gas-filled systems rather than stable disks. Researchers from Cambridge studied over 250 galaxies and found most were turbulent, still forming stars and merging rapidly. These findings challenge earlier views of early galactic order and bridge the gap between the universe's early chaos and the calmer "cosmic noon" era of peak star formation.

      

      
        Gum disease may quietly damage the brain, scientists warn
        People with gum disease may have higher levels of brain white matter damage, a new study finds. Researchers observed that participants with gum disease had significantly more white matter hyperintensities, even after accounting for other risk factors. The findings hint that chronic oral inflammation could subtly impact the brain, especially in older adults. More research is needed, but keeping gums healthy might protect the mind too.

      

      
        Hidden clues in ghostly particles could explain why we exist
        In a rare global collaboration, scientists from Japan and the United States joined forces to explore one of the universe's deepest mysteries -- why anything exists at all. By combining years of data from two massive neutrino experiments, researchers took a big step toward understanding how these invisible "ghost particles" might have tipped the cosmic balance in favor of matter over antimatter.

      

      
        Twin black hole collisions put Einstein's general relativity to its most extreme test
        Two recently observed black hole mergers, occurring just weeks apart in late 2024, have opened an extraordinary new window into the universe's most extreme events. These collisions not only revealed exotic spins and possible second-generation black holes but also provided unprecedented tests of Einstein's general relativity. The precision of these detections allowed scientists to confirm theoretical predictions with unmatched accuracy, while also probing the possible existence of ultralight boson...

      

      
        New quantum network could finally reveal dark matter
        Tohoku University researchers have found a way to make quantum sensors more sensitive by connecting superconducting qubits in optimized network patterns. These networks amplify faint signals possibly left by dark matter. The approach outperformed traditional methods even under realistic noise. Beyond physics, it could revolutionize radar, MRI, and navigation technologies.

      

      
        Scientists just found a way to grow diamonds without heat or pressure
        A University of Tokyo team has turned organic molecules into nanodiamonds using electron beams, overturning decades of assumptions about beam damage. Their discovery could transform materials science and deepen understanding of cosmic diamond formation.

      

      
        Your IQ may determine how well you hear in a crowd
        New research reveals that intelligence plays a key role in how well people process speech in noisy environments. The study compared neurotypical and neurodivergent individuals and found that cognitive ability predicted performance across all groups. This challenges the idea that listening struggles are solely due to hearing loss, emphasizing the brain's role in decoding complex soundscapes.

      

      
        Physicists capture trillion degree heat from the Big Bang's primordial plasma
        Rice University researchers have captured the temperature profile of quark-gluon plasma, the ultra-hot state of matter from the dawn of the universe. By analyzing rare electron-positron emissions from atomic collisions, they determined precise temperatures at different phases of the plasma's evolution. The results not only confirm theoretical predictions but also refine the "QCD phase diagram," which maps matter's behavior under extreme conditions.

      

      
        Online brain training reverses 10 years of aging in memory and learning
        A new McGill-led study reveals that digital brain exercises can rejuvenate aging brain systems responsible for learning and memory. Older adults using BrainHQ for 10 weeks showed restored cholinergic function -- effectively turning back the brain's clock by a decade. Scans confirmed measurable biochemical changes, offering a hopeful new approach for dementia prevention.

      

      
        Scientists find hidden antibiotic 100x stronger against deadly superbugs
        A team of scientists discovered a hidden antibiotic 100 times stronger than existing drugs against deadly superbugs like MRSA. The molecule had been overlooked for decades in a familiar bacterium. It shows no signs of resistance so far, offering hope in the fight against drug-resistant infections and paving the way for new approaches to antibiotic discovery.

      

      
        Scientists just found out how corals rebuild themselves on the reef
        Researchers at QUT uncovered how corals reattach to reefs through a three-phase process involving tissue transformation, anchoring, and skeleton formation. Differences among species reveal why some corals grow and attach faster than others. Intriguingly, corals even digest their own tissue to heal and prepare for attachment. This insight could make coral restoration projects more precise and successful.

      

      
        Antarctic robot 'Lassie' uncovers thousands of icefish nests beneath Antarctic ice
        Beneath the ice of Antarctica's Weddell Sea, scientists discovered a vast, organized city of fish nests revealed after the colossal A68 iceberg broke away. Using robotic explorers, they found over a thousand circular nests forming geometric patterns, each guarded by yellowfin noties. The expedition, initially aimed at studying the ice shelf and locating Shackleton's Endurance, instead unveiled a thriving, structured ecosystem in one of the harshest places on Earth.

      

      
        Why women live longer than men, explained by evolution
        An international team of researchers led by scientists from the Max Planck Institute for Evolutionary Anthropology in Leipzig, working with 15 collaborators around the world, has conducted the most comprehensive study yet of lifespan differences between the sexes in mammals and birds. Their findings shed new light on one of biology's enduring mysteries: why males and females age differently.

      

      
        A revolutionary DNA search engine is speeding up genetic discovery
        ETH Zurich scientists have created "MetaGraph," a revolutionary DNA search engine that functions like Google for genetic data. By compressing global genomic datasets by a factor of 300, it allows researchers to search trillions of DNA and RNA sequences in seconds instead of downloading massive data files. The tool could transform biomedical research and pandemic response.

      

      
        James Webb spots a cosmic moon factory 625 light-years away
        NASA's James Webb Space Telescope has captured the first detailed look at a carbon-rich disk surrounding the exoplanet CT Cha b, located about 625 light-years from Earth. The observations reveal a possible "moon factory," where dust and gas could be coalescing into new moons. The planet orbits a young star only 2 million years old, and the disk's composition offers rare insight into how moons and planets form in the early stages of a solar system's life.

      

      
        Scientists just solved the mystery of perfect spaghetti
        Scientists found that gluten is key to spaghetti's strength, acting like a microscopic safety net that prevents disintegration. Advanced imaging revealed how gluten-free pasta collapses more easily unless cooked perfectly. Salt, too, plays a structural role beyond flavor. The findings could help improve gluten-free products for better cooking performance and texture.

      

      
        Before plants or animals, fungi conquered Earth's surface
        Fungi's evolutionary roots stretch far deeper than once believed -- up to 1.4 billion years ago, long before plants or animals appeared. Using advanced molecular dating and gene transfer analysis, researchers reconstructed fungi's ancient lineage, revealing they were crucial in shaping Earth's first soils and ecosystems.

      

      
        Scientists discover COVID mRNA vaccines boost cancer survival
        Researchers found that COVID-19 mRNA vaccines significantly increased survival in lung and skin cancer patients undergoing immunotherapy. The vaccine appears to prime the immune system in a powerful, nonspecific way, enhancing cancer treatment outcomes. If confirmed, the discovery could lead to a universal cancer vaccine and transform oncology care.

      

      
        Earth's "boring billion" set the stage for complex life
        Scientists have traced the origins of complex life to the breakup of the supercontinent Nuna 1.5 billion years ago. This tectonic shift reduced volcanic carbon emissions, expanded shallow seas, and boosted oxygen availability. Far from a stagnant era, Earth's "Boring Billion" was a time of crucial transformation that made the planet more habitable. The study links deep-Earth movements directly to the rise of eukaryotic life.

      

      
        Ancient tides may have sparked humanity's first urban civilization
        New research shows that the rise of Sumer was deeply tied to the tidal and sedimentary dynamics of ancient Mesopotamia. Early communities harnessed predictable tides for irrigation, but when deltas cut off the Gulf's tides, they faced crisis and reinvented their society. This interplay of environment and culture shaped Sumer's myths, politics, and innovations, marking the dawn of civilization.

      

      
        Hidden 5-mile wide asteroid crater beneath the Atlantic revealed in stunning 3D
        A massive crater hidden beneath the Atlantic seafloor has been confirmed as the result of an asteroid strike from 66 million years ago. The new 3D seismic data reveals astonishing details about the violent minutes following impact--towering tsunamis, liquefied rock, and shifting seabeds. Researchers call it a once-in-a-lifetime look at how oceanic impacts unfold.

      

      
        Melting ice is hiding a massive climate secret beneath Antarctica
        The Southern Ocean absorbs nearly half of all ocean-stored human CO2, but its future role is uncertain. Despite models predicting a decline, researchers found that freshening surface waters are currently keeping deep CO2 trapped below. This stratification effect may be only temporary, as intensifying winds bring deep, carbon-rich water closer to the surface. If mixing increases, the Southern Ocean could begin releasing more CO2 than it absorbs.

      

      
        AI restores James Webb telescope's crystal-clear vision
        Two Sydney PhD students have pulled off a remarkable space science feat from Earth--using AI-driven software to correct image blurring in NASA's James Webb Space Telescope. Their innovation, called AMIGO, fixed distortions in the telescope's infrared camera, restoring its ultra-sharp vision without the need for a space mission.

      

      
        Scientists finally spot hidden waves powering the Sun's corona
        Researchers have directly observed torsional Alfven waves twisting through the Sun's corona -- magnetic waves first predicted over 80 years ago. Captured using the Daniel K. Inouye Solar Telescope, these motions could explain why the corona is millions of degrees hotter than the Sun's surface. The finding helps validate decades of solar physics theories and opens new paths to studying solar energy transfer.

      

      
        The math says life shouldn't exist, but somehow it does
        Life's origin story just became even more mysterious. Using mathematics and information theory, Robert G. Endres of Imperial College London found that the spontaneous emergence of life from nonliving matter may be far more difficult than scientists once thought.

      

      
        Weight-loss drugs like Ozempic may also curb drug and alcohol addiction
        GLP-1 drugs, originally developed for diabetes and obesity, may also curb addictive behaviors by acting on reward circuits in the brain. Early trials show reductions in alcohol intake, opioid seeking, and nicotine use. Though more research is needed, scientists believe these drugs could open a powerful new front in addiction therapy.

      

      
        Scientists just uncovered what's really happening beneath this mysterious volcano
        Researchers traced tremor signals deep inside Tanzania's Oldoinyo Lengai volcano, pinpointing their 3D locations for the first time. The study revealed linked tremors at different depths, offering a rare glimpse into magma and gas movement. Because this volcano's magma is unusually cool and fluid, the results defy expectations and could transform how scientists forecast eruptions.

      

      
        Hippos once roamed frozen Germany with mammoths
        New research shows that hippos lived in central Europe tens of thousands of years longer than previously thought. Ancient DNA and radiocarbon dating confirm they survived in Germany's Upper Rhine Graben during a milder Ice Age phase. Closely related to modern African hippos, they shared the landscape with cold-adapted giants like mammoths. The finding rewrites Ice Age history and suggests regional climates were far more diverse.

      

      
        Scientists turn flower fragrance into a mosquito killer
        A team of researchers has developed a floral-scented fungus that tricks mosquitoes into approaching and dying. The fungus emits longifolene, a natural scent that irresistibly draws them in. It's harmless to humans, inexpensive to produce, and remains potent for months. This innovative biological control could be crucial as mosquitoes spread with climate change.

      

      
        MIT physicists just found a way to see inside atoms
        MIT researchers have devised a new molecular technique that lets electrons probe inside atomic nuclei, replacing massive particle accelerators with a tabletop setup. By studying radium monofluoride, they detected energy shifts showing electrons interacting within the nucleus. This breakthrough could help reveal why matter dominates over antimatter in the universe.

      

      
        Dinosaurs were thriving when the asteroid struck
        Dinosaurs weren't dying out before the asteroid hit--they were thriving in vibrant, diverse habitats across North America. Fossil evidence from New Mexico shows that distinct "bioprovinces" of dinosaurs existed until the very end. Their extinction was sudden, not gradual, and the recovery of life afterward mirrored climate-driven patterns. It's a powerful reminder of life's adaptability and fragility.

      

      
        Ancient DNA reveals the deadly diseases behind Napoleon's defeat
        Researchers have uncovered microbial evidence in the remains of Napoleon's soldiers from the 1812 Russian retreat. Genetic analysis revealed pathogens behind paratyphoid and relapsing fever, diseases likely contributing to the army's massive losses. Using advanced DNA sequencing, the team pieced together centuries-old infection clues, connecting historical accounts with modern science. Their work redefines our understanding of how disease shaped history's most infamous retreat.

      

      
        Living computers powered by mushrooms
        Scientists have found that mushrooms can act as organic memory devices, mimicking neural activity while consuming minimal power. The Ohio State team grew and trained shiitake fungi to perform like computer chips, capable of switching between electrical states thousands of times per second. These fungal circuits are biodegradable and low-cost, opening the door to sustainable, brain-like computing.

      

      
        Scientists launch $14.2 million project to map the body's "hidden sixth sense"
        Inside your body, an intricate communication network constantly monitors breathing, heart rate, digestion, and immune function -- a hidden "sixth sense" called interoception. Now, Nobel laureate Ardem Patapoutian and a team at Scripps Research and the Allen Institute have received $14.2 million from the NIH to map this internal sensory system in unprecedented detail.

      

      
        Earth is splitting open beneath the Pacific Northwest
        For the first time, scientists have seen a subduction zone actively breaking apart beneath the Pacific Northwest. Seismic data show the oceanic plate tearing into fragments, forming microplates in a slow, step-by-step collapse. This process, once only theorized, explains mysterious fossil plates found elsewhere and offers new clues about earthquake risks. The dying subduction zone is revealing Earth's tectonic life cycle in real time.

      

      
        Scientists just found a surprising link between gray hair and cancer
        Japanese researchers discovered that hair graying and melanoma share a surprising cellular origin. When DNA damage strikes melanocyte stem cells, they may undergo a protective process called seno-differentiation, leading to hair graying. However, carcinogens can override this safeguard, allowing the damaged cells to persist and turn cancerous. This balance between cell loss and survival reveals a hidden connection between aging and cancer.

      

      
        A hidden temperature law governs all life on Earth
        In a groundbreaking discovery, scientists at Trinity College Dublin have identified a "universal thermal performance curve" that governs how all living organisms respond to temperature. This finding reveals that evolution has been unable to escape a single, unifying rule linking performance and heat across every branch of life--from bacteria and plants to reptiles and fish. The curve shows that while organisms perform better as temperatures rise, performance rapidly collapses beyond an optimal poi...

      

      
        Scientists just made gene editing far more powerful
        Scientists at The University of Texas at Austin have developed a revolutionary gene-editing method using bacterial retrons that can correct multiple disease-causing mutations at once. Unlike traditional tools limited to one or two mutations, this retron-based system replaces large defective DNA regions, dramatically improving efficiency and inclusivity for patients with complex disorders like cystic fibrosis.

      

      
        Astronomers just captured the sharpest view of a distant star ever seen
        A UCLA-led team has achieved the sharpest-ever view of a distant star's disk using a groundbreaking photonic lantern device on a single telescope--no multi-telescope array required. This technology splits incoming starlight into multiple channels, revealing previously hidden details of space objects.

      

      
        Fat-fueled neuron discovery could unlock new treatments for brain disease
        Researchers found that neurons can use fat, not just sugar, to power the brain. When a protein called DDHD2 fails, this process breaks down and leads to serious brain problems. Scientists were able to restore damaged cells by feeding them fatty acids, reviving their energy in just 48 hours. The discovery could help pave the way for new brain treatments.

      

      
        Before T. rex, there was the "dragon prince"
        Scientists have unveiled Khankhuuluu, a new Mongolian dinosaur species that predates and closely resembles early Tyrannosaurs. With its long snout, small horns, and lean build, it represents a transitional form between swift mid-sized predators and giant apex hunters like T. rex. The find also suggests that large Tyrannosaurs first evolved in North America following an ancient migration from Asia.

      

      
        Scientists just changed the nature of matter with a flash of light
        Researchers in Konstanz discovered a way to manipulate materials with light by exciting magnon pairs, reshaping their magnetic "fingerprint." This allows non-thermal control of magnetic states and data transmission at terahertz speeds. Using simple haematite crystals, the technique could enable room-temperature quantum effects. The breakthrough blurs the line between physics and magic.
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Your pumpkin might be hiding a toxic secret | ScienceDaily
Pumpkins, squash, zucchini, and other members of the gourd family have a surprising trait: they can take up pollutants from the soil and store them in their edible parts. Researchers at Kobe University have uncovered the biological reason behind this phenomenon, opening the door to growing vegetables that are safer to eat and potentially using plants to clean contaminated land.


						
The Mystery of Polluted Gourds

Plants in the gourd family, including pumpkins, melons, cucumbers, and zucchini, are known for accumulating high levels of pollutants in their fruit. Kobe University agricultural scientist INUI Hideyuki explains, "The pollutants don't easily break down and thus pose a health risk to people who eat the fruit. Interestingly, other plants don't do this and so I became interested in why this happens in this group specifically."

Earlier research from Inui and his team revealed that gourds contain a type of protein that binds to pollutants, allowing them to move through the plant's tissues. In a recent study, the scientists found that the shape of these proteins and how strongly they attach to pollutants determine how much contamination ends up in the aboveground parts of the plant.

"However, these proteins exist in many other plants, and even among the gourds, there are varieties that are more prone to accumulating pollutants than others. We then noticed that in the highly accumulating varieties, there are higher concentrations of the protein in the sap," says Inui. This led the team to investigate how these proteins are secreted into the plant's sap.

A Tiny Molecular Tag Makes the Difference

In their new paper published in Plant Physiology and Biochemistry, the Kobe University group reports that protein variants from high-accumulating plants are released into the sap, while other versions remain inside the cells. They found that a small variation in the protein's amino acid sequence serves as a "tag," instructing the cell on whether to keep the protein or send it out.




To test this, the researchers introduced the high-accumulation protein into unrelated tobacco plants. The modified tobacco plants also exported the protein into their sap, confirming the mechanism. "Only secreted proteins can migrate inside the plant and be transported to the aboveground parts. Therefore, this seems to be the distinguishing factor between low-pollution and high-pollution plant varieties," Inui explains.

Understanding how pollutants accumulate in food crops could lead to safer agriculture. "By controlling the behavior of contaminant-transporting proteins, through genetic modification of their pollutant-binding ability or its excretion into the plant sap, we believe it will be possible to cultivate safe crops that do not accumulate harmful chemicals in their edible parts," says Inui.

Using Plants to Clean Contaminated Land

Inui's vision extends beyond food safety. "I started this research because I was looking for plants that can detect and digest pollutants effectively. Therefore, I also envision that we could use the knowledge gained through this work for creating plants that are more effective in absorbing soil pollutants. This could turn into a technology for cleaning contaminated soils," he says.

This work was supported by the Japan Society for the Promotion of Science (grant 23241028) and the Murao Educational Foundation.
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It sounds creepy, but these scientific breakthroughs could save lives | ScienceDaily
Brains, spiders, (were)wolves and slimy eyeballs might sound like props from a horror movie, but these eerie topics come straight from serious scientific research. Studies published in ACS journals are exploring innovative ways to improve human health, from growing brain tissue without animal testing to creating on-demand wound care and developing edible coatings that keep vegetables fresh. Even the human eye is under investigation as scientists uncover how microplastics might affect our vision.


						
Growing Mini-Brains in the Lab

In a study described in ACS Sensors, scientists successfully cultivated a small, three-dimensional "mini-brain" in a dish. Over the course of two years, cultured human nerve cells multiplied and organized themselves into a functioning organoid capable of generating electrical activity. This breakthrough allows researchers to explore how brain cells interact and communicate without using animals in experiments. Future advances could make these organoids valuable tools for studying brain function -- or, as the researchers jokingly note, a possible "lab-grown lunch option for zombies."

Spider-Inspired Glove Spins Wound Dressings

In ACS Applied Materials & Interfaces, scientists took inspiration from spiders to create a unique glove fitted with spinneret-like devices that release ultra-thin polymer fibers. The invention allows medical workers to spin wound dressings directly onto injuries in real time. Such a system could be especially useful in hospitals, sports arenas, or battlefield environments. And in case anyone is wondering, these experiments did not involve any radioactive spider bites.

Wolf Apple Coating Keeps Produce Fresher

Researchers reporting in ACS Food Science & Technology found that starch extracted from the wolf apple -- a fruit native to Brazil and a favorite of the maned wolf -- can be transformed into a natural, edible coating that helps preserve food. When applied to baby carrots, the coating kept them bright and fresh for up to 15 days at room temperature. The material offers a safe, cost-effective way to extend the shelf life of produce, whether or not there's a full moon.

Microplastics Found in Human Retinas

In ACS Environmental Science & Technology Letters, scientists examined 12 post-mortem human retinas (no eye of newt required) and discovered microplastic particles in every sample. The plastics varied in type and concentration, revealing how pervasive they have become -- even in such delicate tissue. The researchers say these findings lay important groundwork for future investigations into how microplastics might influence vision and overall eye health.
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Scientists turn common semiconductor into a superconductor | ScienceDaily
For decades, researchers have tried to create semiconductor materials that can also act as superconductors -- materials capable of carrying electric current without resistance. Semiconductors, which form the foundation of modern computer chips and solar cells, could operate far faster and more efficiently if they also possessed superconducting abilities. Yet turning materials like silicon and germanium into superconductors has remained a major challenge, largely because it requires maintaining a delicate atomic arrangement that allows electrons to move freely.


						
A global team of scientists has now achieved what once seemed out of reach. In a new study published in Nature Nanotechnology, they report creating a form of germanium that exhibits superconductivity. This means it can conduct electricity with zero resistance, allowing electric currents to circulate endlessly without losing energy. Such behavior could dramatically boost the performance of electronic and quantum devices while reducing power consumption.

"Establishing superconductivity in germanium, which is already widely used in computer chips and fiber optics, can potentially revolutionize scores of consumer products and industrial technologies," explains Javad Shabani, a physicist at New York University and director of its Center of Quantum Information Physics and Quantum Institute.

Peter Jacobson, a physicist at the University of Queensland, adds that the findings could accelerate progress in building practical quantum systems. "These materials could underpin future quantum circuits, sensors, and low-power cryogenic electronics, all of which need clean interfaces between superconducting and semiconducting regions," he says. "Germanium is already a workhorse material for advanced semiconductor technologies, so by showing it can also become superconducting under controlled growth conditions there's now potential for scalable, foundry-ready quantum devices."

How Semiconductors Become Superconductors

Germanium and silicon, both group IV elements with diamond-like crystal structures, occupy a unique position between metals and insulators. Their versatility and durability make them central to modern manufacturing. To induce superconductivity in such elements, scientists must carefully alter their atomic structure to increase the number of electrons available for conduction. These electrons then pair up and move through the material without resistance -- a process that is notoriously difficult to fine-tune on the atomic scale.

In the new study, researchers developed germanium films heavily infused with gallium, a softer element commonly used in electronics. This technique, known as "doping," has long been used to modify a semiconductor's electrical behavior. Normally, high levels of gallium destabilize the crystal, preventing superconductivity.




The team overcame this limitation using advanced X-ray methods to guide a refined process that encourages gallium atoms to take the place of germanium atoms in the crystal lattice. Although this substitution slightly distorts the crystal, it preserves its overall stability and allows it to carry current with zero resistance at 3.5 Kelvin (about -453 degrees Fahrenheit), confirming that it had become superconducting.

Precision Tools Unlock Atomic Control

"Rather than ion implantation, molecular beam epitaxy was used to precisely incorporate gallium atoms into the germanium's crystal lattice," says Julian Steele, a physicist at the University of Queensland and a co-author of the study. "Using epitaxy -- growing thin crystal layers -- means we can finally achieve the structural precision needed to understand and control how superconductivity emerges in these materials."

As Shabani notes, "This works because group IV elements don't naturally superconduct under normal conditions, but modifying their crystal structure enables the formation of electron pairings that allow superconductivity."

The study also involved researchers from ETH Zurich and the Ohio State University and received partial support from the US Air Force's Office of Scientific Research (FA9550-21-1-0338). This international effort marks a key step toward integrating superconducting behavior into the very materials that drive today's electronics, potentially reshaping the landscape of computing and quantum technology.
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Electricity reprograms immune cells to speed up recovery | ScienceDaily
Researchers at Trinity College Dublin have found that applying electrical currents to "macrophages," a crucial type of immune cell, can reprogram them to reduce inflammation and promote faster healing in cases of disease or injury.


						
This discovery points to a promising new treatment strategy, and the research team is continuing to study the mechanisms behind this effect.

What Macrophages Do

Macrophages are white blood cells that play a central role in defending the body. They move throughout tissues searching for harmful microbes and viruses, clearing away damaged or dead cells, and activating other parts of the immune system when needed.

However, when macrophages overreact, they can trigger excessive inflammation that damages tissues instead of repairing them. This runaway inflammation is a hallmark of many diseases, making macrophage regulation a key target for improving recovery and reducing chronic conditions.

Testing Electricity's Effect on Immune Cells

In the new study, published in Cell Reports Physical Science, the Trinity researchers worked with macrophages taken from healthy blood donors through the Irish Blood Transfusion Board at St James's Hospital. The team placed the cells in a specialized bioreactor that allowed them to apply controlled electrical stimulation and observe the biological effects.




The results were striking. Electrical stimulation shifted the macrophages toward an anti-inflammatory state that promotes tissue repair. The scientists observed lower activity in inflammatory signaling markers, increased expression of genes responsible for forming new blood vessels (essential for tissue growth), and enhanced recruitment of stem cells to wounds (another vital component of the healing process).

Turning Down Inflammation, Turning Up Repair

"We have known for a very long time that the immune system is vital for repairing damage in our body and that macrophages play a central role in fighting infection and guiding tissue repair," said Dr. Sinead O'Rourke, Research Fellow in Trinity's School of Biochemistry and Immunology and first author of the study.

"As a result, many scientists are exploring ways to 'reprogram' macrophages to encourage faster, more effective healing in disease and to limit the unwanted side-effects that come with overly aggressive inflammation. And while there is growing evidence that electrical stimulation may help control how different cells behave during wound healing, very little was known about how it affects human macrophages prior to this work."

A Promising Path for Future Therapies

"We are really excited by the findings. Not only does this study show for the first time that electrical stimulation can shift human macrophages to suppress inflammation, we have also demonstrated increased ability of macrophages to repair tissue, supporting electrical stimulation as an exciting new therapy to boost the body's own repair processes in a huge range of different injury and disease situations."

The research team, led by Professors Aisling Dunne (School of Biochemistry and Immunology) and Michael Monaghan (School of Engineering), emphasized the potential of this approach. Because the study used human blood cells, the findings are directly relevant to clinical applications. Electrical stimulation is also relatively safe and easy to implement compared to many therapeutic methods, making it an attractive candidate for a variety of medical uses.




Next Steps and Expanding Potential

Professor Monaghan added: "Among the future steps are to explore more advanced regimes of electrical stimulation to generate more precise and prolonged effects on inflammatory cells and to explore new materials and modalities of delivering electric fields. This concept has yielded compelling effects in vitro and has huge potential in a wide range of inflammatory diseases."

The research marks an important step toward developing electricity-based therapies that could one day help the body repair itself more effectively and safely.
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Scientists discover a way simulate the Universe on a laptop | ScienceDaily
As astronomers gather more data than ever before, studying the cosmos has become an increasingly complex task. A new innovation is changing that reality. Researchers have now developed a way to analyze enormous cosmic data sets using only a laptop and a few hours of processing time.


						
Leading this effort is Dr. Marco Bonici, a postdoctoral researcher at the Waterloo Centre for Astrophysics at the University of Waterloo. Bonici and an international team created Effort.jl, short for EFfective Field theORy surrogate. This tool uses advanced numerical techniques and smart data-preprocessing methods to deliver exceptional computational performance while maintaining the accuracy required in cosmology. The team designed it as a powerful emulator for the Effective Field Theory of Large-Scale Structure (EFTofLSS), allowing researchers to process vast datasets more efficiently than ever before.

Turning Frustration Into Innovation

The idea for Effort.jl emerged from Bonici's experience running time-consuming computer models. Each time he adjusted even a single parameter, it could take days of extra computation to see the results. That challenge inspired him to build a faster, more flexible solution that could handle such adjustments in hours rather than days.

"Using Effort.jl, we can run through complex data sets on models like EFTofLSS, which have previously needed a lot of time and computer power," Bonici explained. "With projects like DESI and Euclid expanding our knowledge of the universe and creating even larger astronomical datasets to explore, Effort.jl allows researchers to analyze data faster, inexpensively and multiple times while making small changes based on nuances in the data."

Smarter Simulations for a Faster Universe

Effort.jl belongs to a class of tools known as emulators. These are trained computational shortcuts that replicate the behavior of large, resource-intensive simulations but run dramatically faster. By using emulators, scientists can explore many possible cosmic scenarios in a fraction of the time and apply advanced techniques such as gradient-based sampling to study intricate physical models with greater efficiency.




"We were able to validate the predictions coming out of Effort.jl by aligning them with those coming out of EFTofLSS," Bonici said. "The margin of error was small and showed us that the calculations coming out of Effort.jl are strong. Effort.jl can also handle observational quirks like distortions in data and can be customized very easily to the needs of the researcher."

Human Expertise Still Matters

Despite its impressive capabilities, Effort.jl is not a substitute for scientific understanding. Cosmologists still play a vital role in setting parameters, interpreting results, and applying physical insight to ensure meaningful conclusions. The combination of expert knowledge and computational power is what makes the system so effective.

Looking ahead, Effort.jl is expected to take on even larger cosmological datasets and work alongside other analytical tools. Researchers also see potential for its methods in areas beyond astrophysics, including weather and climate modeling.

The paper, "Effort.jl: a fast and differentiable emulator for the Effective Field Theory of the Large Scale Structure of the Universe," was published in the Journal of Cosmology and Astroparticle Physics.
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Scientists discover a stunning new golden-tongued lizard in China | ScienceDaily
Researchers in China have identified a previously unknown species of mountain lizard living in the upper Dadu River Valley, deep within the Hengduan Mountains of Sichuan Province.


						
Years of Field Surveys Lead to a Surprise

Starting in 2018, the research team carried out extensive field surveys in the upper reaches of the Dadu River. During their expeditions, they came across a population of lizards that displayed unusual traits not seen in other known Diploderma species from the area. Detailed genetic testing and morphological comparisons confirmed their suspicions: this was a species that had never been documented before.

The scientists named it Diploderma bifluviale, a nod to its discovery site near the meeting point of two rivers, Chuosijia and Jiaomuzu.

With this finding, Diploderma bifluviale becomes the 47th recognized species of Diploderma in China. Members of this genus are found throughout East Asia and the northern Indochinese Peninsula, where they occupy a wide variety of mountain habitats.

A Unique Lizard With Distinctive Traits

Measuring about 6-7 centimeters in body length, D. bifluviale stands out with its distinctive coloring and a wheat-colored tongue -- features that set it apart from closely related species. It thrives in semi-arid shrublands and rocky, sun-exposed valleys at elevations between 2,100 and 2,500 meters. The environment it inhabits is characterized by small-leaved shrubs and scattered stones, creating the perfect camouflage for this elusive reptile.

"This discovery highlights the understudied biodiversity of the upper Dadu River," the researchers wrote in their report, published in the open-access journal ZooKeys. Their finding underscores how even in well-surveyed regions of China, nature continues to reveal new surprises.
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Scientists reverse Alzheimer's in mice with groundbreaking nanotech | ScienceDaily
A team co-led by the Institute for Bioengineering of Catalonia (IBEC) and West China Hospital Sichuan University (WCHSU), in collaboration with partners in the UK, reports a nanotechnology approach that reverses Alzheimer's disease in mouse models. Rather than using nanoparticles as passive carriers, the researchers designed bioactive nanoparticles that function as "supramolecular drugs." The treatment focuses on restoring the blood-brain barrier (BBB), the vascular checkpoint that maintains the brain's internal environment. By repairing this interface, the animals showed a reversal of Alzheimer's pathology.


						
The brain consumes about 20% of the body's energy in adults and as much as 60% in children. That energy arrives through an exceptionally dense vascular network in which each neuron is supplied by its own capillary. With roughly one billion capillaries, the brain relies on healthy vasculature to sustain function and resist disease. These observations reinforce how vascular health connects to conditions such as dementia and Alzheimer's, where damage to the vascular system is closely associated.

Blood-brain barrier function and removal of waste proteins

The BBB is a cellular and physiological shield that separates brain tissue from circulating blood, helping block pathogens and toxins. The researchers showed that by acting on a specific mechanism, harmful "waste proteins" produced in the brain can cross this barrier and be cleared into the bloodstream. In Alzheimer's disease, amyloid-b (Ab) is the primary waste protein, and its buildup disrupts neuronal function.

The team worked with mouse models engineered to overproduce Ab and to develop marked cognitive decline that mirrors Alzheimer's features. The animals received three doses of the supramolecular drugs, followed by regular monitoring. "Only 1h after the injection we observed a reduction of 50-60% in Ab amount inside the brain" explains Junyang Chen, first co-author of the study, researcher at the West China Hospital of Sichuan University and PhD student at the University College London (UCL).

Therapeutic outcomes were the most notable. Across several behavioral and memory tests conducted over months, animals were assessed at different disease stages. In one example, a 12-month-old mouse (equivalent to a 60-year-old human) was treated with the nanoparticles and evaluated 6 months later. By 18 months of age (comparable to a 90-year-old human), its behavior matched that of a healthy mouse.

Restoring vasculature to restart brain self-clearing

"The long-term effect comes from restoring the brain's vasculature. We think it works like a cascade: when toxic species such as amyloid-beta (Ab) accumulate, disease progresses. But once the vasculature is able to function again, it starts clearing Ab and other harmful molecules, allowing the whole system to recover its balance. What's remarkable is that our nanoparticles act as a drug and seem to activate a feedback mechanism that brings this clearance pathway back to normal levels," said Giuseppe Battaglia, ICREA Research Professor at IBEC, Principal Investigator of the Molecular Bionics Group and leader of the study.




In Alzheimer's, a key breakdown occurs in the brain's natural clearance process for toxic species such as Ab. Under normal conditions, the protein LRP1 serves as a molecular gatekeeper. It recognizes Ab, binds it via ligands, and helps shuttle it across the BBB into the bloodstream for removal. The system is delicate. If LRP1 binds too much Ab too tightly, transport becomes congested and LRP1 itself is degraded within BBB cells, reducing the number of available carriers. If binding is too weak, the transport signal is insufficient. Either scenario leads to Ab accumulation in the brain.

The supramolecular drugs act as a reset switch. By imitating LRP1 ligands, they bind Ab, traverse the BBB, and trigger the removal of toxic species. As this process resumes, the vasculature regains its natural waste-clearing role and returns toward normal function.

Precision-engineered nanoparticles and receptor control

In this work, nanoparticles operate as therapeutic agents in their own right. Built through a bottom-up molecular engineering strategy, they combine tightly controlled size with a defined number of surface ligands to create a multivalent platform with highly specific interactions at cellular receptors. By engaging receptor trafficking at the cell membrane, they provide a new way to modulate receptor activity. This precision supports efficient Ab clearance and helps rebalance the vascular system that safeguards brain health.

This therapeutic concept points toward future clinical strategies that address the vascular contribution to Alzheimer's disease and aim to improve patient outcomes. "Our study demonstrated remarkable efficacy in achieving rapid Ab clearance, restoring healthy function in the blood-brain barrier and leading to a striking reversal of Alzheimer's pathology," concludes Lorena Ruiz Perez, researcher at the Molecular Bionics group from the Institute for Bioengineering of Catalonia (IBEC) and Serra Hunter Assistant Professor at the University of Barcelona (UB).

The project brought together the Institute for Bioengineering of Catalunya (IBEC), West China Hospital of Sichuan University, West China Xiamen Hospital of Sichuan University, University College London, the Xiamen Key Laboratory of Psychoradiology and Neuromodulation, University of Barcelona,Chinese Academy of Medical Sciences and the Catalan Institution for Research and Advanced Studies (ICREA).
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Humans evolved faster than any other ape | ScienceDaily
Humans evolved large brains and flat faces at a surprisingly rapid pace compared to other apes, likely reflecting the evolutionary advantages of these traits, finds a new analysis of ape skulls by UCL researchers.


						
Humans developed large brains and flatter faces at an unexpectedly swift pace compared to other apes, according to a new analysis of ape skulls by researchers at UCL. The findings suggest that these features may have offered evolutionary benefits that favored rapid change.

The study, published in Proceedings of the Royal Society B, explored how skull diversity evolved among humans and related apes over millions of years. The team discovered that the human skull changed much more quickly than that of any other closely related species.

Lead author Dr. Aida Gomez-Robles (UCL Anthropology) explained: "Of all the ape species, humans have evolved the fastest. This likely speaks to how crucial skull adaptations associated with having a big brain and small faces are for humans that they evolved at such a fast rate. These adaptations can be related to the cognitive advantages of having a big brain, but there could be social factors influencing our evolution as well."

3D Scans Reveal Evolutionary Differences Among Apes

To investigate, the researchers created detailed three-dimensional digital models of skulls* from a range of modern primates. These included seven hominid species, or "great apes,"** such as humans, gorillas and chimpanzees, and nine hylobatid species, or "lesser apes,"*** such as gibbons.

Hominids and hylobatids diverged from a common ancestor around 20 million years ago. Since that split, hominids have developed far greater anatomical variety, while hylobatids have remained remarkably uniform. As a result, gibbons' skulls look strikingly similar across species, whereas the skulls of great apes, particularly humans, show much more diversity. Even within the hominid group, human skulls evolved at a distinctly faster rate than those of other species.




To quantify these differences, the team divided each skull into four main regions: the upper face, the lower face, the front of the head, and the back of the head. They then used computer analysis to compare the 3D scans, measuring how much each section varied between species. This approach provided one of the most detailed comparative studies ever conducted on skull structure among closely related apes.

Most great apes have large, forward-projecting faces and relatively small brains. Humans, by contrast, possess rounder heads and much flatter faces. Gibbons share some facial similarities with humans, such as a relatively flat face and round skull, but their brains are far smaller.

Humans Changed Faster Than Expected

The researchers treated the slow, limited evolutionary change in hylobatids as a kind of control to measure variation among great apes. When they compared the groups, they found that the human skull had changed roughly twice as much as expected under normal evolutionary rates, implying that extra forces were accelerating human evolution.

However, they cautioned against attributing this speed solely to intelligence. While a larger, more complex brain likely played an important role, social pressures may also have contributed.

Dr. Gomez-Robles added: "After humans, gorillas have the second fastest evolutionary rate of their skulls, but their brains are relatively small compared to other great apes. In their case, it's likely that the changes were driven by social selection where larger cranial crests on the top of their skulls are associated with higher social status. It's possible that some similar, uniquely human social selection may have occurred in humans as well."

Notes




* These are virtual representation of actual skulls, obtained from CT-scans of the skulls.

**Great apes are humans and species of gorilla, orangutans, chimpanzees and bonobos.

***Lesser apes are gibbons, which consist of around 20 different species.
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Webb reveals the Universe's first galaxies were a chaotic mess | ScienceDaily
Astronomers using the James Webb Space Telescope (JWST) have obtained the clearest view yet of how galaxies came together just a few hundred million years after the Big Bang. Their observations reveal that these early galaxies were far more disorderly and turbulent than the graceful spirals we see across the cosmos today.


						
Led by researchers at the University of Cambridge, the team examined over 250 youthful galaxies that existed when the universe was between 800 million and 1.5 billion years old. By tracking the movement of gas within these systems, they found that most were highly unstable, filled with clumps of gas and stars rather than the smooth, rotating disks seen in mature galaxies such as the Milky Way.

From Cosmic Chaos to Order

The findings, published in Monthly Notices of the Royal Astronomical Society, suggest that galaxies slowly transitioned from chaotic to stable structures as the universe evolved. During the early stages of cosmic history, intense star formation and gravitational forces stirred the gas so violently that many galaxies struggled to settle into steady rotation.

"We don't just see a few spectacular outliers -- this is the first time we've been able to look at an entire population at once," said first author Lola Danhaive from Cambridge's Kavli Institute for Cosmology. "We found huge variation: some galaxies are beginning to settle into ordered rotation, but most are still chaotic, with gas puffed up and moving in all directions."

To investigate these distant galaxies, the researchers used JWST's NIRCam instrument in a specialized "grism mode" that records faint light from ionised hydrogen gas. Danhaive developed new software to decode the complex data, linking it with images from other JWST surveys to track how gas was moving within each galaxy.

"Previous results suggested massive, well-ordered disks forming very early on, which didn't fit our models," said co-author Dr. Sandro Tacchella of the Kavli Institute and the Cavendish Laboratory. "But by looking at hundreds of galaxies with lower stellar masses instead of just one or two, we see the bigger picture, and it's much more in line with theory. Early galaxies were more turbulent, less stable, and grew up through frequent mergers and bursts of star formation."

Bridging Cosmic Eras




"This work helps bridge the gap between the epoch of reionisation and the so-called cosmic noon, when star formation peaked," said Danhaive, who is also affiliated with the Cavendish Laboratory. "It shows how the building blocks of galaxies gradually transitioned from chaotic clumps into ordered structures, and how galaxies such as the Milky Way formed."

The study highlights how JWST is allowing astronomers to study galaxy dynamics at an unprecedented level of detail. Future research will combine these findings with observations of cold gas and dust to create a more complete understanding of how the universe's first galaxies came together.

"This is just the beginning," said Tacchella. "With more data, we'll be able to track how these turbulent systems grew up and became the graceful spirals we see today."

The research was supported by the Royal Society, the European Union, and the Science and Technology Facilities Council (STFC), part of UK Research and Innovation (UKRI). JWST is an international collaboration between NASA, ESA, and the Canadian Space Agency (CSA). The data were collected through the JWST Advanced Deep Extragalactic Survey (JADES). Sandro Tacchella is a Fellow of St Edmund's College, Cambridge, and Lola Danhaive is a PhD student in the Centre for Doctoral Training (CDT) in Data Intensive Science.
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Gum disease may quietly damage the brain, scientists warn | ScienceDaily
Adults who suffer from gum disease could be more likely to show signs of injury in the brain's white matter, according to new research published on October 22, 2025, in Neurology(r) Open Access, a journal of the American Academy of Neurology. These signs, known as white matter hyperintensities, are small bright spots that appear on brain scans and are thought to reflect areas of tissue damage. The study found an association between gum disease and these brain changes, though it does not prove that one causes the other.


						
White matter consists of bundles of nerve fibers that allow different parts of the brain to communicate. When this tissue is damaged, it can interfere with memory, reasoning, balance, and coordination, and it has also been linked to an increased risk of stroke.

White matter hyperintensities often increase with age and are considered a marker of underlying brain injury. Researchers believe that chronic inflammation in the mouth could potentially influence blood vessel health in the brain, although more work is needed to confirm how the two are connected.

Oral Health and Brain Health Connection

"This study shows a link between gum disease and white matter hyperintensities suggesting oral health may play a role in brain health that we are only beginning to understand," said study author Souvik Sen, MD, MS, MPH, of the University of South Carolina in Columbia. "While more research is needed to understand this relationship, these findings add to growing evidence that keeping your mouth healthy may support a healthier brain."

Researchers examined 1,143 adults with an average age of 77. Each participant underwent a dental exam to assess gum health. Of the total group, 800 had gum disease, while 343 did not. Participants also received brain scans to look for evidence of cerebral small vessel disease, a condition involving damage to tiny blood vessels in the brain. This type of disease can appear on imaging as white matter hyperintensities, cerebral microbleeds, or lacunar infarcts, all of which become more common with aging and are tied to stroke risk, memory problems, and movement difficulties.

Measuring Brain Changes

Those with gum disease were found to have a higher average volume of white matter hyperintensities, measuring 2.83% of total brain volume, compared to 2.52% in those without gum disease. Researchers grouped participants based on the volume of these hyperintensities. Individuals in the highest category had more than 21.36 cubic centimeters (cm3) of affected tissue, while those in the lowest group had less than 6.41 cm3.




Among people with gum disease, 28% were in the highest group, compared with 19% of those without the condition. After adjusting for other factors including age, sex, race, blood pressure, diabetes, and smoking, participants with gum disease had a 56% greater likelihood of being in the group with the most extensive white matter damage.

The researchers did not find any connection between gum disease and two other types of brain changes associated with small vessel disease: cerebral microbleeds and lacunar infarcts. This suggests that the observed link may be specific to white matter damage rather than all forms of small vessel injury.

Why Oral Care Could Matter for the Brain

"Gum disease is preventable and treatable," said Sen. "If future studies confirm this link, it could offer a new avenue for reducing cerebral small vessel disease by targeting oral inflammation. For now, it underscores how dental care may support long-term brain health."

One limitation of the study is that both dental evaluations and brain scans were performed only once, making it difficult to track how these conditions might change over time. Even so, the findings add to a growing body of research suggesting that maintaining oral health could play a larger role in protecting the brain than previously recognized.
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Hidden clues in ghostly particles could explain why we exist | ScienceDaily
A Michigan State University researcher has helped lead a groundbreaking effort that brings scientists closer to uncovering how the universe came to be.


						
For the first time, two of the world's largest neutrino experiments -- T2K in Japan and NOvA in the United States -- have combined their data to achieve unprecedented precision in studying neutrinos, the nearly invisible particles that fill the cosmos but rarely interact with anything.

Their joint analysis, recently published in Nature, offers the most accurate measurements yet of how neutrinos change from one type to another as they travel through space. This milestone paves the way for future research that could deepen our understanding of the universe's evolution -- or even challenge current scientific theories.

Kendall Mahn, a professor of physics and astronomy at Michigan State University and co-spokesperson for T2K, helped coordinate the collaboration. By uniting the strengths of both experiments, the teams achieved results that neither could have reached on its own.

"This was a big victory for our field," Mahn said. "This shows that we can do these tests, we can look into neutrinos in more detail and we can succeed in working together."

Why Matter Exists at All

According to physicists, the early universe should have contained equal amounts of matter and antimatter. If that had been the case, the two would have annihilated each other completely. Yet, matter somehow survived -- and we have no clear reason why.




Many researchers believe the answer may be hidden in the strange behavior of neutrinos, tiny particles that constantly pass through us but rarely interact. Understanding a process called neutrino oscillation, where these particles change "flavors" as they move, could help explain why matter triumphed over antimatter.

"Neutrinos are not well understood," said MSU postdoctoral associate Joseph Walsh, who worked on the project. "Their very small masses mean they don't interact very often. Hundreds of trillions of neutrinos from the sun pass through your body every second, but they will almost all pass straight through. We need to produce intense sources or use very large detectors to give them enough chance to interact for us to see them and study them."

How the Experiments Work

Both T2K and NOvA are known as long-baseline experiments. Each sends a focused beam of neutrinos toward two detectors -- one near the source and another hundreds of miles away. By comparing results from both detectors, scientists can track how neutrinos change along the way.

Because the experiments differ in design, energy, and distance, combining their data gives researchers a more complete picture.

"By making a joint analysis you can get a more precise measurement than each experiment can produce alone," said NOvA collaborator Liudmila Kolupaeva. "As a rule, experiments in high-energy physics have different designs even if they have the same science goal. Joint analyses allow us to use complementary features of these designs."

The Puzzle of Neutrino Mass




A major focus of the study is something called "neutrino mass ordering," which asks which neutrino type is the lightest. This isn't as simple as weighing particles on a scale. Neutrinos exist in three mass states, and each flavor of neutrino is actually a mixture of those states.

Scientists are trying to determine whether the mass arrangement follows a "normal" pattern (two light and one heavy) or an "inverted" one (two heavy and one light). In the normal case, muon neutrinos are more likely to become electron neutrinos, while their antimatter partners are less likely to do so. The reverse occurs in the inverted pattern.

An imbalance between neutrinos and their antimatter counterparts might mean that these particles violate a principle known as charge-parity (CP) symmetry -- meaning they don't behave exactly the same as their mirror opposites. Such a violation could explain why matter dominates the universe.

What the Results Show

The combined results from NOvA and T2K don't yet point decisively toward either mass ordering. If future studies confirm the normal ordering, scientists will still need more data to clarify whether CP symmetry is broken. But if the inverted ordering proves correct, this research suggests neutrinos could indeed violate CP symmetry, offering a powerful clue to why matter exists.

If neutrinos turn out not to violate CP symmetry, physicists would lose one of their strongest explanations for the existence of matter.

While these results don't solve the neutrino mystery outright, they expand what scientists know about these elusive particles and demonstrate the strength of international collaboration in physics.

The NOvA collaboration includes over 250 scientists and engineers from 49 institutions in eight countries. The T2K team involves more than 560 members from 75 institutions across 15 nations. The two groups began working together on this analysis in 2019, merging eight years of NOvA data with a decade of T2K results. Both experiments continue to collect new information for future updates.

"These results are an outcome of a cooperation and mutual understanding of two unique collaborations, both involving many experts in neutrino physics, detection technologies and analysis techniques, working in very different environments, using different methods and tools," T2K collaborator Tomas Nosek said.
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Twin black hole collisions put Einstein's general relativity to its most extreme test | ScienceDaily
Two colossal black hole collisions, detected just a month apart in late 2024, are reshaping how scientists interpret the most extreme cosmic events in the universe. These twin mergers not only provide fresh insight into how black holes form and evolve but also confirm, with unmatched precision, the predictions of Albert Einstein's general theory of relativity. The findings may also help researchers uncover new, undiscovered particles that could extract energy from black holes.


						
In a study published October 28 in The Astrophysical Journal Letters, the international LIGO-Virgo-KAGRA Collaboration announced the detection of two remarkable gravitational wave signals from black holes with unusual spin patterns recorded in October and November of last year.

Ripples in Space and Time Reveal Cosmic Collisions

Gravitational waves are tiny ripples in space-time that occur when massive celestial objects crash or merge. The strongest signals come from the collision of black holes. The first event, GW241011 (October 11, 2024), happened about 700 million light years from Earth when two black holes -- about 20 and 6 times the mass of our sun -- merged. The larger one was identified as one of the fastest-spinning black holes ever observed.

Roughly a month later, a second event, GW241110 (November 10, 2024), was detected some 2.4 billion light years away. This merger involved black holes weighing roughly 17 and 8 solar masses. Unlike most black holes that spin in the same direction as their orbit, the main black hole in GW241110 spun in the opposite direction, marking the first observation of such a configuration.

"Each new detection provides important insights about the universe, reminding us that each observed merger is both an astrophysical discovery but also an invaluable laboratory for probing the fundamental laws of physics," said co-author Carl-Johan Haster, assistant professor of astrophysics at the University of Nevada, Las Vegas (UNLV). "Binaries like these had been predicted given earlier observations, but this is the first direct evidence for their existence."

Revealing the Secret Lives of Merging Black Holes

Einstein first predicted the existence of gravitational waves in 1916 as part of his general theory of relativity. Their existence was indirectly confirmed in the 1970s, but scientists did not directly observe them until 2015 when the LIGO observatory detected waves created by a black hole merger.




Today, the LIGO-Virgo-KAGRA network operates as a global system of advanced detectors. The team is currently in its fourth observation campaign, known as O4, which began in May 2023 and will continue through mid-November 2025. To date, about 300 black hole mergers have been detected, including candidates found during this ongoing run.

The recent detection of GW241011 and GW241110 demonstrates how far gravitational-wave astronomy has advanced in uncovering the inner workings of black hole systems. Both events suggest that some of these black holes could be "second-generation," formed from the remnants of earlier mergers.

"GW241011 and GW241110 are among the most novel events among the several hundred that the LIGO-Virgo-KAGRA network has observed," said Stephen Fairhurst, professor at Cardiff University and spokesperson for the LIGO Scientific Collaboration. "With both events having one black hole that is both significantly more massive than the other and rapidly spinning, they provide tantalizing evidence that these black holes were formed from previous black hole mergers."

Researchers noted several intriguing patterns, including large differences in mass between the paired black holes -- the larger being nearly twice as massive as its companion -- and unusual spin directions. These traits suggest that the black holes formed through a process called hierarchical merger, in which black holes in densely populated regions such as star clusters collide multiple times over their lifetimes.

"These two binary black hole mergers offer us some of the most exciting insights yet about the earlier lives of black holes," said Thomas Callister, co-author and assistant professor at Williams College. "They teach us that some black holes exist not just as isolated partners but likely as members of a dense and dynamic crowd. Moving forward, the hope is that these events and other observations will teach us more and more about the astrophysical environments that host these crowds."

Testing Einstein's Theory Under Extreme Conditions

The extraordinary precision of GW241011's detection gave researchers an opportunity to test Einstein's general relativity in one of the most extreme environments ever measured. Because this event was captured so clearly, scientists could compare the results with predictions from Einstein's equations and Roy Kerr's solution describing rotating black holes.




The rapid spin of GW241011 slightly distorted its shape, leaving a unique fingerprint in the gravitational waves. Analysis of the data showed an exceptional match to Kerr's model, confirming Einstein's predictions with record accuracy.

The significant difference in the masses of the colliding black holes also produced a "higher harmonic," a kind of overtone similar to those heard in musical instruments. This rare feature, seen clearly for only the third time, provides another successful test of Einstein's theory.

"The strength of GW241011, combined with the extreme properties of its black hole components provide unprecedented means for testing our understanding of black holes themselves," says Haster. "We now know that black holes are shaped like Einstein and Kerr predicted, and general relativity can add two more checkmarks in its list of many successes. This discovery also means that we're more sensitive than ever to any new physics that might lie beyond Einstein's theory."

Searching for Clues to New Particles

Rapidly rotating black holes like those observed in this study now have yet another application -- in particle physics. Scientists can use them to test whether certain hypothesized light-weight elementary particles exist and how massive they are.

These particles, called ultralight bosons, are predicted by some theories that go beyond the Standard Model of particle physics, which describes and classifies all known elementary particles. If ultralight bosons exist, they can extract rotational energy from black holes. How much energy is extracted and how much the rotation of the black holes slows down over time depends on the mass of these particles, which is still unknown.

The observation that the massive black hole in the binary system that emitted GW241011 continues to rotate rapidly even millions or billions of years after it formed rules out a wide range of ultralight boson masses.

"Planned upgrades to the LIGO, Virgo, and KAGRA detectors will enable further observations of similar systems, enabling us to better understand both the fundamental physics governing these black hole binaries and the astrophysical mechanisms that lead to their formation," said Fairhurst.

Joe Giaime, site head for the LIGO Livingston Observatory, noted that LIGO scientists and engineers have made improvements to the detectors in recent years, which has resulted in precision measurements of merger waveforms that allow for the kind of subtle observations that were needed for GW241011 and GW241110.

"Better sensitivity not only allows LIGO to detect many more signals, but also permits deeper understanding of the ones we detect," he said.
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New quantum network could finally reveal dark matter | ScienceDaily
Detecting dark matter, the invisible substance thought to keep galaxies intact, remains one of the most enduring mysteries in physics. Although it cannot be directly observed or touched, researchers suspect that dark matter leaves behind faint traces. These subtle signals might be detectable using advanced quantum technologies that can sense extremely small disturbances.


						
A team at Tohoku University has proposed a new strategy to make quantum sensors more powerful by linking them together in carefully designed networks. These sensors rely on the principles of quantum physics to measure minute fluctuations that ordinary instruments would miss. By connecting them in optimized patterns, the researchers believe it may be possible to detect the elusive fingerprints of dark matter with unprecedented precision.

Superconducting Qubits Become Cosmic Detectors

The research centers on superconducting qubits, tiny electronic circuits kept at extremely low temperatures. These qubits are typically used in quantum computers, but in this case they act as ultrasensitive detectors. The concept is similar to teamwork -- while a single sensor might struggle to pick up a weak signal, a coordinated network of qubits can amplify and identify it far more effectively.

To test this concept, the team experimented with several types of network structures, including ring, line, star, and fully connected configurations. They built systems using four and nine qubits and then applied variational quantum metrology (a technique that works much like training a machine-learning algorithm) to fine-tune how quantum states were prepared and measured. To further improve accuracy, they used Bayesian estimation to reduce noise, similar to sharpening a blurred photograph.

Strong Results Show Real-World Potential

The optimized networks consistently outperformed conventional approaches, even when realistic noise was added. This result suggests that the method could already be implemented on existing quantum devices.




"Our goal was to figure out how to organize and fine-tune quantum sensors so they can detect dark matter more reliably," explained Dr. Le Bin Ho, the study's lead author. "The network structure plays a key role in enhancing sensitivity, and we've shown it can be done using relatively simple circuits."

Beyond the hunt for dark matter, these quantum sensor networks could drive major advances in technology. Potential applications include quantum radar, gravitational wave detection, and highly accurate timekeeping. In the future, the same approach could help improve GPS precision, enhance MRI brain scans, and even reveal hidden underground structures.

"This research shows that carefully designed quantum networks can push the boundaries of what is possible in precision measurement," Dr. Ho added. "It opens the door to using quantum sensors not just in laboratories, but in real-world tools that require extreme sensitivity."

Next Steps for Quantum Research

Looking ahead, the Tohoku University team plans to expand this method to larger sensor networks and develop techniques to make them more resilient against noise.

Their findings were published in Physical Review D on October 1, 2025.
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Scientists just found a way to grow diamonds without heat or pressure | ScienceDaily
Scientists from the University of Tokyo and their collaborators have created a new approach to forming artificial diamonds that offers surprising advantages. By carefully preparing carbon-based samples and then exposing them to an electron beam, the researchers discovered that their process not only converts the material into diamond but also protects delicate organic substances from beam damage. This advance could pave the way for improved imaging and analysis methods in materials science and biology.


						
Traditionally, diamond production involves converting carbon at enormous pressures and temperatures, where the diamond form is stable, or by using chemical vapor deposition, where it is not. Professor Eiichi Nakamura and his team at the University of Tokyo's Department of Chemistry pursued a different path. They tested a low-pressure technique using controlled electron irradiation on a molecule known as adamantane (C10H16).

Adamantane has a carbon framework that mirrors diamond's tetrahedral structure, making it an appealing starting material for forming nanodiamonds. However, to transform adamantane into diamond, scientists must precisely remove hydrogen atoms (C-H bonds) and replace them with carbon-carbon (C-C) links, arranging the atoms into a three-dimensional diamond lattice. Although this reaction pathway was known in theory, Nakamura explained that "The real problem was that no one thought it feasible."

Watching Diamond Formation in Real Time

Earlier work using mass spectrometry indicated that single-electron ionization could help break C-H bonds, but that method could only infer structures in the gas phase and could not isolate solid products. To overcome this limitation, Nakamura's group turned to transmission electron microscopy (TEM), a tool that can image materials at atomic resolution. They exposed tiny adamantane crystals to electron beams of 80-200 kiloelectron volts at temperatures between 100-296 kelvins in a vacuum for several seconds.

This setup allowed the team to directly observe the process of nanodiamond formation. In addition to demonstrating how electron irradiation drives polymerization and restructuring, the experiment revealed TEM's potential for studying controlled reactions in other organic molecules as well.

For Nakamura, who has spent decades in synthetic and computational chemistry, this project represented the culmination of a long-standing goal. "Computational data gives you 'virtual' reaction paths, but I wanted to see it with my eyes," he said. Many believed that electron beams would destroy organic molecules, but Nakamura's persistence since 2004 has shown that, under the right conditions, they can instead trigger stable, predictable reactions.




Building Nanodiamonds Under the Beam

Under extended exposure, the process produced nearly perfect nanodiamonds with a cubic crystal structure and diameters up to 10 nanometers, along with the release of hydrogen gas. TEM imaging revealed how chains of adamantane molecules gradually transformed into spherical nanodiamonds, with the reaction rate controlled by the breaking of C-H bonds. Other hydrocarbons failed to produce the same result, underscoring adamantane's unique suitability for diamond growth.

The discovery opens up fresh possibilities for manipulating chemical reactions in fields such as electron lithography, surface science, and microscopy. The researchers also suggest that similar high-energy irradiation processes may explain how diamonds form naturally in meteorites or uranium-rich rocks. Beyond this, the method could support the fabrication of doped quantum dots, key components for quantum computing and advanced sensors.

A Dream Two Decades in the Making

Reflecting on the breakthrough, Nakamura described it as the realization of a 20-year vision. "This example of diamond synthesis is the ultimate demonstration that electrons do not destroy organic molecules but let them undergo well-defined chemical reactions, if we install suitable properties in molecules to be irradiated," he said. His achievement may permanently reshape how scientists use electron beams, offering a clearer window into the chemical transformations that take place under irradiation.
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Your IQ may determine how well you hear in a crowd | ScienceDaily
Picture yourself chatting with a friend in a crowded cafe. The clatter of dishes and hum of voices make it tough to follow the conversation. It might seem like a sign that you need a hearing aid, but new research suggests the issue may be linked to how your brain processes sound rather than your ears.


						
Cognitive Ability and Hearing in Noisy Environments

Researchers studying three groups of people -- individuals with autism, those with fetal alcohol syndrome, and a "neurotypical" control group -- found that cognitive ability strongly influenced how well participants understood speech in noisy conditions. All participants had normal hearing, yet their performance varied based on their intellectual abilities.

"The relationship between cognitive ability and speech-perception performance transcended diagnostic categories. That finding was consistent across all three groups," said the study's lead investigator, Bonnie Lau. She is a research assistant professor in otolaryngology-head and neck surgery at the University of Washington School of Medicine and directs lab studies of auditory brain development.

The findings were published in PLOS One.

Intelligence as a Factor in Real-World Listening

Lau noted that the study's small sample -- fewer than 50 participants -- means the results should be replicated with larger groups. Even so, she said the findings indicate that intellectual ability is one of several factors affecting how effectively people listen in complex sound environments, such as busy classrooms or social gatherings.




To test their hypothesis, researchers recruited people with autism and fetal alcohol syndrome, both groups known to experience challenges with listening in noisy settings despite normal hearing. Including these neurodivergent participants also provided a wider range of IQ scores, with some scoring above average, allowing for a more comprehensive comparison than studying neurotypical individuals alone.

The study included 12 participants with autism, 10 with fetal alcohol syndrome, and 27 neurotypical individuals matched by age and biological sex. Ages ranged from 13 to 47 years.

Each participant first completed an audiology screening to confirm normal hearing, then took part in a computer-based listening task.

The "Multitalker" Challenge

During the task, participants listened to a main speaker's voice while two other voices spoke simultaneously in the background. The goal was to focus on the main speaker, who was always male, while ignoring the distractions. Each voice delivered a short command that included a call sign, color, and number, such as "Ready, Eagle, go to green five now."

Participants then selected the colored and numbered box that matched the main speaker's statement as the background voices gradually grew louder.




Afterward, they completed standardized intelligence tests measuring verbal and nonverbal ability as well as perceptual reasoning. The researchers compared those results with performance on the multitalker listening test.

The results showed a clear connection between intelligence and listening skill.

"We found a highly significant relationship between directly assessed intellectual ability and multitalker speech perception," the researchers reported. "Intellectual ability was significantly correlated with speech perception thresholds in all three groups."

A lot of brain processing contributes to successful listening in complex environments, Lau said.

Hearing Loss vs. Cognitive Processing

"You have to segregate the streams of speech. You have to figure out and selectively attend to the person that you're interested in, and part of that is suppressing the competing noise characteristics. Then you have to comprehend from a linguistic standpoint, coding each phoneme, discerning syllables and words. There are semantic and social skills, too -- we're smiling, we're nodding. All these factors increase the cognitive load of communicating when it is noisy."

The study directly addresses a common misconception, Lau added, that any person who has trouble listening is suffering from peripheral hearing loss.

"You don't have to have a hearing loss to have a hard time listening in a restaurant or any other challenging real-world situation," she said.

The researchers suggested that people who are neurodivergent or have lower cognitive ability may benefit from evaluating and modifying their listening environments. In classrooms, for instance, simple adjustments such as placing a student closer to the front or providing hearing-assistive tools could make communication easier.

Lau conducts her work at the UW Virginia Merrill Bloedel Hearing Research Center. Her coauthors represent the UW Autism Center, the Institute for Learning and Brain Sciences, and the departments of bioengineering, epidemiology, pediatrics, radiology, and speech and hearing sciences at the University of Washington, along with the Department of Otolaryngology-Head and Neck Surgery at the University of Michigan, Ann Arbor.
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Physicists capture trillion degree heat from the Big Bang's primordial plasma | ScienceDaily
A team led by Rice University physicist Frank Geurts has achieved a major milestone in particle physics by measuring the temperature of quark-gluon plasma (QGP) at different stages of its evolution. This plasma is a form of matter thought to have filled the universe only millionths of a second after the big bang, the event that marks the universe's origin and expansion. The results, published Oct. 14 in Nature Communications, offer a rare look at the extreme conditions that shaped the early cosmos.


						
Tracking Heat in the Early Universe

Measuring temperatures in environments where no instrument can physically survive has long challenged scientists. The team overcame this by studying thermal electron-positron pairs released during high-speed collisions of atomic nuclei at the Relativistic Heavy Ion Collider (RHIC) at Brookhaven National Laboratory in New York. These emissions provided a way to reconstruct how hot the plasma became as it formed and cooled.

Earlier temperature estimates had been uncertain, often distorted by motion within the plasma that created Doppler-like shifts or by confusion about whether the readings reflected the plasma itself or later stages of its decay.

"Our measurements unlock QGP's thermal fingerprint," said Geurts, a professor of physics and astronomy and co-spokesperson of the RHIC STAR collaboration. "Tracking dilepton emissions has allowed us to determine how hot the plasma was and when it started to cool, providing a direct view of conditions just microseconds after the universe's inception."

Opening a New Thermal Window

The quark-gluon plasma is a unique state of matter where the basic building blocks of protons and neutrons, quarks and gluons, exist freely rather than being confined inside particles. Its behavior depends almost entirely on temperature. Until now, scientists lacked the tools to peer into this hot, fast-expanding system without distorting the results. With QGP reaching temperatures of several trillion Kelvins, the challenge was to find a "thermometer" capable of observing it without interference.




"Thermal lepton pairs, or electron-positron emissions produced throughout the QGP's lifetime, emerged as ideal candidates," Geurts said. "Unlike quarks, which can interact with the plasma, these leptons pass through it largely unscathed, carrying undistorted information about their environment."

Detecting these fleeting pairs among countless other particles required extremely sensitive equipment and meticulous calibration.

Experimental Breakthrough at RHIC

To achieve this, the team refined RHIC's detectors to isolate low-momentum lepton pairs and reduce background noise. They tested the idea that the energy distribution of these pairs could directly reveal the plasma's temperature. The approach, known as a penetrating thermometer, integrates emissions across the QGP's entire lifetime to produce an average thermal profile.

Despite challenges in distinguishing genuine thermal signals from unrelated processes, the researchers obtained highly precise measurements.

Distinct Temperature Stages Revealed

The results showed two clear temperature ranges, depending on the mass of the emitted dielectron pairs. In the low-mass range, the average temperature reached about 2.01 trillion Kelvin, consistent with theoretical predictions and with temperatures observed when the plasma transitions into ordinary matter. In the higher mass range, the average temperature was around 3.25 trillion Kelvin, representing the plasma's earlier, hotter phase.




This contrast suggests that low-mass dielectrons are produced later in the plasma's evolution, while high-mass ones come from its initial, more energetic stage.

"This work reports average QGP temperatures at two distinct stages of evolution and multiple baryonic chemical potentials, marking a significant advance in mapping the QGP's thermodynamic properties," Geurts said.

Mapping Matter Under Extreme Conditions

By precisely measuring the temperature of the QGP at different points in its evolution, scientists gain crucial experimental data needed to complete the "QCD phase diagram," which is essential for mapping out how fundamental matter behaves under immense heat and density, akin to conditions that existed moments after the big bang and are present in cosmic phenomena like neutron stars.

"Armed with this thermal map, researchers can now refine their understanding of QGP lifetimes and its transport properties, thus improving our understanding of the early universe," Geurts said. "This advancement signifies more than a measurement; it heralds a new era in exploring matter's most extreme frontier."

Contributors to the study include former Rice postdoctoral associate Zaochen Ye (now at South China Normal University), Rice alumnus Yiding Han (now at Baylor College of Medicine), and current Rice graduate student Chenliang Jin. The work was supported by the U.S. Department of Energy Office of Science.
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Online brain training reverses 10 years of aging in memory and learning | ScienceDaily
A clinical trial led by McGill University has become the first in humans to demonstrate that online brain training can strengthen the brain networks responsible for learning and memory.


						
After 10 weeks of using the game-like app BrainHQ, older adults showed significant improvements in cholinergic function, a key brain chemical system that tends to decline with age and affects attention, memory, and decision-making.

"The training restored cholinergic health to levels typically seen in someone 10 years younger," said senior author Dr. Etienne de Villers-Sidani, an Associate Professor in McGill's Department of Neurology and Neurosurgery and neurologist at The Neuro (Montreal Neurological Institute-Hospital).

"This is the first time any intervention, drug or non-drug, has been shown to do that in humans," he said.

Because Alzheimer's disease is linked to sharp declines in cholinergic health, the results help explain previous findings that such exercises can lower dementia risk and enhance cognitive performance. The researchers suggest this type of brain training could serve as a safer alternative to medication or work effectively alongside it.

Evidence-based brain game

BrainHQ features speed-based cognitive games that adapt to become more demanding as users improve, an approach supported by hundreds of scientific studies.




"A lot of people assume crossword puzzles or reading are enough to keep the brain sharp. But not all activities truly promote neuroplasticity," said de Villers-Sidani.

Since BrainHQ is already commercially available, clinicians can discuss it with patients who want to take an active role in maintaining or improving brain health, he added.

Cutting-edge brain imaging at The Neuro

To observe brain changes, researchers used a specialized PET scan and tracer that makes cholinergic reserves visible, allowing them to measure activity before and after the training period.

"We used a rare technology," said de Villers-Sidani. "The Neuro is one of the few centres worldwide that can produce the tracer and run the scan."

The study included 92 healthy adults aged 65 and older. Participants were randomly assigned to either the BrainHQ program or an active control group that played recreational computer games. Both groups trained on tablets for 30 minutes a day over 10 weeks, but only the BrainHQ users showed measurable increases in cholinergic activity.




Researchers are now preparing a follow-up study to evaluate the program's effects in individuals with early-stage dementia.

About the Study

"Effects of Computerized Cognitive Training on Vesicular Acetylcholine Transporter Levels using Fluoroethoxybenzovesamicol Positron Emission Tomography in Healthy Older Adults: Results from the INHANCE Randomized Clinical Trial" by Mouna Attarha and Etienne de Villers-Sidaniet al. is published in JMIR Serious Games.

The study was conducted independently by McGill researchers in collaboration with Posit Science, which provided access to BrainHQ. All data collection and analyses were led by McGill.

This research was supported by the National Institute on Aging of the National Institutes of Health. This content is solely the responsibility of the authors and does not necessarily represent the official views of the National Institutes of Health.
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Scientists find hidden antibiotic 100x stronger against deadly superbugs | ScienceDaily
Chemists from the University of Warwick and Monash University have identified a promising new antibiotic that can combat drug-resistant bacterial infections, including MRSA and VRE.


						
Antimicrobial resistance (AMR) is considered one of the most serious threats to global health. The World Health Organization (WHO) recently warned that there are "too few antibacterials in the pipeline" and that most easily discoverable antibiotics have already been found. Because developing new antibiotics is costly and offers limited financial reward, few pharmaceutical companies are investing in this critical area.

Discovery of a Hidden Antibiotic Intermediate

In a recent paper in the Journal of the American Chemical Society, researchers from the Monash Warwick Alliance Combatting Emerging Superbug Threats Initiative reported the discovery of a potent new antibiotic called pre-methylenomycin C lactone. The compound had been "hiding in plain sight" as an intermediate chemical in the natural process that produces the known antibiotic methylenomycin A.

Professor Greg Challis, co-lead author from the Department of Chemistry at the University of Warwick and the Biomedicine Discovery Institute at Monash University, explained: "Methylenomycin A was originally discovered 50 years ago and while it has been synthesized several times, no-one appears to have tested the synthetic intermediates for antimicrobial activity! By deleting biosynthetic genes, we discovered two previously unknown biosynthetic intermediates, both of which are much more potent antibiotics than methylenomycin A itself."

A 100-Fold Boost in Antibacterial Strength

When tested, one of these intermediates -- pre-methylenomycin C lactone -- proved to be over 100 times more active against a range of Gram-positive bacteria than methylenomycin A. It was particularly effective against Staphylococcus aureus and Enterococcus faecium, the bacterial species responsible for Methicillin-resistant Staphylococcus aureus (MRSA) and Vancomycin-resistant Enterococcus (VRE).




Co-lead author Dr. Lona Alkhalaf, Assistant Professor at the University of Warwick, said: "Remarkably, the bacterium that makes methylenomycin A and pre-methylenomycin C lactone -- Streptomyces coelicolor -- is a model antibiotic-producing species that's been studied extensively since the 1950s. Finding a new antibiotic in such a familiar organism was a real surprise."

She added that it appears S. coelicolor may have originally evolved to produce a strong antibiotic (pre-methylenomycin C lactone), but over time shifted toward making methylenomycin A, a weaker version that could serve a different biological role.

Encouragingly, the research team found no evidence of bacterial resistance to pre-methylenomycin C lactone in Enterococcus under conditions that typically lead to resistance against vancomycin. Since vancomycin is often a "last-resort" treatment for these infections, this result is a particularly hopeful sign for addressing VRE, which the WHO lists as a high-priority pathogen.

A New Direction for Antibiotic Discovery

Professor Challis noted: "This discovery suggests a new paradigm for antibiotic discovery. By identifying and testing intermediates in the pathways to diverse natural compounds, we may find potent new antibiotics with more resilience to resistance that will aid us in the fight against AMR."

The next step in the development of the antibiotic will be pre-clinical testing. In a coordinated publication earlier this year in the Journal of Organic Chemistry, a team led by Monash collaborating with the Warwick team and funded by the Monash Warwick Alliance Combatting Emerging Superbug Threats initiative reported a scalable synthesis of pre-methylenomycin C lactone, paving the way for further research.

Professor David Lupton, School of Chemistry, Monash University who led the synthesis work says: "This synthetic route should enable the creation of diverse analogues that can be used to probe the structure[?]activity relationship and mechanism of action for pre-methylenomycin C lactone. The Centre to Impact AMR at Monash gives us a great platform to take this promising antimicrobial forward."

With its straightforward chemical structure, strong antibacterial power, apparent resistance-proof profile, and scalable production process, pre-methylenomycin C lactone stands out as a promising new candidate. It could ultimately help save many of the estimated 1.1 million lives lost each year to antimicrobial resistance.
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Scientists just found out how corals rebuild themselves on the reef | ScienceDaily
QUT researchers have revealed key biological processes that enable corals to attach to reef surfaces, a discovery with strong potential to improve coral restoration worldwide.


						
Published in Royal Society Open Science, the research led by Dr. Brett Lewis from the QUT School of Earth and Atmospheric Sciences examined how fragments from three coral species (Montipora mollis, Pocillopora verrucosa and Acropora millepora) develop stable, long-term attachment to reef substrates.

"Coral reefs are declining globally, and their recovery often depends on broken fragments reattaching and growing but that process isn't as simple as it sounds," Dr. Lewis said. "Even after decades of coral research, we still don't fully understand how fragments attach or how to make restoration efforts more effective."

The QUT team also included Professor Peter Prentis and Associate Professor Luke Nothdurft, with collaborators Dr. Crystal Cooper from University of Western Australia and Professor David Suggett from UTS.

Three-step coral attachment process

Using advanced microscopy, the researchers identified a three-phase sequence that coral fragments follow when attaching to the reef surface.

"First, they respond to contact by tissue through an immune response and transitioning their tissues -- almost like flipping yourself inside out," Dr. Lewis said.




"Next, they anchor themselves with this new soft tissue. And finally, they build a skeleton, normally inside the coral, onto the reef using a specialized appendage which can creep over the reef substrate using its cell to grow the skeleton and sterilise any pathogens or other organisms that get in its path."

A suite of high-resolution imaging techniques captured these stages, providing unusually detailed views of coral cellular biology.

Species differences in attachment speed and strength

Dr. Lewis noted that the structure of the attachment appendage is crucial for restoration outcomes because it influences how rapidly a fragment becomes self-sustaining.

"Our findings reveal that while the overall attachment process is conserved across coral species, there are distinct biological differences that influence how quickly and effectively corals secure themselves to the reef," he said.

One noticeable difference was the coral's attachment appendage and its efficiency growing onto the reef in killing pathogens or even other organisms that get in its way with more complex appendages creating leading to faster growth and stronger skeletons in some corals compared to others.




With Montipora mollis, the appendage was larger and more complex, leading to faster and stronger attachment. However, with the Pocillopora verrucosa, the appendage was thinner and slower to develop, which could explain the weaker initial attachment.

Mesenterial filaments and self-digestion in recovery

"We also found that tiny thread-like structures called mesenterial filaments play a bigger role and are more diverse than we previously thought," Dr. Lewis said.

"Part of the coral's internal anatomy, they help coral fragments prepare to attach by digesting its own tissues that are no longer needed -- eating itself.

"This suggests they're important not just for attachment, but also for helping corals recover and stay resilient when they have damaged tissues or are going through stress or change."

Implications for targeted reef restoration

Dr. Lewis said the work advances restoration beyond uniform methods.

"By understanding the attachment processes and their underlying cellular and skeletal differences between species, we can better target corals for restoration and predict which corals will thrive in specific environments and grow fastest, tailoring restoration strategies accordingly," he said.

The study received support from the Australian Government's Research Training Program and the Reef Restoration and Adaptation Program (RRAP), in partnership with the Great Barrier Reef Foundation.

The paper, "Asexual reproduction in reef-building corals: Insights into fragment attachment to improve restoration and predict natural recovery" was published in Royal Society Open Science, online.
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Antarctic robot 'Lassie' uncovers thousands of icefish nests beneath Antarctic ice | ScienceDaily
In a secluded section of Antarctica's western Weddell Sea, researchers have made an extraordinary discovery in an area once concealed beneath 200 meters of solid ice. Beneath the surface, they found vast, organized fields of fish nests that appear carefully maintained and arranged in striking patterns.


						
The opportunity for this find came after the massive A68 iceberg, spanning 5,800 square kilometers, broke away from the Larsen C Ice Shelf in 2017. This event opened a new window for exploration. Using a remotely operated vehicle (ROV), scientists observed more than a thousand circular nests on the seafloor. Each nest was swept clean of the plankton debris that blanketed the surrounding sediment, creating a landscape of geometric order across the ocean floor.

The sand depressions visible in images mark these nests: some stand alone at the bottom right, others form curved lines at the center, and still others cluster together at the top left. All appear free from the layer of phytoplankton detritus covering the nearby seabed -- a sharp contrast easily seen in the central portion of the image.

The Expedition

The Weddell Sea Expedition of 2019 had two primary objectives: to carry out a wide-ranging scientific survey in the waters around the Larsen C Ice Shelf and to search for the wreck of Sir Ernest Shackleton's ship, the Endurance, lost in 1915. Scientists were particularly focused on the vital role of Antarctica's floating ice shelves, which act as barriers that slow the flow of glaciers from the continent's interior. When these shelves thin or disintegrate, that stabilizing effect disappears, allowing land ice to move more quickly into the ocean and raise global sea levels.

The calving of iceberg A68 created a rare scientific opportunity. Researchers could now study a part of the seabed that had been completely sealed off until the ice broke away, providing a real-time look at how the region was responding to environmental change.

Aboard the South African polar research vessel SA Agulhas II, the team deployed autonomous underwater vehicles (AUVs) and a remotely operated vehicle (ROV) to navigate the same kind of dense sea ice that had crushed Shackleton's ship over a century earlier. The pack ice again proved formidable, preventing the team from locating the Endurance in 2019. However, their experience maneuvering through these conditions and operating advanced underwater technology paved the way for the later Endurance22 expedition, which successfully found the remarkably preserved wreck in March 2022, resting 3,008 meters below the surface.




A Story of Survival

The nest builders turned out to be a species of Antarctic rockcod known as the yellowfin notie (Lindbergichthys nudifrons). Each circular nest was likely tended by a parent fish guarding its eggs from predators. Researchers believe this behavior reflects a collective survival strategy. The dense groupings illustrate the "selfish herd" concept, in which individuals in the center are protected by those on the edges. The solitary nests along the perimeter are thought to belong to larger, stronger fish capable of defending their territory alone. The result is a balanced mix of cooperation and competition that enhances the entire colony's chances of survival.

Why It Matters

This discovery holds far more than academic interest. It offers strong evidence that the region represents a Vulnerable Marine Ecosystem, a fragile yet vital habitat that supports Antarctic biodiversity. The finding adds to earlier studies, including Purser et al. (2022), which identified one of the world's largest fish breeding colonies in the Weddell Sea.

Together, these findings strengthen the case for designating the Weddell Sea as a Marine Protected Area. Safeguarding this region would help preserve not only its iconic wildlife, such as penguins and seals, but also the hidden nurseries that sustain the Antarctic food web. The discovery serves as a powerful reminder that even in the planet's most extreme environments, life finds ways to organize, adapt, and thrive.
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Why women live longer than men, explained by evolution | ScienceDaily
    	Mammals vs. birds: Of the 1,176 species analyzed, female mammals lived an average of 13 percent longer than males. In contrast, among birds, males lived about five percent longer than females.
    	Mating strategies matter: In species where competition for mates is intense -- as is true for most mammals -- males tend to die younger. In species that form monogamous pairs, such as many birds, males often outlive females.
    	Zoo comparisons: The gap between male and female lifespans is greater in wild populations than in zoo environments. This pattern indicates that both genetics and external conditions influence how long each sex lives.

Across nearly every country and historical era, women tend to live longer than men. While medical advances and improved living standards have reduced this gap in some places, new findings suggest the difference is deeply rooted in evolution and unlikely to vanish. Similar patterns appear across many animal species, hinting that the roots of longevity go far beyond modern life.

A team of scientists led by the Max Planck Institute for Evolutionary Anthropology in Leipzig, working with 15 collaborators around the world, carried out the largest and most detailed analysis ever of lifespan differences between male and female mammals and birds. Their results offer fresh insight into one of biology's most enduring questions: why do the sexes age at different rates?

Longevity: A question of chromosomes?

In most mammal species, females live longer -- for example, female baboons and gorillas often surpass males in age. But this pattern reverses in other groups. In many birds, reptiles, and insects, it is the males that have longer lifespans. One possible explanation, known as the heterogametic sex hypothesis, links these differences to sex chromosomes. Mammalian females possess two X chromosomes, while males have one X and one Y (making them the heterogametic sex). Having a pair of X chromosomes may shield females from harmful mutations and extend their lifespan. In birds, the system is reversed: females are the heterogametic sex.

Using data from more than 1,176 mammal and bird species in zoos around the world, researchers observed a striking contrast that supported this hypothesis. In most mammals (72 percent), females lived longer, by an average of twelve percent. In most bird species (68 percent), males were the longer-lived sex, averaging five percent longer lifespans. Yet the pattern was far from universal. "Some species showed the opposite of the expected pattern," explained lead author Johanna Stark. "For example, in many birds of prey, females are both larger and longer-lived than males. So sex chromosomes can only be part of the story."

How mating and parenting shape longevity

In addition to genetics, reproductive strategies also play a role. Through sexual selection, males in particular develop conspicuous characteristics such as colorful plumage, weapons, or large body size, which increase reproductive success but can shorten lifespan. The new study supports this assumption: In polygamous mammals with strong competition, males generally die earlier than females. Many birds, on the other hand, are monogamous, which means that competitive pressure is lower and males often live longer. Overall, the differences were smallest in monogamous species, while polygamy and pronounced size differences were associated with a more pronounced advantage for females.




Parental care also plays a role. The researchers found evidence that the sex that invests more in raising offspring -- in mammals, this is often the females -- tends to live longer. In long-lived species such as primates, this is likely to be a selective advantage: females survive until their offspring are independent or sexually mature.

Zoo life reduces -- but does not erase -- lifespan gaps

A long-held idea suggests that environmental pressures, such as predators, disease, and harsh weather, drive differences in male and female lifespan. To test this, the scientists turned to zoo populations, where such risks are minimal. Even in these safe conditions, lifespan gaps persisted. Comparing zoo and wild data showed that while the differences were smaller in captivity, they rarely disappeared altogether. This pattern mirrors the human experience: better healthcare and living conditions may shrink the gap between men and women, but do not erase it.

Taken together, the findings indicate that lifespan differences between males and females are deeply embedded in evolution. They are shaped by sexual selection, parental care, and genetic factors linked to sex determination. The environment influences how large these gaps become but cannot remove them entirely. These contrasts between the sexes are not simply a product of circumstance -- they are woven into our evolutionary past and are likely to persist far into the future.
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A revolutionary DNA search engine is speeding up genetic discovery | ScienceDaily
Rare genetic diseases can now be detected in patients, and tumor-specific mutations identified -- a milestone made possible by DNA sequencing, which transformed biomedical research decades ago. In recent years, the introduction of new sequencing technologies (next-generation sequencing) has driven a wave of breakthroughs. During 2020 and 2021, for instance, these methods enabled the rapid decoding and worldwide monitoring of the SARS-CoV-2 genome.


						
At the same time, an increasing number of researchers are making their sequencing results publicly accessible. This has led to an explosion of data, stored in major databases such as the American SRA (Sequence Read Archive) and the European ENA (European Nucleotide Archive). Together, these archives now hold about 100 petabytes of information -- roughly equivalent to the total amount of text found across the entire internet, with a single petabyte equaling one million gigabytes.

Until now, biomedical scientists needed enormous computing resources to search through these vast genetic repositories and compare them with their own data, making comprehensive searches nearly impossible. Researchers at ETH Zurich have now developed a way to overcome that limitation.

Full-text search instead of downloading entire data sets

The team created a tool called MetaGraph, which dramatically streamlines and accelerates the process. Instead of downloading entire datasets, MetaGraph enables direct searches within the raw DNA or RNA data -- much like using an internet search engine. Scientists simply enter a genetic sequence of interest into a search field and, within seconds or minutes depending on the query, can see where that sequence appears in global databases.

"It's a kind of Google for DNA," explains Professor Gunnar Ratsch, a data scientist in ETH Zurich's Department of Computer Science. Previously, researchers could only search for descriptive metadata and then had to download the full datasets to access raw sequences. That approach was slow, incomplete, and expensive.

According to the study authors, MetaGraph is also remarkably cost-efficient. Representing all publicly available biological sequences would require only a few computer hard drives, and large queries would cost no more than about 0.74 dollars per megabase.




Because the new DNA search engine is both fast and accurate, it could significantly accelerate research -- particularly in identifying emerging pathogens or analyzing genetic factors linked to antibiotic resistance. The system may even help locate beneficial viruses that destroy harmful bacteria (bacteriophages) hidden within these massive databases.

Compression by a factor of 300

In their study published on October 8 in Nature, the ETH team demonstrated how MetaGraph works. The tool organizes and compresses genetic data using advanced mathematical graphs that structure information more efficiently, similar to how spreadsheet software arranges values. "Mathematically speaking, it is a huge matrix with millions of columns and trillions of rows," Ratsch explains.

Creating indexes to make large datasets searchable is a familiar concept in computer science, but the ETH approach stands out for how it connects raw data with metadata while achieving an extraordinary compression rate of about 300 times. This reduction works much like summarizing a book -- it removes redundancies while preserving the essential narrative and relationships, retaining all relevant information in a much smaller form.

"We are pushing the limits of what is possible in order to keep the data sets as compact as possible without losing necessary information," says Dr. Andre Kahles, who, like Ratsch, is a member of the Biomedical Informatics Group at ETH Zurich. By contrast with other DNA search masks currently being researched, the ETH researchers' approach is scalable. This means that the larger the amount of data queried, the less additional computing power the tool requires.

Half of the data is already available now

First introduced in 2020, MetaGraph has been steadily refined. The tool is now publicly accessible for searches (https://metagraph.ethz.ch/search) and already indexes millions of DNA, RNA, and protein sequences from viruses, bacteria, fungi, plants, animals, and humans. Currently, nearly half of all available global sequence datasets are included, with the remainder expected to follow by the end of the year. Since MetaGraph is open source, it could also attract interest from pharmaceutical companies managing large volumes of internal research data.

Kahles even believes it is possible that the DNA search engine will one day be used by private individuals: "In the early days, even Google didn't know exactly what a search engine was good for. If the rapid development in DNA sequencing continues, it may become commonplace to identify your balcony plants more precisely."
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James Webb spots a cosmic moon factory 625 light-years away | ScienceDaily
NASA's James Webb Space Telescope has made the first direct measurements of both the chemical composition and physical conditions of a possible moon-forming disk surrounding a massive exoplanet. The carbon-rich disk encircles the planet known as CT Cha b, located about 625 light-years from Earth. While no moons were detected in the Webb data, the environment could serve as a birthplace for future moons, providing valuable insight into how such natural satellites come to exist.


						
The study describing these results appears in The Astrophysical Journal Letters.

A Young Star System in Its Earliest Stages

The star that CT Cha b orbits is only 2 million years old and is still gathering material from its surroundings. However, Webb's observations show that the smaller disk around the planet is separate from the larger one feeding the star. The planet and its star are an enormous 46 billion miles apart, revealing that they are distinct systems of activity.

Understanding how planets and moons form is essential to explaining how planetary systems evolve across the galaxy. Moons likely outnumber planets, and some may even support conditions suitable for life. Thanks to Webb's capabilities, astronomers are now beginning to directly observe these early moments of planetary and lunar development.

Tracing the Origins of Planetary Systems

Researchers say this finding is a breakthrough in understanding how planets and moons form and grow. Webb's detailed observations allow scientists to compare this young system with the early history of our own solar system, which took shape more than 4 billion years ago.




"We can see evidence of the disk around the companion, and we can study the chemistry for the first time. We're not just witnessing moon formation -- we're also witnessing this planet's formation," said co-lead author Sierra Grant of the Carnegie Institution for Science in Washington.

"We are seeing what material is accreting to build the planet and moons," added main lead author Gabriele Cugno of the University of Zurich and member of the National Center of Competence in Research PlanetS.

Unraveling the Light of a Distant Planet

To study CT Cha b, Webb used its MIRI (Mid-Infrared Instrument) and a medium resolution spectrograph. Early analyses of archived Webb data showed hints of molecules within the circumplanetary disk, prompting a more detailed investigation. Because the planet's faint glow is easily lost in the brightness of its host star, researchers applied high-contrast imaging techniques to separate the light of the planet from that of the star.

"We saw molecules at the location of the planet, and so we knew that there was stuff in there worth digging for and spending a year trying to tease out of the data. It really took a lot of perseverance," said Grant.

The team ultimately identified seven carbon-bearing molecules in the disk, including acetylene (C2H2) and benzene (C6H6). This strong carbon signature stands in sharp contrast to the chemistry of the star's own disk, where water is present but carbon is absent. The chemical differences between the two disks reveal how quickly these environments can evolve -- on the order of only 2 million years.




A Glimpse Into Moon Formation

Scientists have long theorized that Jupiter's four large moons -- Io, Europa, Ganymede, and Callisto -- originated from a similar disk surrounding the young planet billions of years ago. The alignment of their orbits supports this idea. The two outermost moons, Ganymede and Callisto, are composed of about 50% water ice but likely contain rocky cores rich in elements such as carbon or silicon.

"We want to learn more about how our solar system formed moons. This means that we need to look at other systems that are still under construction. We're trying to understand how it all works," said Cugno. "How do these moons come to be? What are their ingredients? What physical processes are at play, and over what timescales? Webb allows us to witness the drama of moon formation and investigate these questions observationally for the first time."

Over the next year, the research team plans to use Webb to study additional young planetary systems, aiming to compare the physical and chemical diversity among disks that may one day give rise to moons.

The James Webb Space Telescope is the world's leading space observatory, designed to explore the universe with unmatched precision. It is helping scientists unlock mysteries of our solar system, study distant planets orbiting other stars, and peer back to the earliest galaxies that shaped the cosmos. Webb is an international partnership between NASA, the European Space Agency (ESA), and the Canadian Space Agency (CSA), combining advanced technology and global collaboration to expand our understanding of the universe and our place within it.
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Scientists just solved the mystery of perfect spaghetti | ScienceDaily
Why doesn't spaghetti fall apart when it's boiled? According to new scientific findings, the key is gluten. The amount of salt added to the cooking water also plays a surprisingly important part in keeping pasta firm and intact.


						
Studying Pasta at the Microscopic Level

Researchers used advanced scientific tools to analyze the inner structure of both regular and gluten-free spaghetti purchased straight from the store. Their observations revealed that gluten provides vital structural support during cooking, helping pasta maintain its texture and shape.

"We were able to show that the gluten in regular spaghetti acts as a safety net that preserves the starch. The gluten-free pasta, which contains an artificial matrix, only works optimally under exactly the right cooking conditions -- otherwise the structure easily falls apart," explains Andrea Scotti, senior lecturer in physical chemistry at Lund University.

To uncover these details, Scotti employed small-angle neutron scattering and X-ray techniques. These methods allowed the team to examine food on a microscopic scale (down to a billionth of a meter) and connect those molecular observations to everyday characteristics like texture, shelf life, and glycemic index.

Salt's Surprising Role in Pasta Perfection

The researchers also discovered that the salt added to the pasta water influences the final outcome.




"Our results show that regular pasta has higher tolerance, or better structural resistance, to less optimal cooking conditions such as being cooked for too long or too much salt being added to the water. So, cooking pasta with the right amount of salt is not just a matter of taste -- it also affects the microstructure of the pasta and thus the whole dining experience," says Andrea Scotti.

Toward Better Gluten-Free Alternatives

Next, the research team plans to expand its work by examining more pasta varieties and production methods. They also aim to simulate digestion to understand how the pasta's molecular structure changes once inside the human stomach.

"With demand for gluten-free alternatives increasing, we hope that our methods can help develop more durable and nutritious products that stand up to the demands placed on them by both the cooking process and by consumers," adds Scotti.

This study was carried out in collaboration with Judith Houston, lead instrument scientist for the LoKI instrument at the European Spallation Source (ESS) in Lund, Sweden, along with scientists from the Institut Laue-Langevin in France and the Diamond Light Source and ISIS Neutron and Muon Source in the UK.
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Before plants or animals, fungi conquered Earth's surface | ScienceDaily
After examining the evolutionary history of fungi, an international group of scientists has concluded that these organisms first appeared between 900 million and 1.4 billion years ago, far earlier than scientists had believed. This suggests that fungi were thriving on Earth hundreds of millions of years before plants began to grow. The results, published open access in Nature Ecology & Evolution, were made possible through advanced analytical methods and new evolutionary models that combine several dating techniques.


						
The research brought together specialists from multiple countries and fields, including evolutionary biologist Eduard Ocana, a Ramon y Cajal researcher at the Universitat Oberta de Catalunya (UOC).

"As a group, fungi are much older than previously imagined. It's highly likely that they were already around over a billion years ago, making them one of the oldest major groups of eukaryotes," said Ocana. This means that fungi (a kingdom including mushrooms, moulds and single-cell organisms such as yeasts) predate both animals (which are thought to have arisen about 600 million years ago) and multicellular land plants (around 500 million years ago).

A revised timeline for the origins of life

Unlike plants and animals, fungi rarely leave behind fossils because of their soft, thread-like structure. With so few preserved remains, scientists have long struggled to piece together their evolutionary story. To overcome this challenge, the researchers used a combination of three complementary sources: the limited number of known fungal fossils, the genomic sequences of more than a hundred species, and data on horizontal gene transfers -- an unusual but revealing process that turned out to be essential for the analysis.

Horizontal gene transfer occurs when a gene moves from one species to another. "When a gene jumps from one organism to another, that tells us that the two existed at the same time. This enables us to establish relative timelines, because any relative of the donor lineage must necessarily be older than any descendant of the lineage that received the gene," explained Ocana. By combining evidence from these genetic exchanges with other molecular dating tools and high-speed computational models, the team generated a far more accurate and detailed evolutionary timeline for more than 100 species of fungi.

Fungi: the first pioneers of life on land

The findings go beyond pinpointing ancient dates. They reshape our understanding of Earth's earliest terrestrial ecosystems, which are poorly represented in the fossil record. According to Ocana, "our findings show that fungi were already present on land environments at least 800 million years ago and had ecological interactions with the ancestors of multicellular land plants, although we're currently unsure about the degree of complexity of these interactions. These ancestors probably shared similarities with the green algae groups that are evolutionarily closest to multicellular land plants, some of whose members have some degree of adaptability to non-aquatic environments."




Modern fungi form symbiotic partnerships with most plants, supplying them with nutrients in exchange for carbohydrates. These ancient relationships, called mycorrhizae, may date back to some of the earliest life on land. Long before complex plants appeared, fungi may have helped algae and primitive plants adjust to terrestrial conditions while gaining new energy sources in return. "If we accept that fungi were instrumental in helping plants colonize the Earth, our theory is that this partnership may have started much earlier than previously thought, in environments similar to biological soil crusts or the microbial mats that we still have today," said Ocana, who is affiliated with the UOC eHealth Centre and the UOC-TECH Centre.

Reimagining a once "empty" Earth

The traditional view of early Earth portrays a barren planet until plants appeared about 500 million years ago. This study challenges that idea. The new evidence suggests that fungi had already been active for hundreds of millions of years, interacting with early life forms and transforming the landscape. By breaking down minerals, releasing nutrients, and helping to create the first soils, these ancient fungi played a key role in making Earth a more hospitable place for future life.

This discovery, which relied on close collaboration between experts in evolution, paleontology, and molecular biology, also highlights the importance of cross-disciplinary innovation. "The idea originated from an innovative tool developed by Dr Gergely J. Szollosi's Hungarian group, of which I was a member when I was doing my postdoctoral research. These findings wouldn't have been possible without this collaboration or the contributions made by researchers from Hungary, England, Japan and Catalonia," said Ocana.

Opening new paths for research

The team now hopes to apply its approach to other branches of complex life to refine our understanding of evolution as a whole. "Fungi were a great subject of study, because the scarcity of fossil records meant that our approach provided significant added value. The next challenge is to extend these techniques to all eukaryotes to develop a much finer molecular clock for all complex life," Ocana said.

Ocana's research as a Junior Leader postdoctoral fellow, supported by the "la Caixa" Foundation, forms part of the UOC's broader initiatives in digital sustainability, planetary well-being, and health innovation, contributing to the UN Sustainable Development Goals (SDG 15: Life on Land).
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Scientists discover COVID mRNA vaccines boost cancer survival | ScienceDaily
Patients with advanced lung or skin cancer who received a COVID-19 mRNA vaccine within 100 days of beginning immunotherapy treatment lived considerably longer than those who were not vaccinated, according to new research.


						
Scientists from the University of Florida and the University of Texas MD Anderson Cancer Center made the discovery while studying the potential of mRNA-based therapies to activate the immune system against cancer. Their results build on more than a decade of work exploring how messenger RNA could be used to "wake up" the body's natural defenses. The findings also move the field closer to the idea of a universal cancer vaccine that could enhance the effects of existing immunotherapy drugs.

An analysis of more than 1,000 patient records at MD Anderson provided the data behind the observation. Although the results are preliminary, researchers are now designing a randomized clinical trial to confirm them.

"Extraordinary Implications" for Cancer Care

"The implications are extraordinary -- this could revolutionize the entire field of oncologic care," said co-senior author Elias Sayour, M.D., Ph.D., a UF Health pediatric oncologist and the Stop Children's Cancer/Bonnie R. Freeman Professor for Pediatric Oncology Research. "We could design an even better nonspecific vaccine to mobilize and reset the immune response, in a way that could essentially be a universal, off-the-shelf cancer vaccine for all cancer patients."

Jeff Coller, Ph.D., an mRNA expert and professor at Johns Hopkins University, noted that this discovery highlights another way Operation Warp Speed (the federal initiative that accelerated COVID-19 vaccine development) continues to benefit Americans in "unique and unexpected ways."

"The results from this study demonstrate how powerful mRNA medicines truly are and that they are revolutionizing our treatment of cancer," Coller said.




Building on Years of mRNA Innovation

Published on October 22 in Nature, the research extends Sayour's eight years of work combining lipid nanoparticles with mRNA technology. Messenger RNA, or mRNA, is present in all cells and delivers the instructions for making proteins.

Earlier in July, Sayour's lab reported a surprising finding: to trigger a strong immune attack on tumors, it was not necessary to target a specific protein within the cancer. Simply stimulating the immune system, similar to how it responds to a virus, could be enough to generate an antitumor effect.

In lab experiments, Sayour's team combined their experimental "nonspecific" mRNA vaccine with a class of anticancer drugs known as immune checkpoint inhibitors. Together, the combination produced a powerful immune response in mice. The experimental vaccine itself was not directed at the COVID spike protein or any other specific molecule -- it used the same underlying technology as COVID vaccines but worked more broadly.

Connecting COVID Vaccines and Cancer Treatment

That discovery, years in the making, sparked a question from former lab member and first author Adam Grippin, M.D., Ph.D., who trained at UF's Preston A. Wells Center for Brain Tumor Therapy and now works at MD Anderson.




Would the COVID-19 mRNA vaccine work like the nonspecific vaccine?

To find out, the research team analyzed existing data from patients with Stage 3 and 4 non-small cell lung cancer and metastatic melanoma treated at MD Anderson from 2019 to 2023.

What they found was that receiving a COVID mRNA vaccine within 100 days of starting immunotherapy drugs was associated with living longer by a significant amount.

The most dramatic difference, Sayour said, was in patients not expected to have a strong immune response, based on their tumors' molecular makeup and other factors.

As with any observational study, the findings require confirmation from a prospective and randomized clinical trial.

Nonetheless, the discovery is pivotal.

"Although not yet proven to be causal, this is the type of treatment benefit that we strive for and hope to see with therapeutic interventions -- but rarely do," said Duane Mitchell, M.D., Ph.D., Grippin's doctoral mentor and director of the UF Clinical and Translational Science Institute. "I think the urgency and importance of doing the confirmatory work can't be overstated."

How the COVID Vaccine May Enhance Immunotherapy

In lung and skin cancers, doctors commonly engage the immune system with drugs designed to "release the brakes" and recognize and attack cancer cells more effectively. In advanced disease stages, however, most patients don't respond well and often have exhausted other treatment options like radiation, surgery and chemotherapy.

The new study involved records of 180 advanced lung cancer patients who received a COVID vaccine within a 100-day period before or after starting immunotherapy drugs and 704 treated with the same drugs who did not receive the vaccine. Getting the vaccine was associated with a near doubling of median survival, from 20.6 months to 37.3 months.

Of the metastatic melanoma patients, 43 received a vaccine within 100 days of initiating immunotherapy, while 167 patients did not receive a vaccine. With the vaccine, median survival increased from 26.7 months to a range of 30 to 40 months; at the time the data were collected, some patients were still alive, meaning the vaccine effect could be even stronger.

Receiving non-mRNA pneumonia or flu vaccines resulted in no changes in longevity.

Lab Tests Support Human Data

To reinforce their observations, UF scientists conducted experiments in mice combining immunotherapy drugs with an mRNA vaccine specifically targeting the COVID spike protein. The results showed that this pairing could transform tumors that had previously resisted treatment into ones that responded, effectively stopping tumor growth.

"One of the mechanisms for how this works is when you give an mRNA vaccine, that acts as a flare that starts moving all of these immune cells from bad areas like the tumor to good areas like the lymph nodes," Sayour said.

The next step is to launch a large clinical trial through the UF-led OneFlorida+ Clinical Research Network, a consortium of hospitals, health centers and clinics in Florida, Alabama, Georgia, Arkansas, California and Minnesota.

"One of our key motivations at OneFlorida is to move discoveries from academic settings out into the real world and the places where patients get care," said Betsy Shenkman, Ph.D., who leads the consortium.

If confirmed, the new findings unlock numerous possibilities, and the researchers said an even better nonspecific universal vaccine could be designed. For patients with advanced cancers, the increased survival from such a universal vaccine could provide a priceless benefit: more time.

"If this can double what we're achieving currently, or even incrementally -- 5%, 10% -- that means a lot to those patients, especially if this can be leveraged across different cancers for different patients," said Sayour, an investigator with UF's McKnight Brain Institute.

The study was funded by the National Cancer Institute and multiple foundations.

Sayour, Grippin and Mitchell hold patents related to UF-developed mRNA vaccines that are licensed by iOncologi Inc., a biotech company born as a "spinout" from UF in which Mitchell holds interest.
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Earth's "boring billion" set the stage for complex life | ScienceDaily
Scientists from the University of Sydney and the University of Adelaide have uncovered how the breakup of an ancient supercontinent about 1.5 billion years ago reshaped Earth's surface and set the stage for the rise of complex life.


						
"Our approach shows how plate tectonics has helped shape the habitability of the Earth," said lead author Professor Dietmar Muller. "It provides a new way to think about how tectonics, climate and life co-evolved through deep time."

Published in Earth and Planetary Science Letters, the study overturns the traditional view of the "Boring Billion," a supposedly uneventful period of Earth's history marked by little biological or geological activity. The findings reveal that the planet's tectonic plates were far from still, driving changes that produced oxygen-rich seas and the emergence of early eukaryotes -- organisms that would eventually give rise to plants, animals, and fungi.

How Nuna's Breakup Changed Earth's Climate and Seas

Eukaryotes are living things with cells that contain a nucleus and other specialized structures called organelles. Professor Muller and his team discovered that the disintegration of the supercontinent Nuna triggered a sequence of geological events that reduced volcanic carbon dioxide (CO2) emissions and expanded the shallow marine habitats where early eukaryotes evolved.

"Deep Earth processes, specifically the breakup of the ancient supercontinent Nuna, set off a chain of events that reduced volcanic carbon dioxide (CO2) emissions and expanded the shallow marine habitats where early eukaryotes evolved," Professor Muller explained.

A Dynamic Planet Beneath a 'Boring' Surface

Between 1.8 and 0.8 billion years ago, Earth's landmasses repeatedly came together and broke apart, first forming Nuna and later Rodinia. To explore this long interval, the research team developed a new plate tectonic model spanning 1.8 billion years of Earth's evolution. This allowed them to track how shifting plate boundaries and continental margins affected the exchange of carbon between the mantle, oceans, and atmosphere.




When Nuna began breaking apart about 1.46 billion years ago, the total length of shallow continental shelves more than doubled to roughly 130,000 kilometres. These expanded shallow-water zones likely supported widespread, oxygen-rich, and temperate seas -- ideal environments for early complex organisms to thrive.

At the same time, volcanic emissions of CO2 decreased, while more carbon was stored in the ocean crust as seawater interacted with hot rock along spreading ridges. This process removed CO2 from the water and trapped it in limestone deposits, locking away carbon that might otherwise have warmed the planet.

"This dual effect -- reduced volcanic carbon release and enhanced geological carbon storage -- cooled Earth's climate and altered ocean chemistry, creating conditions suitable for the evolution of more complex life," said co-author Associate Professor Adriana Dutkiewicz from the University of Sydney's School of Geosciences.

Expanding Seas and the Rise of Complex Life

The researchers found that the first fossil evidence of eukaryotes, dating to about 1.05 billion years ago, appeared during a time when continents were dispersing and shallow seas were spreading.

"We think these vast continental shelves and shallow seas were crucial ecological incubators," said Associate Professor Juraj Farkas from the University of Adelaide. "They provided tectonically and geochemically stable marine environments with presumably elevated levels of nutrients and oxygen, which in turn were critical for more complex lifeforms to evolve and diversify on our planet."

These findings highlight a direct connection between deep-Earth processes and surface evolution, showing how plate tectonics, the carbon cycle, and biological development were intertwined over deep time.




Building a New Model of Earth's Evolution

This study marks the first time that plate tectonic reconstructions from deep geological time have been quantitatively linked to both long-term carbon cycling and key milestones in biological evolution. The team combined detailed tectonic reconstructions with computational and thermodynamic models simulating how carbon was stored and released through subduction (where one plate slides beneath another) and volcanic activity that brought magma, ash, and gases to the surface.

Together, these results offer a comprehensive framework connecting the motion of Earth's plates to the conditions that made the planet habitable -- revealing that even in its so-called "boring" billion years, Earth was quietly preparing for life's greatest transformation.
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Ancient tides may have sparked humanity's first urban civilization | ScienceDaily
A newly published study is reshaping how scientists understand the rise of urban civilization in ancient Mesopotamia. The research suggests that the emergence of Sumer, often called the cradle of civilization, was not solely the result of human ingenuity but also of powerful natural forces. According to the authors, the interaction between rivers, tides, and shifting sediments at the northern edge of the Persian Gulf played a defining role in shaping the world's first urban centers.


						
Published in PLOS ONE, the paper Morphodynamic Foundations of Sumer was led by Liviu Giosan, Senior Scientist Emeritus in Geology & Geophysics at the Woods Hole Oceanographic Institution (WHOI), and Reed Goodman, Assistant Professor of Environmental Social Science at the Baruch Institute of Social Ecology and Forest Science (BICEFS) at Clemson University. Their work builds on years of collaborative research through the Lagash Archaeological Project, which brings together Iraqi archaeologists and the Penn Museum at the University of Pennsylvania.

Water Shaped Early Agriculture and Society

The researchers present a new paleoenvironmental model showing that tidal rhythms influenced the earliest stages of agriculture and social organization in Sumer. Rather than being shaped only by river floods, the region's growth was tied to predictable tidal patterns that provided both water and fertile soil.

"Our results show that Sumer was literally and culturally built on the rhythms of water," said Giosan. "The cyclical patterns of tides together with delta morphodynamics -- how the form or shape of a landscape changes over time due to dynamic processes -- were deeply woven into the myths, innovations, and daily lives of the Sumerians."

Sumer, located in southern Mesopotamia (modern-day Iraq), is widely recognized as one of humanity's earliest civilizations. It produced many firsts, including writing, the wheel, and large-scale agriculture. The region's city-states -- Ur, Uruk, and Lagash among them -- developed complex political and religious systems that became the blueprint for later societies.

The new research indicates that between 7000 and 5000 years ago, the Persian Gulf extended much farther inland than it does today. Twice each day, tidal surges carried freshwater deep into the lower Tigris and Euphrates. Early farmers likely took advantage of this consistent flow by digging short canals to irrigate fields and date groves, allowing for productive farming without massive irrigation projects.




When the Tides Receded, Civilization Transformed

Over time, sediment carried by rivers built deltas at the head of the Gulf, cutting off tidal access to inland areas. This environmental shift, the authors suggest, caused widespread ecological and economic challenges. The loss of tidal waters may have forced Sumerian communities to respond with large-scale irrigation and flood control systems -- innovations that defined Sumer's golden age.

"We often picture ancient landscapes as static," says Goodman. "But the Mesopotamian delta was anything but. Its restless, shifting land demanded ingenuity and cooperation, sparking some of history's first intensive farming and pioneering bold social experiments."

Beyond environmental change, the researchers link these watery origins to Sumer's cultural identity. The study connects the region's flood myths and water-centered deities to the landscape itself, suggesting that Sumerian religion evolved from their intimate relationship with tides and rivers.

"The radical conclusions of this study are clear in what we're finding at Lagash," adds Holly Pittman, Director of the Penn Museum's Lagash Archaeological Project. "Rapid environmental change fostered inequality, political consolidation, and the ideologies of the world's first urban society."

Reconstructing a Lost Landscape

Using environmental and geological data, sediment samples from Lagash, and high-resolution satellite imagery, the team recreated what Sumer's coastline once looked like. Their reconstruction offers a window into how early societies adapted to dramatic changes in their environment and how these challenges spurred innovation.

"Our work highlights both the opportunities and perils of social reinvention in the face of severe environmental crisis," concluded Giosan. "Beyond this modern lesson, it is always surprising to find real history hidden in myth -- and truly interdisciplinary research like ours can help uncover it."

The research was funded by the National Science Foundation (NSF), the National Ocean Sciences Accelerator Mass Spectrometry Facility (NOSAMS), the Woods Hole Oceanographic Institution (WHOI), and the Penn Museum. Additional support for Giosan came from STAR-UBB and ICUB in Romania. Goodman completed his portion of the work as part of his postdoctoral studies at the Institute for the Study of the Ancient World at New York University.
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Hidden 5-mile wide asteroid crater beneath the Atlantic revealed in stunning 3D | ScienceDaily
Researchers from Heriot-Watt University have released striking images of an asteroid impact crater hidden deep beneath the floor of the Atlantic Ocean.


						
These images confirm that the 9 km (~5.6 mile) wide Nadir Crater, lying about 300 meters (~1000 feet) below the ocean floor, was created when an asteroid slammed into Earth roughly 66 million years ago at the end of the Cretaceous period.

The timing matches that of the Chicxulub impact in Mexico, the colossal 200 km (~125 mile) wide crater linked to the extinction of the dinosaurs.

Using the new data, scientists have pieced together what unfolded immediately after the Nadir impact: the crater initially formed as a deep bowl, molten rock surged upward from below, a vast zone of fractured rock spread outward for thousands of square kilometers, and an enormous tsunami more than 800 meters (~2600 feet) high swept across the Atlantic.

The research was published in Nature Communications Earth & Environment.

66 million-year-old underwater imprint 

Dr. Uisdean Nicholson of Heriot-Watt University first identified the Nadir Crater in 2022 while examining seismic reflection data from the Atlantic seabed off the coast of Guinea in West Africa.




The data revealed a circular depression measuring more than 8.5 km across, leading Dr. Nicholson to suspect it was the site of an ancient asteroid strike.

He then collaborated with experts in planetary science and geology from the UK and the USA to analyze the evidence. Early results suggested the crater was formed by an asteroid several hundred meters wide about 66 million years ago, but proof remained uncertain.

That confirmation has now arrived.

From a grainy ultrasound to a 3D image 

High-resolution, three-dimensional seismic data collected by the global geophysical company TGS and shared with Dr. Nicholson provides clear evidence that an asteroid created the Nadir Crater.

Dr. Nicholson said: "There are around 20 confirmed marine craters worldwide, and none of them has been captured in anything close to this level of detail. It's exquisite.




"Craters on the surface are usually heavily eroded and we can only see what is exposed, whereas craters on other planetary bodies usually only show the surface expression.

"These data allow us to image this fully in three dimensions and peel back the layers of sedimentary rock to look at the crater at all levels.

"One way to understand it is to think about a pregnancy ultrasound. A few generations ago, the ultrasound would show a grainy blob. Now you can see the baby's features in 3D, in incredible detail -- including all the internal organs.

"We've gone from 2D, fuzzy imaging to amazing high-resolution imaging of the Nadir Crater."

Data reveals minute-by-minute chaos after collision 

Dr. Nicholson said: "The new images paint a picture of the catastrophic event.

"We originally thought the asteroid would have been around 400m wide. We now think it was 450-500m wide, because of the larger crater size as shown by the 3D data.

"We can tell it came from about 20-40 degrees to the northeast, because of spiralling thrust-generated ridges surrounding the crater's central peak -- those are only formed following a low-angle oblique impact.

"And we think it would have hit Earth at about 20 km per second, or 72,000 km per hour, although we still need to confirm this with a new set of impact models."

Using the data, the scientists created a timeline of what happened in the seconds and minutes after impact.

Dr. Nicholson said: "After the impact and the central uplift forming, the soft sediments surrounding the crater flowed inwards towards the evacuated crater floor, creating a visible 'brim'.

"The earthquake shaking caused by the impact appears to have liquefied the sediments below the seabed across the entire plateau, causing faults to form below the seabed.

"The impact was also associated with large landslides as the plateau margin collapsed below the ocean.

"As well as this, we see evidence for a train of tsunami waves going away from, then back towards the crater, with large resurge scars preserving evidence of this catastrophic event."

A natural laboratory for asteroid impact research 

Dr. Nicholson points out that humans have never witnessed an asteroid of this size crashing into Earth.

"The closest humans have come to seeing something like this is the 1908 Tunguska event, when a 50-meter asteroid entered Earth's atmosphere and exploded in the skies above Siberia."

"The new 3D seismic data across the whole Nadir Crater is an unprecedented opportunity to test impact crater hypotheses, develop new models of crater formation in the marine environment and understand the consequences of such an event.

"We've applied to IODP3, which is a new international drilling program, to drill into the seabed and recover cores from the crater. These will give us more information about the shock pressures experienced during impact, and the precise age and sequence of events that occurred after this event."

Unlike the moon, Earth's craters erode 

Collaborator Dr. Sean Gulick of the University of Texas at Austin, USA, a geophysicist and expert on impact processes, noted: "3D seismic images of a fully-preserved impact crater are a fantastic research opportunity that can allow us to consider how impact processes and craters scale with the size of the impactor both for understand the evolution of the Earth, and other worlds."

Collaborator Dr. Veronica Bray of the University of Arizona, an expert in impact cratering across the solar system, commented: "We see pristine impact craters on airless bodies like the Moon, but don't have subsurface structural information.

"On the Earth, that is reversed: we have structural data from seismics, field mapping and drill cores, but the craters are usually very eroded at the surface.

"The new 3D seismic imaging of Nadir gives us both. It's a startlingly good look at an impact crater!"

Could an asteroid this size hit Earth soon?

The rubble pile asteroid Bennu is around 400m in diameter. It is considered the most hazardous object in near-Earth orbit. According to NASA scientists, its total impact probability through the year 2300 is about 1 in 1,750 (or 0.057%). The researchers were also able to identify September 24, 2182, as the most significant single date in terms of a potential impact, with an impact probability of 1 in 2,700 (or about 0.037%)
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Melting ice is hiding a massive climate secret beneath Antarctica | ScienceDaily
Climate models have long predicted that global warming would weaken the Southern Ocean's ability to absorb carbon dioxide (CO2). Yet decades of measurements show little sign of this decline. Scientists from the Alfred Wegener Institute (AWI) have now uncovered a likely reason for the surprising stability. Their findings suggest that fresh, low-salinity water near the surface has helped trap carbon in the deep ocean, slowing its return to the atmosphere. But climate change is steadily altering these delicate ocean layers and could soon disrupt this natural carbon storage system. The study appears in Nature Climate Change.


						
Why the Southern Ocean Matters So Much

The world's oceans capture roughly one quarter of all human-produced CO2 emissions. The Southern Ocean alone accounts for about 40 percent of that total, making it one of the planet's most powerful natural defenses against global warming. This immense carbon sink functions through a complex circulation system: deep water rises to the surface, exchanges gases with the atmosphere, and then sinks again, carrying absorbed CO2 back into the depths.

The balance depends on how much natural CO2 from ancient deep waters resurfaces. When more carbon-rich water from below reaches the surface, it limits how much new, human-made CO2 the ocean can take in. This interplay is governed by the layering, or stratification, of different water masses and by the strength of ocean currents.

Ancient Waters and Strengthening Winds

The deep water that resurfaces in the Southern Ocean has been isolated for centuries or even millennia, accumulating large amounts of CO2. Climate models predict that stronger westerly winds, a result of human-driven climate change, will bring more of this carbon-rich water to the surface, reducing the ocean's capacity to absorb CO2 in the long term.

However, despite these stronger winds, data collected over recent decades show that the Southern Ocean remains a strong carbon sink. The new AWI research helps explain why: ocean layering has changed in a way that keeps much of the deep carbon locked away.




The Invisible Barrier Holding Carbon Below

"Deep water in the Southern Ocean is normally found below 200 meters," says Dr. Lea Olivier, AWI oceanographer and lead author of the study. "It is salty, nutrient-rich and relatively warm compared to water nearer the surface."

This deep water contains large stores of dissolved CO2 that entered the ocean long ago. In contrast, near-surface water is cooler, less salty, and holds less CO2.

As long as this density layering remains strong, the CO2-rich deep water stays sealed off. But if the boundary between layers weakens, that trapped carbon could more easily reach the surface and escape into the atmosphere.

Stronger Winds, Rising Risks

"Previous studies suggested that global climate change would strengthen the westerly winds over the Southern Ocean, and with that, the overturning circulation too," says Lea Olivier. "However, that would transport more carbon-rich water from the deep ocean to the surface, which would consequently reduce the Southern Ocean's ability to store CO2."

Although such wind intensification has been observed and linked to human activity, measurements still show no major decline in the ocean's carbon uptake -- at least not yet.




Freshwater Inputs Strengthen Ocean Layers

Long-term monitoring by AWI and other research institutions shows that climate change is already altering the characteristics of both surface and deep waters. "In our study, we used a dataset comprising biogeochemical data from a large number of marine expeditions in the Southern Ocean between 1972 and 2021. We looked for long-term anomalies, as well as changes in both circulation patterns and the properties of water masses. In doing so, we only considered processes related to the exchange between the two water masses, namely circulation and mixing, and not biological processes, for example," explains Lea Olivier. "We were able to determine that, since the 1990s, the two water masses have become more distinct from one another." The Southern Ocean's surface water salinity has reduced as a result of increased input of freshwater caused by precipitation and melting glaciers and sea ice. This "freshening" reinforces the density stratification between the two water masses, which in turn keeps the CO2-rich deep water trapped in the lower layer and prevents it from breaking through the barrier between the two layers.

A Temporary Shield Against Climate Change

"Our study shows that this fresher surface water has temporarily offset the weakening of the carbon sink in the Southern Ocean, as model simulations predicted. However, this situation could reverse if the stratification were to weaken," summarizes Lea Olivier. Strengthening westerly winds are already pushing the deep water closer to the surface. Since the 1990s, the upper boundary of the deep water layer has risen by about 40 meters.

As CO2-rich water replaces more of the surface layer, the boundary between them becomes more vulnerable to mixing, likely caused by those same winds. Once mixing increases, stored CO2 could begin to leak upward and escape into the atmosphere.

Warning Signs Beneath the Waves

Recent research suggests that this process may already be starting. If more carbon from the deep ocean reaches the surface, the Southern Ocean's role as a global carbon sink could weaken, accelerating climate change.

"What surprised me most was that we actually found the answer to our question beneath the surface. "We need to look beyond just the ocean's surface, otherwise we run the risk of missing a key part of the story," says Lea Olivier.

"To confirm whether more CO2 has been released from the deep ocean in recent years, we need additional data, particularly from the winter months, when the water masses tend to mix," explains Prof. Alexander Haumann, co-author of the study. "In the coming years, the AWI is planning to carefully examine these exact processes as part of the international Antarctica InSync program, and gain a better understanding of the effects of climate change on the Southern Ocean and potential interactions."
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AI restores James Webb telescope's crystal-clear vision | ScienceDaily
Two PhD students from Sydney have helped restore the sharp vision of the world's most powerful space observatory without ever leaving the ground. Louis Desdoigts, now a postdoctoral researcher at Leiden University in the Netherlands, and his colleague Max Charles celebrated their achievement with tattoos of the instrument they repaired inked on their arms -- an enduring reminder of their contribution to space science.


						
A Groundbreaking Software Fix

Researchers at the University of Sydney developed an innovative software solution that corrected blurriness in images captured by NASA's multi-billion-dollar James Webb Space Telescope (JWST). Their breakthrough restored the full precision of one of the telescope's key instruments, achieving what would once have required a costly astronaut repair mission.

This success builds on the JWST's only Australian-designed component, the Aperture Masking Interferometer (AMI). Created by Professor Peter Tuthill from the University of Sydney's School of Physics and the Sydney Institute for Astronomy, the AMI allows astronomers to capture ultra-high-resolution images of stars and exoplanets. It works by combining light from different sections of the telescope's main mirror, a process known as interferometry. When the JWST began its scientific operations, researchers noticed that AMI's performance was being affected by faint electronic distortions in its infrared camera detector. These distortions caused subtle image fuzziness, reminiscent of the Hubble Space Telescope's well-known early optical flaw that had to be corrected through astronaut spacewalks.

Solving a Space Problem from Earth

Instead of attempting a physical repair, PhD students Louis Desdoigts and Max Charles, working with Professor Tuthill and Associate Professor Ben Pope (at Macquarie University), devised a purely software-based calibration technique to fix the distortion from Earth.

Their system, called AMIGO (Aperture Masking Interferometry Generative Observations), uses advanced simulations and neural networks to replicate how the telescope's optics and electronics function in space. By pinpointing an issue where electric charge slightly spreads to neighboring pixels -- a phenomenon called the brighter-fatter effect -- the team designed algorithms that digitally corrected the images, fully restoring AMI's performance.




"Instead of sending astronauts to bolt on new parts, they managed to fix things with code," Professor Tuthill said. "It's a brilliant example of how Australian innovation can make a global impact in space science."

Sharper Views of the Universe

The results have been striking. With AMIGO in use, the James Webb Space Telescope has delivered its clearest images yet, capturing faint celestial objects in unprecedented detail. This includes direct images of a dim exoplanet and a red-brown dwarf orbiting the nearby star HD 206893, about 133 light years from Earth.

A related study led by Max Charles further demonstrated AMI's renewed precision. Using the improved calibration, the telescope produced sharp images of a black hole jet, the fiery surface of Jupiter's moon Io, and the dust-filled stellar winds of WR 137 -- showing that JWST can now probe deeper and clearer than before.

"This work brings JWST's vision into even sharper focus," Dr. Desdoigts said. "It's incredibly rewarding to see a software solution extend the telescope's scientific reach -- and to know it was possible without ever leaving the lab."

Dr. Desdoigts has now landed a prestigious postdoctoral research position at Leiden University in the Netherlands.

Both studies have been published on the pre-press server arXiv. Dr. Desdoigts' paper has been peer-reviewed and will shortly be published in the Publications of the Astronomical Society of Australia. We have published this release to coincide with the latest round of James Webb Space Telescope General Observer, Survey and Archival Research programs.

Associate Professor Benjamin Pope, who presented on these findings at SXSW Sydney, said the research team was keen to get the new code into the hands of researchers working on JWST as soon as possible.
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Scientists finally spot hidden waves powering the Sun's corona | ScienceDaily
Researchers have made a major leap in solar physics by finding the first direct evidence of small-scale torsional Alfven waves within the Sun's corona. These elusive magnetic waves, first theorized in the 1940s, have long been suspected to play a key role in heating the Sun's outer atmosphere.


						
The findings, published on October 24 in Nature Astronomy, were achieved using the powerful U.S. National Science Foundation (NSF) Daniel K. Inouye Solar Telescope in Hawaii. With this discovery, scientists may finally have an explanation for why the Sun's outer layer, the corona, reaches millions of degrees while its surface remains around 5,500degC.

Understanding Alfven Waves and Their Role

Alfven waves are magnetic vibrations that move through plasma, first predicted in 1942 by Nobel laureate Hannes Alfven. Larger versions of these waves have been seen before, often linked to solar flares. This new observation, however, marks the first time scientists have captured evidence of the smaller, constantly present twisting type that may provide continuous energy to the Sun.

UKRI Future Leader Fellow Professor Richard Morton of Northumbria University led the study. He explained, "This discovery ends a protracted search for these waves that has its origins in the 1940s. We've finally been able to directly observe these torsional motions twisting the magnetic field lines back and forth in the corona."

A Technological Breakthrough with the Inouye Solar Telescope

The discovery was made possible by the Daniel K. Inouye Solar Telescope's Cryogenic Near Infrared Spectropolarimeter (Cryo-NIRSP), the most advanced instrument ever built to study the Sun's corona. This instrument can detect extremely fine structures in the solar atmosphere and measure even the slightest motion of plasma.




The telescope's four-meter mirror -- four times larger than any previous solar telescope -- makes it the most powerful facility of its kind. Operated by the NSF's National Solar Observatory, it represents over twenty years of global collaboration. Northumbria University contributed through a UK consortium that designed cameras for the telescope's Visible Broadband Imager, building on the institution's strong background in solar research.

Tracking Superheated Iron in the Corona

Professor Morton was granted observing time while the telescope was still undergoing testing. Using Cryo-NIRSP, his team followed the movement of iron in the corona, heated to an extraordinary 1.6 million degrees Celsius.

The key to identifying the elusive twisting waves came from new data analysis methods developed by Morton. As he explains: "The movement of plasma in the sun's corona is dominated by swaying motions. These mask the torsional motions, so I had to develop a way of removing the swaying to find the twisting."

Unlike the more familiar "kink" waves that cause entire magnetic structures to sway and can be seen in solar videos, torsional Alfven waves create a subtle twisting motion that can only be detected spectroscopically. This means scientists must measure how plasma shifts toward and away from Earth, producing telltale red and blue patterns on opposite sides of magnetic structures.

Unlocking the Secrets of Solar Heat and Energy

This discovery sheds new light on how the Sun's atmosphere functions. The corona, visible during total solar eclipses, can exceed one million degrees Celsius -- hot enough to propel charged particles outward as the solar wind that fills our solar system.




The research involved scientists from Peking University (China), KU Leuven (Belgium), Queen Mary University of London, the Chinese Academy of Sciences, and the NSF National Solar Observatory in Hawaii and Colorado, reflecting a broad international effort.

Understanding how Alfven waves behave has practical significance for predicting space weather. The solar wind carries magnetic disturbances that can interfere with GPS, satellites, and power grids on Earth. These newly observed waves may also explain "magnetic switchbacks," bursts of energy in the solar wind recently detected by NASA's Parker Solar Probe.

"This research provides essential validation for the range of theoretical models that describe how Alfven wave turbulence powers the solar atmosphere," added Professor Morton. "Having direct observations finally allows us to test these models against reality."

Future Research and Ongoing Discoveries

The team anticipates this discovery will spark further investigations into how these waves propagate and dissipate energy in the corona. The ability of the Daniel K. Inouye Solar Telescope's Cryo-NIRSP instrument to provide high-quality spectra opens new possibilities for studying wave physics in the solar atmosphere.

The research was supported by UKRI Future Leaders Fellowships, the National Natural Science Foundation of China, and the European Union's Horizon Europe programme.

This is the third paper Professor Morton has published this year in relation to his research into Alfven waves. In April 2025 the paper High-frequency Coronal Alfvenic Waves Observed with DKIST/Cryo-NIRSPwas published in The Astrophysical Journal, followed by the paper On the Origins of Coronal Alfvenic Waves, published in June 2025 in The Astrophysical Journal Letters.
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The math says life shouldn't exist, but somehow it does | ScienceDaily
A groundbreaking study is taking a fresh look at one of science's oldest questions: how did life arise from nonliving material on early Earth? Researcher Robert G. Endres of Imperial College London has created a new mathematical framework suggesting that the spontaneous appearance of life may have been far less likely than many scientists once believed.


						
The Improbable Odds of Life Emerging Naturally

The research examines how extraordinarily difficult it would be for organized biological information to form under plausible prebiotic conditions. Endres illustrates this by comparing it to trying to write a coherent article for a leading science website by tossing random letters onto a page. As complexity increases, the probability of success quickly drops to near zero.

To explore the issue, Endres applied principles from information theory and algorithmic complexity to estimate what it would take for the first simple cell, known as a protocell, to assemble itself from basic chemical ingredients. This approach revealed that the odds of such a process happening naturally are astonishingly low.

Why Chance Alone May Not Be Enough

The findings suggest that random chemical reactions and natural processes may not fully explain how life appeared within the limited time available on early Earth. Because systems naturally tend toward disorder, building the intricate molecular organization required for life would have been a major challenge.

Although this doesn't mean that life's origin was impossible, Endres argues that current scientific models may be missing key elements. He emphasizes that identifying the physical principles behind life's emergence from nonliving matter remains one of the greatest unsolved problems in biological physics.




Considering a Speculative Alternative

The study also briefly considers directed panspermia, a controversial idea proposed by Francis Crick and Leslie Orgel. This hypothesis suggests that life could have been intentionally introduced to Earth by advanced extraterrestrial civilizations. While Endres acknowledges the idea as logically possible, he notes that it runs counter to Occam's razor, the principle that favors simpler explanations.

Rather than ruling out natural origins, the research provides a way to quantify how difficult the process may have been. It points to the potential need for new physical laws or mechanisms that could help overcome the immense informational and organizational barriers to life. The work represents an important move toward a more mathematically grounded understanding of how living systems might arise.

A Continuing Mystery

This study is a reminder that some of the most profound questions in science remain unanswered. By merging mathematics with biology, researchers are beginning to uncover new layers of insight into one of humanity's oldest mysteries: how existence itself began.

Adapted from an article originally published on Universe Today.
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Weight-loss drugs like Ozempic may also curb drug and alcohol addiction | ScienceDaily
A promising group of medications already used to treat diabetes and obesity may also hold potential for tackling alcohol and drug addiction, according to a new study published in the Journal of the Endocrine Society.


						
These drugs, called Glucagon-Like Peptide-1 Receptor Agonists (GLP-1RAs), could represent a hopeful new direction for addressing alcohol and other substance use disorders.

"Early research in both animals and humans suggests that these treatments may help reduce alcohol and other substance use," said lead researcher Lorenzo Leggio, M.D., Ph.D., of the National Institute on Drug Abuse (NIDA) and the National Institute on Alcohol Abuse and Alcoholism (NIAAA), both part of the National Institutes of Health (NIH) in Bethesda, Md. "Some small clinical trials have also shown encouraging results."

Current Treatment Options Are Limited

Substance use disorders are identified through four key patterns: physical dependence, risky behavior, social difficulties, and loss of control.

The widespread harm caused by these disorders extends far beyond individual health, affecting families, communities, and societies worldwide. Alcohol, in particular, is considered the most damaging drug overall, contributing not only to health problems but also to traffic accidents and incidents of violence, according to researchers.

Even with the scale of the problem, fewer than one in four people received treatment for alcohol or other substance use disorders in 2023.




The authors point to numerous barriers, including stigma and limited resources for patients and providers. "Current treatments for [alcohol and other substance use disorders] fall short of addressing public health needs," the study noted.

GLP-1 Drugs and Their Potential Role in Addiction

GLP-1 medications have recently gained fame for their success in reducing appetite and promoting weight loss.

Beyond their effects on digestion, GLP-1 molecules play a major role in the brain. Activation of GLP-1 receptors in the central nervous system helps regulate hunger signals, prompting people to eat when hungry and stop when satisfied.

The study highlights that some forms of obesity share biological and neurological traits with addiction, though this idea remains debated.

"Pathways implicated in addiction also contribute to pathological overeating and obesity," the study says.




Recognizing this overlap, scientists began exploring GLP-1 drugs as a possible treatment for substance use disorders. Early studies in animals and humans suggest that these drugs may influence the brain circuits that drive addictive behavior, potentially lowering cravings and use while also benefiting other coexisting health issues.

Evidence from Early Research

Studies that examine GLP-1 effects on substance use disorders include:
    	Alcohol use disorder (AUD): A randomized controlled trial with exenatide, the first GLP-1receptor agonist approved for diabetes, showed no significant effect on alcohol consumption, although a secondary analysis indicated reduced alcohol intake in the subgroup of people with AUD and comorbid obesity. A more recent randomized controlled trial showed that low-dose semaglutide -- a newer GLP-1 receptor agonist approved for both diabetes and obesity -- reduced laboratory alcohol self-administration, as well as drinks per drinking days and craving, in people with AUD.
    	Opioid use disorder: In rodent models, several GLP-1 receptor agonists have been shown to reduce self-administration of heroin, fentanyl and oxycodone. The studies also found that these medications reduce reinstatement of drug seeking, a rodent model of relapse in drug addiction.
    	Tobacco use disorder: Preclinical data show that GLP-1 receptor agonists reduce nicotine self-administration, reinstatement of nicotine seeking, and other nicotine-related outcomes in rodents. Initial clinical trials suggest the potential for these medications to reduce cigarettes per day and prevent weight gain that often follows smoking cessation.

The Road Ahead

Leggio and his colleagues emphasize that more research is needed to confirm how effectively GLP-1 drugs treat addiction and to understand the underlying biological mechanisms.

Despite the unanswered questions, researchers remain optimistic.

"This research is very important because alcohol and drug addiction are major causes of illness and death, yet there are still only a few effective treatment options," Leggio said. "Finding new and better treatments is critically important to help people live healthier lives."

Other study authors are Nirupam M. Srinivasan of the University of Galway in Galway, Ireland; Mehdi Farokhnia of NIDA and NIAAA; Lisa A. Farinelli of NIDA; and Anna Ferrulli of the University of Milan and Istituto di Ricovero e Cura a Carattere Scientifico (IRCCS) MultiMedica in Milan, Italy.

Research reported in this article was supported in part by NIDA and NIAAA. The content is solely the responsibility of the authors and does not necessarily represent the official views of the NIH.
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Scientists just uncovered what's really happening beneath this mysterious volcano | ScienceDaily
How do volcanoes function beneath their rocky surfaces? What drives the rumbling vibrations, called tremor, that occur when molten rock or gases travel upward through underground channels? Professor Dr. Miriam Christina Reiss, a volcano seismologist at Johannes Gutenberg University Mainz (JGU), and her research group have traced these tremor signals beneath Tanzania's Oldoinyo Lengai volcano.


						
"We were not only able to detect tremor, but also to determine its exact position in three dimensions -- its location and depth below the surface," said Reiss. "What was particularly striking was the diversity of different tremor signals we detected."

The team's work offers fresh insight into how magma and gases move within the planet and could help scientists better understand volcanic behavior. Their research also carries practical importance, as it may one day make volcanic eruption forecasts more accurate. The findings were published in Communications Earth & Environment.

Tremor as a Window into Volcanic Activity

When magma ascends from deep within Earth, it can make the ground shake. Under high pressure, magma can crack surrounding rock, producing earthquakes. Other movements create weaker, continuous vibrations known as tremor. These occur when magma pushes through existing conduits, when gas bubbles escape, or when pressure fluctuates inside volcanic channels.

"For volcano seismology, it is extremely interesting to study these signals and wave types that arise when magma moves below the surface," explained Reiss. Her research centers on two key questions: Where exactly does tremor begin, and what causes it to form? The answers reveal important clues about a volcano's internal state and level of activity.

Reiss and her colleagues monitored Oldoinyo Lengai for 18 months using an array of seismometers positioned around the volcano to record ground vibrations. Once back in Mainz, they analyzed a nine-week segment of data in detail. "For the first time, we were able to determine the precise location where tremor occurs," said Reiss. "We discovered that two types of tremor seem to be linked: one originated at around five kilometers depth and the other near the base of the volcano -- with a time delay between them. It is clear that these signals are connected, thus we see a directly linked system here." The variety of tremor signals they observed was unexpectedly wide, suggesting that the vibrations come from different parts of the volcano with distinct physical conditions and processes at work.

Oldoinyo Lengai is unlike any other volcano on the planet. It is the world's only active carbonatite volcano, producing lava that is unusually fluid and relatively cool at about 550 degrees Celsius, compared to the 650 to 1,200 degrees typical of most magmas. "The results were particularly surprising because the magma is so fluid. We had expected few or no tremor as the interaction with the surrounding rock would likely be weaker," noted Reiss.

Advancing the Science of Volcano Seismology

The team's results mark an important step forward in understanding how magma moves within volcanoes. "Tremor occurs whenever magma is moving -- including before eruptions," Reiss explained. "But which tremor signals are true precursors of an eruption, and which are just background 'gurgling'? Our results lay the foundation for improving eruption forecasting in the future."
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Hippos once roamed frozen Germany with mammoths | ScienceDaily
Hippos, now found only in sub-Saharan Africa, managed to survive in central Europe far longer than anyone previously believed. A new analysis of ancient bones shows that hippos lived in the Upper Rhine Graben between about 47,000 and 31,000 years ago, during the depths of the last ice age. The findings come from an international research team led by the University of Potsdam and the Reiss-Engelhorn-Museen Mannheim in collaboration with the Curt-Engelhorn-Zentrum Archaometrie, and were recently published in Current Biology.


						
Extinction Timeline Rewritten

Until recently, scientists thought the common hippopotamus (Hippopotamus amphibius) disappeared from central Europe roughly 115,000 years ago, when the last interglacial period ended. However, the new study -- conducted by researchers from the University of Potsdam, the Reiss-Engelhorn-Museen Mannheim, the Curt-Engelhorn-Zentrum Archaometrie Mannheim, ETH Zurich, and several international partners -- reveals that hippos actually persisted in the Upper Rhine Graben of southwestern Germany tens of thousands of years later, well into the middle of the last ice age.

The Upper Rhine Graben serves as a vital record of ancient climate conditions. Animal bones buried for millennia in layers of gravel and sand offer rare windows into the past. "It's amazing how well the bones have been preserved. At many skeletal remains it was possible to take samples suitable for analysis -- that is not a given after such a long time," said Dr. Ronny Friedrich, a specialist in age determination at the Curt-Engelhorn-Zentrum Archaometrie.

Genetic and Radiocarbon Clues

Researchers examined numerous hippopotamus fossils using both genetic and radiocarbon dating methods. Ancient DNA sequencing revealed that these Ice Age hippos were closely related to modern African populations and were part of the same species. Radiocarbon dating confirmed their presence during a warmer phase of the middle Weichselian glaciation, when conditions temporarily allowed the animals to survive in central Europe.

Further genome-wide analysis showed that the European hippo population had extremely low genetic diversity, suggesting it was both small and geographically isolated. Fossil evidence also revealed that these warm-adapted hippos lived alongside cold-climate animals such as mammoths and woolly rhinoceroses -- an unusual ecological mix that highlights the complexity of Ice Age environments.




Rethinking Europe's Ice Age Ecosystem

"The results demonstrate that hippos did not vanish from middle Europe at the end of the last interglacial, as previously assumed," summarizes first author Dr. Patrick Arnold. "Therefore, we should re-analyze other continental European hippo fossils traditionally attributed to the last interglacial period."

Prof. Dr. Wilfried Rosendahl, general director of the Reiss-Engelhorn-Museen Mannheim and project leader of "Eiszeitfenster Oberrheingraben" is convinced that ice age research still holds many exciting questions: "The current study provides important new insights which impressively prove that ice age was not the same everywhere, but local peculiarities taken together form a complex overall picture -- similar to a puzzle. It would now be interesting and important to further examine other heat-loving animal species, attributed so far to the last interglacial."

The research was carried out as part of the "Eiszeitfenster Oberrheingraben" project, supported by the Klaus Tschira Stiftung Heidelberg. This interdisciplinary effort aims to shed light on climate and environmental evolution in the Upper Rhine Graben and southwestern Germany over the past 400,000 years. The study focused on Ice Age bones from the Reis collection, housed at the Reiss-Engelhorn-Museen, which continue to reveal remarkable insights into Europe's dynamic prehistoric world.
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Scientists turn flower fragrance into a mosquito killer | ScienceDaily
To combat mosquito-borne illnesses that claim hundreds of thousands of lives each year, scientists have enlisted an unexpected partner: a fungus that gives off a floral scent.


						
By exploiting mosquitoes' attraction to flowers, an international team of researchers engineered a new strain of Metarhizium fungus that releases a sweet aroma similar to real blooms. The modified fungus draws in the insects and infects them, ultimately killing them.

The scientists were inspired by natural fungi that emit a pleasant chemical known as longifolene, which they discovered could attract mosquitoes. Building on that idea, they created a fungus that acts like a lethal perfume for the pests, offering a promising tool against malaria, dengue, and other deadly diseases that are becoming increasingly resistant to chemical pesticides. Their findings were published in Nature Microbiology on October 24, 2025.

How the "Perfumed" Fungus Works

"Mosquitoes need flowers because they provide nectar, a crucial source of food for them, and they are drawn to flowers through their scents," explained paper co-author Raymond St. Leger, a Distinguished University Professor of Entomology at the University of Maryland. "After observing that some types of fungi could trick mosquitoes into thinking they were flowers, we realized we could turbo-charge the attraction by engineering fungi to produce more longifolene, a sweet-smelling compound that's already very common in nature. Before this study, longifolene wasn't known to attract mosquitoes. We're letting nature give us a hint to tell us what works against mosquitoes."

According to St. Leger, the floral-scented fungus provides an easy and accessible method for controlling mosquito populations. The spores can simply be placed in containers indoors or outdoors, where they gradually release longifolene over several months. When mosquitoes come into contact with the fungus, they become infected and die within a few days. In laboratory tests, the fungus wiped out 90 to 100% of mosquitoes, even in environments filled with competing scents from people and real flowers. Despite its potency, the fungus is completely harmless to humans.

Safe, Targeted, and Environmentally Friendly

"The fungus is completely harmless to humans as longifolene is already commonly used in perfumes and has a long safety record," St. Leger said. "This makes it much safer than many chemical pesticides. We've also designed the fungus and its containers to target mosquitoes specifically rather than any other insects and longifolene breaks down naturally in the environment."




In addition, unlike chemical alternatives that mosquitoes have gradually become resistant to, this biological approach may be nearly impossible for mosquitoes to outsmart or avoid.

"If mosquitoes evolve to avoid longifolene, that could mean they'll stop responding to flowers," St. Leger explained. "But they need flowers as a food source to survive, so it would be very interesting to see how they could possibly avoid the fungus yet still be attracted to the flowers they need. It'll be very difficult for them to overcome that hurdle, and we have the option of engineering the fungus to produce additional floral odors if they evolve to specifically avoid longifolene."

Affordable and Scalable Global Potential

What also makes this new fungal technology particularly promising is how practical and affordable it is to produce. Other forms of Metarhizium are already commonly cultivated around the world on cheap materials like chicken droppings, rice husks and wheat scraps that are readily available after harvest. The affordability and simplicity of the fungus could be key to reducing mosquito disease-related deaths in many parts of the world, especially in poorer countries in the global south.

Finding effective new weapons against mosquitoes could be more important than ever. St. Leger warns that in the future, mosquito-borne diseases currently limited to tropical regions could threaten new targets, including the United States. With rising global temperatures and the growing unpredictability of weather, disease-carrying mosquitoes have begun to spread to new areas beyond their usual habitats.

"Mosquitoes love many of the ways we are changing our world," St. Leger said. "Right now, we're hoping to use these approaches in Africa, Asia and South America. But one day, we may need them for ourselves."

Next Steps in the Fight Against Mosquito-Borne Disease




St. Leger and his colleagues are now testing the fungus in larger outdoor trials to prepare it for regulatory review.

"It's not as if you're going to necessarily find a silver bullet to control mosquitoes everywhere, but we're trying to develop a very diverse and flexible set of tools that people in different parts of the world can use and choose from," St. Leger said. "Different people will find different approaches work best for their particular situation and the particular mosquitoes they're dealing with. In the end, our goal is to give people as many options as possible to save lives."
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MIT physicists just found a way to see inside atoms | ScienceDaily
Physicists at MIT have introduced a technique to study the interior of an atom's nucleus by relying on the atom's own electrons as "messengers" inside a molecule.


						
In research published on October 23 in Science, the team precisely measured the energy of electrons orbiting a radium atom that was chemically bound to a fluoride atom, forming radium monofluoride. By using the molecular environment as a microscopic stand-in for a particle collider, they confined the radium atom's electrons and increased the likelihood that some would briefly pass through the nucleus.

Traditional experiments that investigate nuclear interiors depend on kilometer-scale accelerators that speed up electron beams to smash into and fragment nuclei. The new molecule-centered approach provides a compact, table-top way to directly probe the inside of a nucleus.

Table-Top Method Detects Nuclear "Messages"

Working with radium monofluoride, the researchers tracked the energies of the radium atom's electrons as they moved within the molecule. They observed a small shift in energy and concluded that some electrons must have briefly entered the nucleus and interacted with what lies inside. As those electrons left, they retained the energy change, effectively carrying a nuclear "message" that reveals features of the nucleus's interior.

The method opens a path to measuring the nuclear "magnetic distribution." Inside a nucleus, each proton and neutron behaves like a tiny magnet, and their orientations depend on how these particles are arranged. The team plans to use the technique to map this property in radium for the first time, a step that could inform one of cosmology's central puzzles: why the universe contains far more matter than antimatter.

"Our results lay the groundwork for subsequent studies aiming to measure violations of fundamental symmetries at the nuclear level," says study co-author Ronald Fernando Garcia Ruiz, who is the Thomas A. Franck Associate Professor of Physics at MIT. "This could provide answers to some of the most pressing questions in modern physics."

MIT co-authors include Shane Wilkins, Silviu-Marian Udrescu, and Alex Brinson, together with collaborators from several institutions, including the Collinear Resonance Ionization Spectroscopy Experiment (CRIS) at CERN in Switzerland, where the experiments took place.




Matter-Antimatter Imbalance and Radium's Role

According to current understanding, the early universe should have contained nearly equal amounts of matter and antimatter. Yet nearly everything we can detect today is matter built from protons and neutrons inside atomic nuclei.

This observation conflicts with expectations from the Standard Model, suggesting that additional sources of fundamental symmetry violation are needed to account for the scarcity of antimatter. Such effects could appear within the nuclei of certain atoms, including radium.

Unlike most nuclei, which are close to spherical, radium's nucleus has an asymmetric, pear-like shape. Theorists predict that this geometry can amplify signals of symmetry violation enough to make them potentially observable.

"The radium nucleus is predicted to be an amplifier of this symmetry breaking, because its nucleus is asymmetric in charge and mass, which is quite unusual," says Garcia Ruiz, whose group has focused on developing methods to probe radium nuclei for signs of fundamental symmetry violation.

Building Ultra-Sensitive Molecular Experiments Peering inside a radium nucleus to test fundamental symmetries is extremely challenging.




"Radium is naturally radioactive, with a short lifetime and we can currently only produce radium monofluoride molecules in tiny quantities," says study lead author Shane Wilkins, a former postdoc at MIT. "We therefore need incredibly sensitive techniques to be able measure them."

The team recognized that embedding a radium atom in a molecule could confine and magnify the behavior of its electrons.

"When you put this radioactive atom inside of a molecule, the internal electric field that its electrons experience is orders of magnitude larger compared to the fields we can produce and apply in a lab," explains Silviu-Marian Udrescu PhD '24, a study co-author. "In a way, the molecule acts like a giant particle collider and gives us a better chance to probe the radium's nucleus."

Energy Shift Reveals Electron-Nucleus Encounters

The researchers created radium monofluoride by pairing radium atoms with fluoride atoms. In this molecule, the radium electrons are effectively squeezed, which increases the chance that they will interact with and briefly enter the radium nucleus.

They then trapped and cooled the molecules, guided them through vacuum chambers, and illuminated them with lasers tailored to interact with the molecules. This setup allowed precise measurements of electron energies inside each molecule.

The measured energies showed a subtle difference from expectations based on electrons that do not enter the nucleus. Although the energy change was only about one millionth of the energy of the laser photon used to excite the molecules, it provided clear evidence that the electrons interacted with protons and neutrons inside the radium nucleus.

"There are many experiments measuring interactions between nuclei and electrons outside the nucleus, and we know what those interactions look like," Wilkins explains. "When we went to measure these electron energies very precisely, it didn't quite add up to what we expected assuming they interacted only outside of the nucleus. That told us the difference must be due to electron interactions inside the nucleus."

"We now have proof that we can sample inside the nucleus," Garcia Ruiz says. "It's like being able to measure a battery's electric field. People can measure its field outside, but to measure inside the battery is far more challenging. And that's what we can do now."

Next Steps: Mapping Forces and Testing Symmetries

Going forward, the team plans to apply the new technique to map the distribution of forces inside the nucleus. Their experiments have so far involved radium nuclei that sit in random orientations inside each molecule at high temperature. Garcia Ruiz and his collaborators would like to be able to cool these molecules and control the orientations of their pear-shaped nuclei such that they can precisely map their contents and hunt for the violation of fundamental symmetries.

"Radium-containing molecules are predicted to be exceptionally sensitive systems in which to search for violations of the fundamental symmetries of nature," Garcia Ruiz says. "We now have a way to carry out that search."

This research was supported, in part, by the U.S. Department of Energy.
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Dinosaurs were thriving when the asteroid struck | ScienceDaily
For much of the past century, scientists thought dinosaurs were already in decline long before the asteroid impact that ended their reign 66 million years ago. However, a new study published in Science by researchers from Baylor University, New Mexico State University, The Smithsonian Institution, and several international partners challenges that long-standing belief.


						
The findings reveal that dinosaurs were not fading away at all -- they were thriving.

A final flourish in the San Juan Basin

In northwestern New Mexico, layers of ancient rock hold clues to a lively, previously overlooked chapter of Earth's history. Within the Naashoibito Member of the Kirtland Formation, scientists found evidence of rich dinosaur ecosystems that continued to flourish until just before the asteroid struck.

High-precision dating determined that fossils from these rocks are between 66.4 and 66 million years old, placing them right at the boundary between the Cretaceous and Paleogene periods, when the global extinction event occurred.

"The Naashoibito dinosaurs lived at the same time as the famous Hell Creek species in Montana and the Dakotas," said Daniel Peppe, Ph.D., associate professor of geosciences at Baylor University. "They were not in decline -- these were vibrant, diverse communities."

Dinosaurs in their prime

The fossil evidence from New Mexico tells a strikingly different story from what many had assumed. Instead of dwindling, dinosaurs across North America were thriving in distinct regional communities. By analyzing ecological and geographic patterns, researchers found that dinosaur populations in western North America were divided into separate "bioprovinces" shaped primarily by regional temperature differences rather than by mountains or rivers.




"What our new research shows is that dinosaurs are not on their way out going into the mass extinction," said first author Andrew Flynn, Ph.D. '20, assistant professor of geological sciences at New Mexico State University. "They're doing great, they're thriving and that the asteroid impact seems to knock them out. This counters a long-held idea that there was this long-term decline in dinosaur diversity leading up to the mass extinction making them more prone to extinction."

Life after impact

The asteroid impact brought the age of dinosaurs to an abrupt end, but the ecosystems they left behind became the foundation for a new evolutionary chapter. Within just 300,000 years, mammals began rapidly diversifying, developing new diets, sizes, and ecological roles.

The same temperature-related patterns that once defined dinosaur ecosystems continued into the Paleocene epoch, guiding how life recovered after the disaster.

"The surviving mammals still retain the same north and south bio provinces," Flynn said. "Mammals in the north and the south are very different from each other, which is different than other mass extinctions where it seems to be much more uniform."

Why this discovery matters

This discovery offers more than just a look into the distant past. It underscores both the resilience and fragility of life on Earth. Conducted on public lands managed by the U.S. Bureau of Land Management, the research highlights how protected landscapes can unlock vital insights into how ecosystems respond to global upheaval.




By refining the timeline of the dinosaurs' final days, the study reveals that their extinction was not a slow decline but an abrupt, catastrophic end to a flourishing era of life -- cut short by chance from beyond the sky.
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Ancient DNA reveals the deadly diseases behind Napoleon's defeat | ScienceDaily
Scientists from the Institut Pasteur have conducted a genetic analysis of the remains of soldiers who retreated from Russia in 1812. Their work uncovered traces of two disease-causing pathogens -- those behind paratyphoid fever and relapsing fever -- which match the symptoms described in eyewitness records from that time. The findings were first shared as a preprint on bioRxiv on July 16, 2025, and later published in the journal Current Biology on October 24.


						
Investigating the Mystery of the 1812 Retreat

Napoleon's invasion of Russia in 1812, known as the "Patriotic War of 1812," ended in one of history's most disastrous retreats. To better understand what role disease may have played in this collapse, researchers from the Institut Pasteur's Microbial Paleogenomics Unit partnered with the Laboratory of Biocultural Anthropology at Aix Marseille University. The team analyzed the DNA of 13 French soldiers exhumed in 2002 from a burial site in Vilnius, Lithuania, uncovered during archaeological excavations led by the Aix-Marseille University group. Using next-generation sequencing technology on ancient DNA, they searched for genetic traces of infectious organisms.

The researchers detected two distinct disease agents: Salmonella enterica subsp. enterica (serovar Paratyphi C), which causes paratyphoid fever, and Borrelia recurrentis, the bacterium responsible for relapsing fever. The latter is transmitted by lice and produces alternating periods of fever and recovery. Although different, both infections can cause severe fever, exhaustion, and digestive distress. Their combined impact could have intensified the soldiers' suffering at a time when cold, hunger, and poor sanitation were already taking a heavy toll.

Genetic Evidence From Napoleonic Soldiers

Out of the 13 soldiers examined, DNA from S. enterica Paratyphi C was found in four individuals, and B. recurrentis was detected in two. This marks the first direct genetic confirmation that these pathogens were present in Napoleon's army. Their exact contribution to the enormous death toll remains uncertain, but the findings complement earlier research that identified Rickettsia prowazekii (the cause of typhus) and Bartonella quintana (responsible for trench fever), both long suspected of spreading through the ranks during the retreat.

Because only a small number of samples could be analyzed compared to the thousands of remains in Vilnius, researchers cannot yet determine how widespread these infections were. The tested soldiers represent a tiny fraction -- 13 out of more than 3,000 bodies at the site and roughly 500,000 to 600,000 troops who took part in the campaign, of whom about 300,000 died during the retreat.




Understanding the Past to Protect the Future

"Accessing the genomic data of the pathogens that circulated in historical populations helps us to understand how infectious diseases evolved, spread and disappeared over time, and to identify the social or environmental contexts that played a part in these developments. This information provides us with valuable insights to better understand and tackle infectious diseases today," explains Nicolas Rascovan, Head of the Microbial Paleogenomics Unit at the Institut Pasteur and last author of the study.

To achieve these results, the team worked in collaboration with scientists from the University of Tartu in Estonia to develop an innovative authentication workflow involving several steps, including a phylogeny-driven interpretive approach for the highly degraded genome fragments recovered. This method enables scientists to accurately identify pathogens even if their DNA only yields low coverage, in some cases even indicating a specific lineage.

"In most ancient human remains, pathogen DNA is extremely fragmented and only present in very low quantities, which makes it very difficult to obtain whole genomes. So we need methods capable of unambiguously identifying infectious agents from these weak signals, and sometimes even pinpointing lineages, to explore the pathogenic diversity of the past," he adds.

Linking History and Disease

The team's results closely match the historical descriptions of the fevers that swept through Napoleon's forces. This connection strengthens the theory that infectious diseases contributed to the disastrous outcome of the 1812 campaign, along with other factors such as exhaustion, starvation, and the brutal Russian winter.

Napoleon's 1812 campaign ultimately ended in defeat, forcing a massive withdrawal that devastated his army. The Russian forces reclaimed Moscow, marking a turning point that dealt a fatal blow to Napoleon's military ambitions.
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Living computers powered by mushrooms | ScienceDaily
Fungal networks could one day replace the tiny metal components that process and store computer data, according to new research.


						
Mushrooms are known for their toughness and unusual biological properties, qualities that make them attractive for bioelectronics. This emerging field blends biology and technology to design innovative, sustainable materials for future computing systems.

Turning Mushrooms Into Living Memory Devices

Researchers at The Ohio State University recently discovered that edible fungi, such as shiitake mushrooms, can be cultivated and guided to function as organic memristors. These components act like memory cells that retain information about previous electrical states.

Their experiments showed that mushroom-based devices could reproduce the same kind of memory behavior seen in semiconductor chips. They may also enable the creation of other eco-friendly, brain-like computing tools that cost less to produce.

"Being able to develop microchips that mimic actual neural activity means you don't need a lot of power for standby or when the machine isn't being used," said John LaRocco, lead author of the study and a research scientist in psychiatry at Ohio State's College of Medicine. "That's something that can be a huge potential computational and economic advantage."

The Promise of Fungal Electronics

LaRocco noted that fungal electronics are not a brand-new idea, but they are becoming increasingly practical for sustainable computing. Because fungal materials are biodegradable and inexpensive to produce, they can help reduce electronic waste. In contrast, conventional semiconductors often require rare minerals and large amounts of energy to manufacture and operate.




"Mycelium as a computing substrate has been explored before in less intuitive setups, but our work tries to push one of these memristive systems to its limits," he said.

The team's findings were published in PLOS One.

How Scientists Tested Mushroom Memory

To test their capabilities, researchers grew samples of shiitake and button mushrooms. Once matured, they were dehydrated to preserve them and then attached to custom electronic circuits. The mushrooms were exposed to controlled electric currents at different voltages and frequencies.

"We would connect electrical wires and probes at different points on the mushrooms because distinct parts of it have different electrical properties," said LaRocco. "Depending on the voltage and connectivity, we were seeing different performances."

Surprising Results from Mushroom Circuits

After two months of testing, the researchers found that their mushroom-based memristor could switch between electrical states up to 5,850 times per second with about 90% accuracy. Although performance decreased at higher electrical frequencies, the team noticed that connecting multiple mushrooms together helped restore stability -- much like neural connections in the human brain.




Qudsia Tahmina, co-author of the study and an associate professor of electrical and computer engineering at Ohio State, said the results highlight how easily mushrooms can be adapted for computing. "Society has become increasingly aware of the need to protect our environment and ensure that we preserve it for future generations," said Tahmina."So that could be one of the driving factors behind new bio-friendly ideas like these."

Building on the flexibility mushrooms offer also suggests there are possibilities for scaling up fungal computing, said Tahmina. For instance, larger mushroom systems may be useful in edge computing and aerospace exploration; smaller ones in enhancing the performance of autonomous systems and wearable devices.

Looking Ahead: The Future of Fungal Computing

Although organic memristors are still in their early stages, scientists aim to refine cultivation methods and shrink device sizes in future work. Achieving smaller, more efficient fungal components will be key to making them viable alternatives to traditional microchips.

"Everything you'd need to start exploring fungi and computing could be as small as a compost heap and some homemade electronics, or as big as a culturing factory with pre-made templates," said LaRocco. "All of them are viable with the resources we have in front of us now."

Other Ohio State contributors to the study include Ruben Petreaca, John Simonis, and Justin Hill. The research was supported by the Honda Research Institute.
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Scientists launch $14.2 million project to map the body's "hidden sixth sense" | ScienceDaily
How does your brain know when to take a breath, stabilize your blood pressure, or fight off an infection? The answer lies in interoception, a lesser-known process through which the nervous system constantly monitors the body's internal signals to keep essential functions running.


						
Now, a collaborative team from Scripps Research and the Allen Institute has received the National Institutes of Health (NIH) Director's Transformative Research Award to develop the first comprehensive atlas of this internal sensory system.

A Major Investment in Brain-Body Research

Leading the project is Nobel Prize-winning neuroscientist Ardem Patapoutian, joined by Li Ye, the N. Paul Whittier Chair in Chemistry and Chemical Biology at Scripps Research, and Bosiljka Tasic, Director of Molecular Genetics at the Allen Institute. Xin Jin, Associate Professor at Scripps Research, will serve as co-investigator, directing the genomic and cell-type identification work.

The NIH has awarded the team $14.2 million over five years to carry out this ambitious project.

"My team is honored that the NIH is supporting the kind of collaborative science needed to study such a complex system," says Patapoutian, the Presidential Endowed Chair in Neurobiology at Scripps Research.

Patapoutian, who shared the 2021 Nobel Prize in Physiology or Medicine for his discovery of cellular sensors that detect touch, will now apply his expertise to understanding interoception.




"We hope our results will help other scientists ask new questions about how internal organs and the nervous system stay in sync," adds Ye. Like Patapoutian, he's also a Howard Hughes Medical Institute Investigator.

Established in 2009, the Transformative Research Award funds groundbreaking interdisciplinary projects that push beyond traditional scientific boundaries. It is part of the NIH Common Fund's High-Risk, High-Reward Research Program, designed to support innovative ideas that could reshape our understanding of human health but might otherwise struggle to receive funding through conventional mechanisms.

What Makes Interoception Unique

Unlike the classic senses -- such as smell, sight, and hearing -- which rely on specialized sensory organs that detect stimuli from the outside world, interoception involves a vast network of neurons that sense what's happening inside the body. These neural circuits track critical processes including circulation, digestion, and immune activity.

Because interoceptive signals originate deep within the body and are often processed unconsciously, scientists often describe this system as our "hidden sixth sense."

Despite its fundamental role, interoception has received little scientific attention. The signals it produces are complex, overlapping, and difficult to measure. The sensory neurons that carry them are distributed throughout organs such as the heart, lungs, stomach, and kidneys, making them hard to isolate and map precisely.




Mapping the Brain-Body Connection

With the NIH's support, the Scripps and Allen Institute researchers plan to map how sensory neurons connect with a wide variety of internal organs, including the heart and gastrointestinal tract. Their goal is to create a detailed anatomical and molecular atlas that reveals how these neural pathways are organized.

To achieve this, one part of the project will label sensory neurons and use whole-body imaging to trace their routes from the spinal cord to different organs, producing a high-resolution 3D map. The second part will use genetic profiling to distinguish between different cell types, such as neurons that send signals from the gut, bladder, or fat tissue.

Together, these datasets will form the first standardized reference for understanding the body's internal sensory wiring.

Why Interoception Matters for Health

By decoding how interoception works, scientists hope to uncover key principles of brain-body communication that could lead to new treatments for disease. Disruptions in these internal sensory pathways have been linked to a range of conditions, including autoimmune disorders, chronic pain, neurodegenerative diseases, and high blood pressure.

"Interoception is fundamental to nearly every aspect of health, but it remains a largely unexplored frontier of neuroscience," says Jin, who's a Howard Hughes Medical Institute Freeman Hrabowski Scholar. "By creating the first atlas of this system, we aim to lay the foundation for better understanding how the brain keeps the body in balance, how that balance can be disrupted in disease and how we might restore it."
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Earth is splitting open beneath the Pacific Northwest | ScienceDaily
For the first time, scientists have directly witnessed a subduction zone -- the place where one tectonic plate plunges beneath another -- in the midst of breaking apart. The finding, published in Science Advances, provides an unprecedented view of how Earth's surface changes over time and adds new insight into the potential for future earthquakes in the Pacific Northwest.


						
Subduction zones are some of the most powerful and dynamic features on Earth. They move continents across the globe, trigger massive earthquakes and volcanic eruptions, and recycle the planet's crust deep into the mantle.

However, these zones are not permanent. If they never ended, continents would continuously collide and merge, erasing oceans and much of the planet's geological history. For decades, scientists have wondered how these colossal systems eventually come to an end.

"Getting a subduction zone started is like trying to push a train uphill -- it takes a huge effort," said Brandon Shuck, a geologist at Louisiana State University and lead author of the study. "But once it's moving, it's like the train is racing downhill, impossible to stop. Ending it requires something dramatic -- basically, a train wreck."

Capturing a Subduction Zone in the Act

Off the coast of Vancouver Island, in the Cascadia region, scientists have now seen that "train wreck" unfolding. Here, the Juan de Fuca and Explorer plates are slowly sliding beneath the North American plate, and new data show the system is literally tearing itself apart.

Researchers used seismic reflection imaging -- essentially an ultrasound of Earth's interior -- combined with detailed earthquake records to observe the process. The data were gathered during the 2021 Cascadia Seismic Imaging Experiment (CASIE21), funded by the National Science Foundation. During the expedition, sound waves were sent from a research vessel into the seafloor and the returning echoes were captured by a 15-kilometer-long line of underwater sensors. The resulting images revealed deep fractures where the oceanic plate is snapping apart.




"This is the first time we have a clear picture of a subduction zone caught in the act of dying," said Shuck. "Rather than shutting down all at once, the plate is ripping apart piece by piece, creating smaller microplates and new boundaries. So instead of a big train wreck, it's like watching a train slowly derail, one car at a time."

A Plate Coming Apart Piece by Piece

The team found enormous tears running through the oceanic plate, including a major offset where one section has dropped about five kilometers. "There's a very large fault that's actively breaking the plate," Shuck explained. "It's not 100% torn off yet, but it's close."

Earthquake data supported what the images showed. Along the 75-kilometer tear, some parts remain seismically active, while others have fallen silent. "Once a piece has completely broken off, it no longer produces earthquakes because the rocks aren't stuck together anymore," Shuck explained. The absence of quakes in certain areas suggests that sections of the plate have already detached, and the gap is gradually widening over time.

The study revealed that subduction zones don't fail in one catastrophic break but die in stages, through a process known as "episodic" or "piecewise" termination. Instead of the entire plate snapping at once, it tears apart in smaller sections. Transform boundaries -- the faults where plates slide past each other -- act like natural scissors, slicing across the plate and isolating fragments that form new microplates while subduction continues nearby.

As the larger plate loses pieces, it also loses momentum. Like cutting cars off a runaway train, each break reduces the downward pull until the entire subduction process grinds to a halt. Although each episode takes millions of years, these gradual stages together mark the death of a subduction zone.




Clues to Earth's Ancient Tectonic Mysteries

This slow breakup helps explain puzzling features from Earth's past, such as abandoned fragments of old tectonic plates and bursts of volcanic activity in unexpected places. One striking example lies off Baja California, where scientists have long known of fossil microplates -- the remnants of the once-vast Farallon plate. For years, researchers suspected these fragments were evidence of dying subduction zones, but the exact mechanism was unclear. The Cascadia region now offers a direct look at how that process happens: through step-by-step tearing, not sudden collapse.

The breakup of a plate doesn't just stop motion -- it reshapes the planet. As each fragment detaches, it can open "slab windows" where hot mantle material rises toward the surface, creating bursts of volcanic activity. Over time, new microplates form, old ones drift, and the boundaries shift again. "It's a progressive breakdown, one episode at a time," said Shuck. "And it matches really well with what we see in the geologic record, where volcanic rocks get younger or older in a sequence that reflects this step-by-step tearing."

Earthquake Hazards and Future Research

Looking forward, scientists are investigating whether a major earthquake could rupture across one of these newly formed tears or if the fractures might alter how seismic energy moves through the region. While this discovery improves models of how complex fault systems behave, it does not significantly change the short-term risk for the Pacific Northwest.

Cascadia remains capable of generating very large earthquakes and tsunamis. Understanding how these newly identified breaks influence future ruptures will help refine hazard assessments and deepen our understanding of how Earth's most powerful geological engines ultimately come to rest.
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Scientists just found a surprising link between gray hair and cancer | ScienceDaily
Throughout life, our cells are continually exposed to both internal and external influences that can harm DNA. This DNA damage is a well-known factor in the development of aging and cancer, yet scientists have long struggled to understand the exact link -- especially how DNA-damaged stem cells affect tissue health over time.


						
Melanocyte stem cells (McSCs) are specialized cells that give rise to melanocytes, the pigment-producing cells responsible for the color of our hair and skin. In mammals, these stem cells are found in a region of the hair follicle known as the bulge-sub-bulge area. Here, they exist as immature melanoblasts, ensuring that hair and skin maintain their color through repeated cycles of regeneration.

Discovering How DNA Damage Drives Hair Graying

Published online on October 6, 2025, in Nature Cell Biology, a study led by Professor Emi Nishimura and Assistant Professor Yasuaki Mohri at The University of Tokyo explored how McSCs react to different types of DNA damage. Using long-term lineage tracing and gene expression profiling in mice, the researchers discovered that when McSCs experience DNA double-strand breaks, they undergo a process known as senescence-coupled differentiation (seno-differentiation). In this state, the stem cells permanently mature and are eventually lost, which leads to hair turning gray. The process is controlled by the activation of the p53-p21 signaling pathway.

When McSCs are exposed to certain carcinogens, including 7,12-dimethylbenz(a)anthracene or ultraviolet B radiation, they do not follow the same protective path. Even with DNA damage present, these cells avoid seno-differentiation and continue to renew themselves. They expand clonally instead, aided by KIT ligand signals released from surrounding tissue and the epidermis. These niche-derived signals block the protective differentiation response, pushing the stem cells toward a cancer-prone state.

Opposing Cellular Fates: Graying or Cancer

According to Nishimura, "These findings reveal that the same stem cell population can follow antagonistic fates -- exhaustion or expansion -- depending on the type of stress and microenvironmental signals." She adds, "It reframes hair graying and melanoma not as unrelated events, but as divergent outcomes of stem cell stress responses."

The researchers emphasize that their findings do not imply that developing gray hair prevents cancer. Instead, seno-differentiation appears to serve as a stress-triggered defense mechanism that removes damaged stem cells before they can become harmful. When this safeguard fails or is bypassed, those damaged cells can survive and potentially lead to melanoma.




Linking Aging, Cancer, and Cellular Self-Destruction

By uncovering the molecular pathways that determine whether stem cells undergo protective exhaustion or dangerous expansion, this study connects the biology of tissue aging with cancer formation. It also highlights the value of naturally removing compromised stem cells through "senolysis," a biological process that helps prevent cancer by sacrificing cells that could otherwise become malignant.

E.K.N. is supported by a JSPS Grant-in-Aid for Scientific Research (S) (25H00439), an AMED CREST Project (JP22gm1710003-JP25gm1710003), an AMED Project for Elucidating and Controlling Mechanisms of Ageing and Longevity (JP17gm5010002-JP21gm5010002), an AMED SCARDA Japan Initiative for World-leading Vaccine Research and Development Centers (JP223fa627001), a JSPS Grant-in-Aid for Scientific Research (A) (20H00532), and a JSPS Grant-in-Aid for Scientific Research on Innovative Areas 'Stem Cell Aging and Disease' (26115003), International Joint Research Projects Selected for FY 2025 (No: K25-1185).

Yasuaki Mohri is supported by a JSPS Grant-in-Aid for Young Scientists (18K15114) and a JSPS Grant-in-Aid for Scientific Research (C) (25K10315).

Jun Seita is supported by an AMED Project for Elucidating and Controlling Mechanisms of Ageing and Longevity (JP19gm5010003, JP20gm5010003) and a JSPS Grant-in-Aid for Scientific Research (C) (18K08377).
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A hidden temperature law governs all life on Earth | ScienceDaily
Researchers at Trinity College Dublin have uncovered what they call a "universal thermal performance curve" (UTPC), a pattern that appears to apply to every living species on Earth. This curve describes how organisms respond to changes in temperature, and it seems to hold true across the entire spectrum of life. According to the scientists, the UTPC effectively "shackles evolution" because no species appears capable of escaping its influence on how temperature affects biological performance.


						
The Hidden Pattern Linking All Species

Temperature affects every form of life, but the UTPC connects what once seemed to be countless unrelated data sets. It combines tens of thousands of performance curves that describe how efficiently species function at different temperatures. The researchers found that this universal pattern applies not just to all organisms, but also to all kinds of performance metrics -- whether measuring lizards sprinting on a treadmill, sharks swimming in open water, or bacteria dividing under a microscope.

Rising Heat and Falling Performance

The study revealed a consistent trend in how organisms respond to warmth:
    	Performance increases gradually as temperature rises until reaching a peak (the optimum point).
    	Beyond this optimum, performance drops sharply.
    	When temperatures climb too high, overheating can cause physiological breakdown or death.

These findings, published in the journal PNAS, suggest that species may face greater limits than previously thought when adapting to global climate change. As most regions continue to warm, the window of viable performance for many species could shrink.

One Curve, Many Temperatures

Andrew Jackson, Professor in Zoology in Trinity's School of Natural Sciences, and co-author,said: "Across thousands of species and almost all groups of life including bacteria, plants, reptiles, fish and insects, the shape of the curve that describes how performance changes with temperature is very similar. However, different species have very different optimal temperatures, ranging from 5oC to 100oC, and their performance can vary a lot depending on the measure of performance being observed and the species in question."




"That has led to countless variations on models being proposed to explain these differences. What we have shown here is that all the different curves are in fact the same exact curve, just stretched and shifted over different temperatures. And what's more, we have shown that the optimal temperature and the critical maximum temperature at which death occurs are inextricably linked."

"Whatever the species, it simply must have a smaller temperature range at which life is viable once temperatures shift above the optimum."

The Unbreakable Law of Thermal Performance

Senior author, Dr. Nicholas Payne, from Trinity's School of Natural Sciences, added: "These results have sprung forward from an in-depth analysis of over 2,500 different thermal performance curves, which comprise a tremendous variety of different performance measures for a similarly tremendous variety of different species -- from bacteria to plants, and from lizards to insects."

"This means the pattern holds for species in all major groups that have diverged massively as the tree of life has grown throughout billions of years of evolution. Despite this rich diversity of life, our study shows basically all life forms remain remarkably constrained by this 'rule' on how temperature influences their ability to function. The best evolution has managed is to move this curve around -- life hasn't found a way to deviate from this one very specific thermal performance shape."

Searching for the Exceptions

"The next step is to use this model as something of a benchmark to see if there are any species or systems we can find that may, subtly, break away from this pattern. If we find any, we will be excited to ask why and how they do it -- especially given forecasts of how our climate is likely to keep warming in the next decades."




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/10/251025084549.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Scientists just made gene editing far more powerful | ScienceDaily
Some inherited diseases, including cystic fibrosis, hemophilia, and Tay Sachs disease, involve multiple genetic mutations within a person's DNA. Even two individuals with the same condition may have different sets of mutations. Because of this complexity, creating gene therapies that work broadly across all patients with a given disorder has been extremely difficult.


						
A New and More Efficient Gene Editing Breakthrough

Scientists at The University of Texas at Austin have developed a more precise and efficient gene-editing approach that can correct several disease-causing mutations at once in mammalian cells. The technique also successfully repaired mutations linked to scoliosis in zebrafish embryos.

This new approach is powered by retrons, genetic elements originally found in bacteria that help them defend against viral infections. Researchers have now used retrons for the first time to correct a disease-related mutation in vertebrates, offering fresh hope for the development of new gene therapies for human disorders.

"A lot of the existing gene-editing methods are restricted to one or two mutations, which leaves a lot of people behind," said Jesse Buffington, a graduate student at UT and co-author of a new paper in Nature Biotechnology. "My hope, and what drives me, is to develop a gene-editing technology that's much more inclusive of people who might have more unique disease-causing mutations, and that using retrons will be able to expand that impact onto a much broader patient population."

Buffington led the research alongside Ilya Finkelstein, a professor of molecular biosciences at UT, with support from Retronix Bio and the Welch Foundation.

Replacing Faulty DNA With Healthy Sequences

The retron-based system can swap out long sections of defective DNA for healthy ones. This means a single retron "package" can potentially correct many mutations within the same stretch of DNA, rather than targeting one specific defect at a time.




"We want to democratize gene therapy by creating off-the-shelf tools that can cure a large group of patients in one shot," Finkelstein said. "That should make it more financially viable to develop and much simpler from a regulatory standpoint because you only need one FDA approval."

While retrons have been used before in mammalian cells, previous attempts were highly inefficient, correcting only about 1.5% of targeted cells. The UT Austin team's method dramatically improved this efficiency, successfully inserting healthy DNA into around 30% of target cells. Researchers believe they can push this number even higher as the technique evolves.

Another key advantage is that the retron system can be delivered into cells as RNA enclosed in a lipid nanoparticle. These nanoparticles are specifically engineered to overcome the delivery problems faced by many traditional gene-editing systems.

Applying the Technique to Cystic Fibrosis

The research team is now adapting their approach to treat cystic fibrosis (CF), a life-threatening disorder caused by mutations in the CFTR gene. These mutations lead to thick mucus buildup in the lungs, resulting in chronic infections and long-term lung damage.

UT Austin recently received a grant from Emily's Entourage, a non-profit organization dedicated to finding treatments for the roughly 10% of people with CF who do not benefit from current therapies. The researchers are beginning work on replacing faulty regions of the CFTR gene in laboratory models that mimic CF symptoms and, later, in airway cells derived from patients.




"Traditional gene-editing technologies work best with single mutations and are expensive to optimize, so gene therapies tend to focus on the mutations that are the most common," Buffington said. "But there are over a thousand mutations that can cause CF. It's not financially feasible for companies to develop a gene therapy for, say three people. With our retron-based approach, we can snip out a whole defective region and replace it with a healthy one, which can impact a much larger part of the CF population."

A separate grant from the Cystic Fibrosis Foundation will support similar work targeting the region of the CFTR gene that includes the most common CF-causing mutations.

Along with Buffington and Finkelstein, the research team includes Hung-Che Kuo, Kuang Hu, You-Chiun Chang, Kamyab Javanmardi, Brittney Voigt, Yi-Ru Li, Mary E. Little, Sravan K. Devanathan, Blerta Xhemalce, and Ryan S. Gray. Their work marks an important step toward gene therapies that are more adaptable, efficient, and inclusive for patients facing complex genetic diseases.
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Astronomers just captured the sharpest view of a distant star ever seen | ScienceDaily
    	Sharper views from a single telescope: Normally, astronomers link multiple telescopes together to get the clearest images of distant stars and galaxies. A UCLA-led team has now achieved record-breaking detail of the star beta Canis Minoris using just one telescope equipped with a breakthrough device called a photonic lantern.
    	How it works: The photonic lantern divides starlight into many fine channels that capture subtle spatial patterns. Advanced computational techniques then combine these channels to rebuild a high-resolution image filled with details that would otherwise be lost.
    	A new frontier for astronomy: This innovative approach could let scientists explore objects that are smaller, fainter, and farther away than ever before, offering fresh insight into the hidden structure of the universe and sparking new discoveries.

A Breakthrough View From a Single Telescope

For the first time, astronomers have used a new imaging method on a ground-based telescope to capture the most detailed look ever at the disk surrounding a distant star. Led by UCLA researchers, the achievement revealed hidden structures that had never been seen before. This breakthrough paves the way for scientists to study finer details of stars, planets, and other celestial objects, potentially transforming how we explore the universe.

A telescope's ability to reveal faint or distant objects depends on its size. Larger telescopes can collect more light, allowing them to see dimmer targets and produce sharper images. The highest levels of detail are usually reached by linking multiple telescopes together to form an array. Building these large instruments, or connecting them, has long been the key to achieving the precision needed for discovering new cosmic features.

Harnessing Light With a Photonic Lantern

Using a device called a photonic lantern, astronomers can now make better use of the light gathered by a telescope to produce extremely high-resolution images. The details of this breakthrough appear in Astrophysical Journal Letters.

"In astronomy, the sharpest image details are usually obtained by linking telescopes together. But we did it with a single telescope by feeding its light into a specially designed optical fiber, called a photonic lantern. This device splits the starlight according to its patterns of fluctuation, keeping subtle details that are otherwise lost. By reassembling the measurements of the outputs, we could reconstruct a very high-resolution image of a disk around a nearby star," said first author and UCLA doctoral candidate Yoo Jung Kim.




The photonic lantern divides the incoming light into multiple channels based on how the light wavefront is shaped, much like separating the notes of a musical chord. It also divides light by color, creating a rainbow-like spectrum. The device was designed and built by the University of Sydney and the University of Central Florida, and it forms part of the instrument FIRST-PL, developed and led by the Paris Observatory and the University of Hawai'i. This system is installed on the Subaru Coronagraphic Extreme Adaptive Optics instrument at the Subaru Telescope in Hawai'i, which is operated by the National Astronomical Observatory of Japan.

"What excites me most is that this instrument blends cutting-edge photonics with the precision engineering done here in Hawai'i," said Sebastien Vievard, a faculty member in the Space Science and Engineering Initiative at the University of Hawai'i who helped lead the build. "It shows how collaboration across the world, and across disciplines, can literally change the way we see the cosmos."

Pushing Beyond Traditional Imaging Limits

This method of separating and analyzing light enables a new way to see fine detail, achieving sharper resolution than traditional telescope cameras.

"For any telescope of a given size, the wave nature of light limits the fineness of the detail that you can observe with traditional imaging cameras. This is called the diffraction limit, and our team has been working to use a photonic lantern to advance what is achievable at this frontier," said UCLA professor of physics and astronomy Michael Fitzgerald.

"This work demonstrates the potential of photonic technologies to enable new kinds of measurement in astronomy," said Nemanja Jovanovic, a co-leader of the study at the California Institute of Technology. "We are just getting started. The possibilities are truly exciting."

At first, the researchers faced a major challenge: turbulence in Earth's atmosphere. The same shimmering effect that makes distant horizons appear wavy on a hot day causes starlight to flicker and distort as it travels through the air. To correct for this, the Subaru Telescope team used adaptive optics, a technology that continuously adjusts to cancel out these distortions and stabilize the light waves in real time.




"We need a very stable environment to measure and recover spatial information using this fiber," said Kim. "Even with adaptive optics, the photonic lantern was so sensitive to the wavefront fluctuations that I had to develop a new data processing technique to filter out the remaining atmospheric turbulence."

Exploring Beta Canis Minoris in Stunning Detail

The team put their technique to the test by observing the star beta Canis Minoris (b CMi), located about 162 light-years away in the constellation Canis Minor. This star is surrounded by a fast-spinning hydrogen disk. As the gas in the disk moves, the side rotating toward Earth appears bluer, while the side moving away looks redder, a result of the Doppler effect (the same phenomenon that changes the pitch of a moving car's sound). These color shifts slightly alter the apparent position of the starlight depending on its wavelength.

By applying new computational methods, the researchers measured these color-based position shifts with about five times more precision than ever before. In addition to confirming the rotation of the disk, they discovered that it is lopsided.

"We were not expecting to detect an asymmetry like this, and it will be a task for the astrophysicists modeling these systems to explain its presence," said Kim.

A New Way to See the Universe

This innovative approach will allow astronomers to observe smaller and more distant objects with unprecedented clarity. It may help solve long-standing cosmic mysteries and, as in the case of the lopsided disk around b CMi, uncover entirely new ones.

The project involved an international collaboration that included scientists from the Space Science and Engineering Initiative at the University of Hawai'i, the National Astronomical Observatory of Japan, the California Institute of Technology, the University of Arizona, the Astrobiology Center in Japan, the Paris Observatory, the University of Central Florida, the University of Sydney, and the University of California Santa Cruz.
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Fat-fueled neuron discovery could unlock new treatments for brain disease | ScienceDaily
Researchers from the University of Queensland (Australia) and the University of Helsinki (Finland) have discovered that neurons are capable of using fat as a source of energy, challenging the long-held belief that they rely only on sugar. Even more remarkably, when the brain's energy demand increases, neurons can produce their own fats by recycling components of their own cells. This process depends on a crucial protein known as DDHD2.


						
The discovery that could change lives

In a rare brain disorder called Hereditary Spastic Paraplegia 54 (HSP54), the DDHD2 protein fails to function properly. When this happens, neurons lose their ability to generate fats needed for energy and normal operation, leading to early and progressively worsening communication problems between nerve cells.

Children affected by HSP54 often begin showing difficulties with movement and thinking at a young age. However, this new finding offers reason for optimism. In laboratory experiments, scientists treated damaged neurons with specific fatty acid supplements and found that within just 48 hours, the cells regained their energy production and normal activity.

"This is a real game-changer," said Dr. Merja Joensuu, who conceived the project and led the study at the Australian Institute for Bioengineering and Nanotechnology. "We've shown that healthy neurons rely on fats for fuel, and when this pathway fails in conditions like HSP54, it may be possible to repair the damage and reverse the neuropathologies."

New technologies fueling progress

The researchers are now preparing for the next phase of their work, which involves testing the safety and effectiveness of fatty acid-based treatments in pre-clinical models. These studies will determine whether similar approaches could eventually be used in humans, and whether this fat-based energy system might also play a role in treating other neurological diseases that currently lack effective therapies.

"We will continue the exciting collaboration with new non-invasive technologies to image the brain and therefore aid a faster development of the potential therapy. This breakthrough doesn't just rewrite the textbooks, it could transform lives" Dr. Giuseppe Balistreri from the University of Helsinki says.
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Before T. rex, there was the "dragon prince" | ScienceDaily
An international team of paleontologists has identified a previously unknown dinosaur species named Khankhuuluu, believed to be the closest-known ancestor of the giant Tyrannosaurs. The discovery, led by Jared Voris and Dr. Darla Zelenitsky from the University of Calgary's Faculty of Science, has been published in Nature.


						
Voris, a PhD candidate in the Department of Earth, Energy, and Environment, explains that this newly identified Tyrannosaur lived about 86 million years ago. It was a medium-sized, fast-moving predator that evolved after the extinction of other large carnivorous dinosaurs.

A Glimpse Into Tyrannosaur Evolution

According to Voris, "This new species provides us the window into the ascent stage of Tyrannosaur evolution; right when they're transitioning from small predators to their apex predator form." Khankhuuluu is regarded as the nearest known ancestor of the colossal Tyrannosaurs popularized by films like Jurassic Park.

The name Khankhuuluu comes from Mongolian and translates to "prince of dragons" or "the dragon prince." The name reflects its position in the Tyrannosaur family tree -- standing as the "prince" before the "king," Tyrannosaurus rex. At roughly 750 kilograms (about the size of a horse), it was two to three times smaller than its enormous descendants but shared many of their defining traits.

Physical Traits and Hunting Style

Khankhuuluu displayed small horn-like structures on its head, features that later became more pronounced in later Tyrannosaur species such as Albertosaurus and Gorgosaurus, likely used for mating displays or intimidation. Its long, shallow skull indicates it lacked the bone-crushing bite strength of T. rex. Instead, scientists describe Khankhuuluu as a mesopredator, similar to modern coyotes, relying on speed and agility to hunt.




Fossils From Mongolia Tell a New Story

The fossils were unearthed from the Bayanshiree Formation in southeastern Mongolia and were first studied in the 1970s by paleontologist Altangerel Perle, who initially compared them to a similar species known as Alectrosaurus from China. When Voris examined the fossils in 2023 at the Institute of Paleontology in Mongolia, he noticed subtle but key differences that distinguished them from Alectrosaurus.

The Journey of Tyrannosaurs Between Continents

Dr. Zelenitsky explains that Khankhuuluu or a closely related species likely migrated from Asia to North America around 85 million years ago."Our study provides solid evidence that large Tyrannosaurs first evolved in North America as a result of this immigration event," she says.

The research suggests these migrations between Asia and North America were rarer and more limited than previously believed. Khankhuuluu appears to be the last known Asian ancestor of the Tyrannosaurs before their diversification in North America.

From the "Dragon Prince" to the Tyrant King

Scientists believe that Khankhuuluu, or one of its relatives, crossed a land bridge into North America, where it evolved into the formidable apex predator Tyrannosaurs. Fossil evidence shows that Tyrannosaurs thrived in North America for several million years before returning to Asia, where their lineage split into two branches: one evolved into massive predators like T. rex, while the other produced more slender, long-snouted types nicknamed "Pinocchio rexes."

What Comes Next in the Research

Looking ahead, the team plans to study earlier and less-understood ancestors of these apex predators to fill in the remaining gaps of the Tyrannosaur evolutionary story.
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Scientists just changed the nature of matter with a flash of light | ScienceDaily
Imagine being able to alter a material so that it seems to transform into an entirely different one. No magic wand or special potion is needed -- only light. When light interacts with the material, it excites its magnetic states, setting off collective magnetic vibrations. These vibrations can transmit and store information at terahertz speeds. The entire process happens at room temperature and produces almost no heat. Even better, it doesn't rely on rare or exotic materials. Researchers observed the effect in common, naturally grown crystals that are widely available. Now imagine using the same approach to tap into quantum effects -- phenomena so delicate they are typically observed only near absolute zero (around -270 degrees Celsius) -- but doing it at room temperature, with no costly cooling systems required.


						
It might sound like science fiction, yet this breakthrough is real. A team of physicists at the University of Konstanz, led by Davide Bossini, has developed an experimental technique that makes it possible. By using laser pulses to coherently excite pairs of magnons (quanta of spin waves), the researchers achieved remarkable effects that could influence both information technology and quantum research. Their findings were published in Science Advances.

Technology based on magnons

Before diving deeper, it helps to understand what magnons are and why they matter. The modern world generates enormous amounts of data through artificial intelligence and the "Internet of Things." Our current information systems are already straining under the pressure, and a data bottleneck threatens to slow technological progress.

One proposed solution is to use electron spins -- or even better, waves of many spins moving together -- to carry information. These collective spin oscillations are called magnons. They behave like waves and can be manipulated by lasers, potentially allowing data transmission and storage at terahertz frequencies.

So far, however, scientists have only been able to excite magnons at their lowest frequencies using light, which limits their potential. To harness magnons for future technologies, researchers must be able to tune their frequency, amplitude, and lifetime. The team at Konstanz has now found a way to do exactly that. By directly exciting pairs of magnons -- the highest-frequency magnetic resonances in a material -- they discovered a powerful new form of control.

A huge surprise

"The result was a huge surprise for us. No theory has ever predicted it," says Davide Bossini. Not only does the process work -- it also has spectacular effects. By driving high-frequency magnon pairs via laser pulses, the physicists succeeded in changing the frequencies and amplitudes of other magnons -- and thus the magnetic properties of the material -- in a non-thermal way. "Every solid has its own set of frequencies: electronic transitions, lattice vibrations, magnetic excitations. Every material resonates in its own way," explains Bossini. It is precisely this set of frequencies that can be influenced through the new process. "It changes the nature of the material, the 'magnetic DNA of the material', so to speak, its 'fingerprint'. It has practically become a different material with new properties for the time being," says Bossini.




"The effects are not caused by laser excitation. The cause is light, not temperature," confirms Bossini: "We can change the frequencies and properties of the material in a non-thermal way." The advantages are obvious: The method could be used for future data storage and for fast data transmission at terahertz rates without the systems being slowed down by the pileup of heat.

No spectacular high-tech materials or rare earths are required as the basis for the process, but rather naturally grown crystals -- namely the iron ore haematite. "Haematite is widespread. Centuries ago, it was already used for compasses in seafaring," explains Bossini. It is perfectly possible that haematite will now also be used for quantum research in the future. The results of the Konstanz team suggest that, using the new method, researchers will be able to produce light-induced Bose-Einstein condensates of high-energy magnons at room temperature. This would pave the way to researching quantum effects without the need for extensive cooling. Sounds like magic, but it is just technology and cutting-edge research.

The project was carried out in the context of the Collaborative Research Centre SFB 1432 "Fluctuations and Nonlinearities in Classical and Quantum Matter beyond Equilibrium."
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        Your pumpkin might be hiding a toxic secret
        Researchers in Japan have revealed how some gourds draw pollutants into their fruits. The secret lies in a protein that carries contaminants through the plant sap. By manipulating this protein's structure, scientists hope to breed crops that resist contamination or serve as natural soil purifiers. This finding bridges food safety and environmental cleanup.

      

      
        It sounds creepy, but these scientific breakthroughs could save lives
        From mini-brains to spider-inspired gloves and wolf apple coatings, scientists are turning eerie-sounding experiments into real innovations that could revolutionize health and sustainability. Lab-grown brain organoids may replace animal testing, spider-silk gloves could create instant wound dressings, wolf apple starch keeps veggies fresh, and researchers even found microplastics lurking in human retinas--offering both wonder and a warning about the modern world.

      

      
        Electricity reprograms immune cells to speed up recovery
        By electrically stimulating macrophages, scientists at Trinity College Dublin have found a way to calm inflammation and promote faster healing. The process turns these immune cells into tissue-repairing helpers, enhancing regeneration and blood vessel growth. Safe, effective, and based on human cells, this discovery could revolutionize treatments for inflammation and injury recovery.

      

      
        "Immortal" flatworm rewrites the science of healing
        Flatworms can rebuild themselves from just a small fragment, and now scientists know why. Their stem cells ignore nearby instructions and respond to long-distance signals from other tissues. This discovery turns old stem cell theories upside down and could lead to new ways to repair or regrow human tissue. It also reveals a hidden complexity in one of nature's simplest creatures.

      

      
        Scientists reverse Alzheimer's in mice with groundbreaking nanotech
        Researchers used supramolecular nanoparticles to repair the brain's vascular system and reverse Alzheimer's in mice. Instead of carrying drugs, the nanoparticles themselves triggered natural clearance of amyloid-b proteins. This restored blood-brain barrier function and reversed memory loss. The results point to a revolutionary new path for treating neurodegenerative diseases.

      

      
        Humans evolved faster than any other ape
        UCL scientists found that human skulls evolved much faster than those of other apes, reflecting the powerful forces driving our brain growth and facial flattening. By comparing 3D models of ape skulls, they showed that humans changed about twice as much as expected. The findings suggest that both cognitive and social factors, not just intelligence, influenced our evolutionary path.

      

      
        Gum disease may quietly damage the brain, scientists warn
        People with gum disease may have higher levels of brain white matter damage, a new study finds. Researchers observed that participants with gum disease had significantly more white matter hyperintensities, even after accounting for other risk factors. The findings hint that chronic oral inflammation could subtly impact the brain, especially in older adults. More research is needed, but keeping gums healthy might protect the mind too.

      

      
        Omega-3 benefits may vanish quickly after you stop
        Finnish scientists found that eicosapentaenoic acid (EPA) from fish oil impacts each person's metabolism uniquely. Participants showed strong but short-lived increases in EPA levels, with significant differences in lipid profiles. The results reveal how metabolism shapes individual responses to omega-3 supplements and underscore the need for personalized heart health strategies.

      

      
        Your IQ may determine how well you hear in a crowd
        New research reveals that intelligence plays a key role in how well people process speech in noisy environments. The study compared neurotypical and neurodivergent individuals and found that cognitive ability predicted performance across all groups. This challenges the idea that listening struggles are solely due to hearing loss, emphasizing the brain's role in decoding complex soundscapes.

      

      
        Online brain training reverses 10 years of aging in memory and learning
        A new McGill-led study reveals that digital brain exercises can rejuvenate aging brain systems responsible for learning and memory. Older adults using BrainHQ for 10 weeks showed restored cholinergic function -- effectively turning back the brain's clock by a decade. Scans confirmed measurable biochemical changes, offering a hopeful new approach for dementia prevention.

      

      
        Scientists find hidden antibiotic 100x stronger against deadly superbugs
        A team of scientists discovered a hidden antibiotic 100 times stronger than existing drugs against deadly superbugs like MRSA. The molecule had been overlooked for decades in a familiar bacterium. It shows no signs of resistance so far, offering hope in the fight against drug-resistant infections and paving the way for new approaches to antibiotic discovery.

      

      
        Why women live longer than men, explained by evolution
        An international team of researchers led by scientists from the Max Planck Institute for Evolutionary Anthropology in Leipzig, working with 15 collaborators around the world, has conducted the most comprehensive study yet of lifespan differences between the sexes in mammals and birds. Their findings shed new light on one of biology's enduring mysteries: why males and females age differently.

      

      
        A revolutionary DNA search engine is speeding up genetic discovery
        ETH Zurich scientists have created "MetaGraph," a revolutionary DNA search engine that functions like Google for genetic data. By compressing global genomic datasets by a factor of 300, it allows researchers to search trillions of DNA and RNA sequences in seconds instead of downloading massive data files. The tool could transform biomedical research and pandemic response.

      

      
        Surprising study finds processed fats may not harm heart health
        A new study offers reassurance about the safety of certain processed fats found in everyday foods. Interesterified fats made from palm or plant oils didn't raise cholesterol or cause metabolic harm in healthy adults. The research challenges the idea that all processed fats are dangerous and shows that food technology can replace trans fats safely.

      

      
        Bananas could be ruining your smoothie's health benefits
        Researchers at UC Davis discovered that adding a banana to your smoothie may drastically reduce the absorption of flavanols -- powerful compounds linked to heart and brain health. The culprit is polyphenol oxidase (PPO), an enzyme abundant in bananas that interferes with flavanol availability. In experiments, banana-based smoothies cut flavanol absorption by 84% compared to berry-based ones.

      

      
        Scientists discover COVID mRNA vaccines boost cancer survival
        Researchers found that COVID-19 mRNA vaccines significantly increased survival in lung and skin cancer patients undergoing immunotherapy. The vaccine appears to prime the immune system in a powerful, nonspecific way, enhancing cancer treatment outcomes. If confirmed, the discovery could lead to a universal cancer vaccine and transform oncology care.

      

      
        This easy daily habit cuts heart risk by two thirds
        New research reveals that walking in longer, uninterrupted bouts of 10-15 minutes significantly lowers cardiovascular disease risk--by up to two-thirds compared to shorter strolls. Scientists from the University of Sydney and Universidad Europea found that even people who walk less than 8,000 steps daily can see major heart health benefits simply by changing how they walk. Those who took their steps in one or two continuous sessions had lower rates of heart attacks, strokes, and death.

      

      
        Scientists turn "junk DNA" into a powerful weapon against cancer
        King's College London researchers discovered that parts of our DNA once thought to be "junk" can actually help destroy cancer cells. In some blood cancers, damaged genes trigger chaos in these DNA segments, leaving cancer cells vulnerable. When scientists used existing drugs to block the cells' repair systems, the cells collapsed. This finding could open the door to new treatments for hard-to-treat cancers.

      

      
        Scientists discover a surprising way to quiet the anxious mind
        Generalized anxiety disorder affects millions, often trapping sufferers in cycles of fear and isolation that conventional medications barely relieve. At UCSF, neuroscientist Jennifer Mitchell is testing a pharmaceutical form of LSD called MM120, which has shown striking results in reducing symptoms by promoting neuroplasticity and easing rigid thought patterns. In clinical trials, a single dose significantly outperformed standard treatments, offering hope to those who have found little relief els...

      

      
        Cavities and gum disease could nearly double stroke risk
        People with both cavities and gum disease were found to have an 86% higher stroke risk than those with healthy mouths. The study followed thousands of adults for two decades, linking poor oral health with major cardiovascular events. Regular dental checkups dramatically reduced these risks, hinting that simple oral care could play a vital role in stroke prevention.

      

      
        Scientists say gluten isn't the problem after all
        Groundbreaking research published in The Lancet suggests that most people who believe they're sensitive to gluten are actually reacting to other factors like FODMAPs or brain-gut dynamics. The study challenges the idea that gluten itself is the culprit behind symptoms in non-coeliac gluten sensitivity. Experts call for better diagnostic tools, more personalized treatment, and an end to unnecessary gluten avoidance.

      

      
        Life expectancy gains have slowed sharply, study finds
        Researchers found that life expectancy growth in wealthy nations has dramatically slowed since 1939. Once driven by major reductions in child mortality, longevity gains are now limited by slower progress in older-age survival. The study suggests no generation since 1939 will live to 100 on average, reshaping how societies must plan for aging and pensions.

      

      
        Weight-loss drugs like Ozempic may also curb drug and alcohol addiction
        GLP-1 drugs, originally developed for diabetes and obesity, may also curb addictive behaviors by acting on reward circuits in the brain. Early trials show reductions in alcohol intake, opioid seeking, and nicotine use. Though more research is needed, scientists believe these drugs could open a powerful new front in addiction therapy.

      

      
        Scientists turn flower fragrance into a mosquito killer
        A team of researchers has developed a floral-scented fungus that tricks mosquitoes into approaching and dying. The fungus emits longifolene, a natural scent that irresistibly draws them in. It's harmless to humans, inexpensive to produce, and remains potent for months. This innovative biological control could be crucial as mosquitoes spread with climate change.

      

      
        Ancient DNA reveals the deadly diseases behind Napoleon's defeat
        Researchers have uncovered microbial evidence in the remains of Napoleon's soldiers from the 1812 Russian retreat. Genetic analysis revealed pathogens behind paratyphoid and relapsing fever, diseases likely contributing to the army's massive losses. Using advanced DNA sequencing, the team pieced together centuries-old infection clues, connecting historical accounts with modern science. Their work redefines our understanding of how disease shaped history's most infamous retreat.

      

      
        Scientists launch $14.2 million project to map the body's "hidden sixth sense"
        Inside your body, an intricate communication network constantly monitors breathing, heart rate, digestion, and immune function -- a hidden "sixth sense" called interoception. Now, Nobel laureate Ardem Patapoutian and a team at Scripps Research and the Allen Institute have received $14.2 million from the NIH to map this internal sensory system in unprecedented detail.

      

      
        Exercise and omega-3s could be the secret to healthier teeth
        Researchers found that combining regular exercise with omega-3 supplements can make a big difference for oral health. The duo helps the immune system fight off chronic tooth root infections and reduces bone loss around the teeth. In animal studies, those that both exercised and took omega-3s had much lower inflammation and healthier bone structure.

      

      
        Scientists say this simple diet change can improve sleep fast
        A new study shows that eating more fruits and vegetables during the day can significantly improve sleep that same night. Researchers found a clear link between diet quality and sleep depth, with participants who met the CDC's daily produce recommendations seeing a 16% boost in sleep quality. The findings suggest that small dietary changes could make a big difference in how well we rest.

      

      
        Scientists just found a surprising link between gray hair and cancer
        Japanese researchers discovered that hair graying and melanoma share a surprising cellular origin. When DNA damage strikes melanocyte stem cells, they may undergo a protective process called seno-differentiation, leading to hair graying. However, carcinogens can override this safeguard, allowing the damaged cells to persist and turn cancerous. This balance between cell loss and survival reveals a hidden connection between aging and cancer.

      

      
        Scientists just made gene editing far more powerful
        Scientists at The University of Texas at Austin have developed a revolutionary gene-editing method using bacterial retrons that can correct multiple disease-causing mutations at once. Unlike traditional tools limited to one or two mutations, this retron-based system replaces large defective DNA regions, dramatically improving efficiency and inclusivity for patients with complex disorders like cystic fibrosis.

      

      
        Fat-fueled neuron discovery could unlock new treatments for brain disease
        Researchers found that neurons can use fat, not just sugar, to power the brain. When a protein called DDHD2 fails, this process breaks down and leads to serious brain problems. Scientists were able to restore damaged cells by feeding them fatty acids, reviving their energy in just 48 hours. The discovery could help pave the way for new brain treatments.

      

      
        Your gut microbes might be turning fiber into extra calories
        ASU scientists found that people whose gut microbes make more methane extract more calories from fiber-rich foods. Methanogens help the microbiome turn fiber into energy by consuming hydrogen and producing methane. Using advanced metabolic chambers, researchers measured how diet and gut chemistry interact, showing that methane may signal efficient digestion. The work could lead to personalized diets based on individual microbiomes.

      

      
        Popular cholesterol drugs may help prevent dementia
        A massive genetic study found that naturally lower cholesterol is linked to a dramatically reduced risk of dementia. The research simulated the effects of cholesterol-lowering drugs and showed up to an 80% lower risk for certain genetic profiles. Scientists believe high cholesterol may contribute to dementia through atherosclerosis and small blood clots. Long-term trials could confirm whether medications can replicate this protective effect.

      

      
        Scientists finally see what sparks Parkinson's
        Researchers have finally seen and measured the tiny alpha-synuclein oligomers that may ignite Parkinson's disease. With the ultra-sensitive ASA-PD imaging method, they captured these clusters in brain tissue, finding larger and more numerous versions in patients with Parkinson's. The discovery could mark a turning point in diagnosing and treating the disease, revealing the first visible signs long before symptoms appear.

      

      
        Scientists discover a hidden gene mutation that causes deafness--and a way to fix it
        Scientists have identified mutations in the CPD gene as a key cause of a rare congenital hearing loss, revealing how disruptions in arginine and nitric oxide signaling damage sensory cells in the ear. Using mouse and fruit fly models, the team showed that restoring arginine levels or using sildenafil improved cell survival and hearing function.

      

      
        Scientists just found the lung's hidden self-healing switch
        Researchers uncovered how lung cells decide whether to rebuild tissue or fight infection. This built-in "switch" may be the key to restoring the lungs' natural repair ability. The discovery could lead to regenerative treatments for chronic lung diseases and faster recovery after injury.

      

      
        Snake pee might hold the secret to ending gout pain and kidney stones
        Reptiles don't just pee, they crystallize their waste. Researchers found that snakes and other reptiles form tiny uric acid spheres, a water-saving evolutionary trick. This discovery could illuminate how to prevent gout and kidney stones in humans.

      

      
        How strong is your weed, really? Scientists say labels often mislead
        Colorado researchers discovered that nearly half of tested cannabis flower products exaggerated their THC levels, while concentrates were mostly accurate. The team's statewide audit revealed potency inconsistencies that could mislead consumers and affect safe dosing. Beyond THC, the study also found that cannabinoids like CBG and CBGA are underreported. The findings may help shape future regulations and improve consumer trust in the growing cannabis market.
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Your pumpkin might be hiding a toxic secret | ScienceDaily
Pumpkins, squash, zucchini, and other members of the gourd family have a surprising trait: they can take up pollutants from the soil and store them in their edible parts. Researchers at Kobe University have uncovered the biological reason behind this phenomenon, opening the door to growing vegetables that are safer to eat and potentially using plants to clean contaminated land.


						
The Mystery of Polluted Gourds

Plants in the gourd family, including pumpkins, melons, cucumbers, and zucchini, are known for accumulating high levels of pollutants in their fruit. Kobe University agricultural scientist INUI Hideyuki explains, "The pollutants don't easily break down and thus pose a health risk to people who eat the fruit. Interestingly, other plants don't do this and so I became interested in why this happens in this group specifically."

Earlier research from Inui and his team revealed that gourds contain a type of protein that binds to pollutants, allowing them to move through the plant's tissues. In a recent study, the scientists found that the shape of these proteins and how strongly they attach to pollutants determine how much contamination ends up in the aboveground parts of the plant.

"However, these proteins exist in many other plants, and even among the gourds, there are varieties that are more prone to accumulating pollutants than others. We then noticed that in the highly accumulating varieties, there are higher concentrations of the protein in the sap," says Inui. This led the team to investigate how these proteins are secreted into the plant's sap.

A Tiny Molecular Tag Makes the Difference

In their new paper published in Plant Physiology and Biochemistry, the Kobe University group reports that protein variants from high-accumulating plants are released into the sap, while other versions remain inside the cells. They found that a small variation in the protein's amino acid sequence serves as a "tag," instructing the cell on whether to keep the protein or send it out.




To test this, the researchers introduced the high-accumulation protein into unrelated tobacco plants. The modified tobacco plants also exported the protein into their sap, confirming the mechanism. "Only secreted proteins can migrate inside the plant and be transported to the aboveground parts. Therefore, this seems to be the distinguishing factor between low-pollution and high-pollution plant varieties," Inui explains.

Understanding how pollutants accumulate in food crops could lead to safer agriculture. "By controlling the behavior of contaminant-transporting proteins, through genetic modification of their pollutant-binding ability or its excretion into the plant sap, we believe it will be possible to cultivate safe crops that do not accumulate harmful chemicals in their edible parts," says Inui.

Using Plants to Clean Contaminated Land

Inui's vision extends beyond food safety. "I started this research because I was looking for plants that can detect and digest pollutants effectively. Therefore, I also envision that we could use the knowledge gained through this work for creating plants that are more effective in absorbing soil pollutants. This could turn into a technology for cleaning contaminated soils," he says.

This work was supported by the Japan Society for the Promotion of Science (grant 23241028) and the Murao Educational Foundation.
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It sounds creepy, but these scientific breakthroughs could save lives | ScienceDaily
Brains, spiders, (were)wolves and slimy eyeballs might sound like props from a horror movie, but these eerie topics come straight from serious scientific research. Studies published in ACS journals are exploring innovative ways to improve human health, from growing brain tissue without animal testing to creating on-demand wound care and developing edible coatings that keep vegetables fresh. Even the human eye is under investigation as scientists uncover how microplastics might affect our vision.


						
Growing Mini-Brains in the Lab

In a study described in ACS Sensors, scientists successfully cultivated a small, three-dimensional "mini-brain" in a dish. Over the course of two years, cultured human nerve cells multiplied and organized themselves into a functioning organoid capable of generating electrical activity. This breakthrough allows researchers to explore how brain cells interact and communicate without using animals in experiments. Future advances could make these organoids valuable tools for studying brain function -- or, as the researchers jokingly note, a possible "lab-grown lunch option for zombies."

Spider-Inspired Glove Spins Wound Dressings

In ACS Applied Materials & Interfaces, scientists took inspiration from spiders to create a unique glove fitted with spinneret-like devices that release ultra-thin polymer fibers. The invention allows medical workers to spin wound dressings directly onto injuries in real time. Such a system could be especially useful in hospitals, sports arenas, or battlefield environments. And in case anyone is wondering, these experiments did not involve any radioactive spider bites.

Wolf Apple Coating Keeps Produce Fresher

Researchers reporting in ACS Food Science & Technology found that starch extracted from the wolf apple -- a fruit native to Brazil and a favorite of the maned wolf -- can be transformed into a natural, edible coating that helps preserve food. When applied to baby carrots, the coating kept them bright and fresh for up to 15 days at room temperature. The material offers a safe, cost-effective way to extend the shelf life of produce, whether or not there's a full moon.

Microplastics Found in Human Retinas

In ACS Environmental Science & Technology Letters, scientists examined 12 post-mortem human retinas (no eye of newt required) and discovered microplastic particles in every sample. The plastics varied in type and concentration, revealing how pervasive they have become -- even in such delicate tissue. The researchers say these findings lay important groundwork for future investigations into how microplastics might influence vision and overall eye health.
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Electricity reprograms immune cells to speed up recovery | ScienceDaily
Researchers at Trinity College Dublin have found that applying electrical currents to "macrophages," a crucial type of immune cell, can reprogram them to reduce inflammation and promote faster healing in cases of disease or injury.


						
This discovery points to a promising new treatment strategy, and the research team is continuing to study the mechanisms behind this effect.

What Macrophages Do

Macrophages are white blood cells that play a central role in defending the body. They move throughout tissues searching for harmful microbes and viruses, clearing away damaged or dead cells, and activating other parts of the immune system when needed.

However, when macrophages overreact, they can trigger excessive inflammation that damages tissues instead of repairing them. This runaway inflammation is a hallmark of many diseases, making macrophage regulation a key target for improving recovery and reducing chronic conditions.

Testing Electricity's Effect on Immune Cells

In the new study, published in Cell Reports Physical Science, the Trinity researchers worked with macrophages taken from healthy blood donors through the Irish Blood Transfusion Board at St James's Hospital. The team placed the cells in a specialized bioreactor that allowed them to apply controlled electrical stimulation and observe the biological effects.




The results were striking. Electrical stimulation shifted the macrophages toward an anti-inflammatory state that promotes tissue repair. The scientists observed lower activity in inflammatory signaling markers, increased expression of genes responsible for forming new blood vessels (essential for tissue growth), and enhanced recruitment of stem cells to wounds (another vital component of the healing process).

Turning Down Inflammation, Turning Up Repair

"We have known for a very long time that the immune system is vital for repairing damage in our body and that macrophages play a central role in fighting infection and guiding tissue repair," said Dr. Sinead O'Rourke, Research Fellow in Trinity's School of Biochemistry and Immunology and first author of the study.

"As a result, many scientists are exploring ways to 'reprogram' macrophages to encourage faster, more effective healing in disease and to limit the unwanted side-effects that come with overly aggressive inflammation. And while there is growing evidence that electrical stimulation may help control how different cells behave during wound healing, very little was known about how it affects human macrophages prior to this work."

A Promising Path for Future Therapies

"We are really excited by the findings. Not only does this study show for the first time that electrical stimulation can shift human macrophages to suppress inflammation, we have also demonstrated increased ability of macrophages to repair tissue, supporting electrical stimulation as an exciting new therapy to boost the body's own repair processes in a huge range of different injury and disease situations."

The research team, led by Professors Aisling Dunne (School of Biochemistry and Immunology) and Michael Monaghan (School of Engineering), emphasized the potential of this approach. Because the study used human blood cells, the findings are directly relevant to clinical applications. Electrical stimulation is also relatively safe and easy to implement compared to many therapeutic methods, making it an attractive candidate for a variety of medical uses.




Next Steps and Expanding Potential

Professor Monaghan added: "Among the future steps are to explore more advanced regimes of electrical stimulation to generate more precise and prolonged effects on inflammatory cells and to explore new materials and modalities of delivering electric fields. This concept has yielded compelling effects in vitro and has huge potential in a wide range of inflammatory diseases."

The research marks an important step toward developing electricity-based therapies that could one day help the body repair itself more effectively and safely.
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"Immortal" flatworm rewrites the science of healing | ScienceDaily
In most animals, stem cells rely on nearby cells to tell them what to do. However, new research from the Stowers Institute for Medical Research shows that flatworm, or planarian, stem cells behave differently. Instead of listening to their immediate neighbors, they take their instructions from cells located farther away in the body. This surprising behavior may explain how flatworms can regrow missing parts so effectively and could reveal new ways to repair or replace human tissues in the future.


						
The findings, published in Cell Reports on October 15, 2025, come from a study led by Postdoctoral Research Associate Frederick "Biff" Mann, Ph.D., in the laboratory of Stowers President and Chief Scientific Officer Alejandro Sanchez Alvarado, Ph.D. The work challenges a long-held biological principle: that most stem cells live in a fixed "niche," a physical location where neighboring cells dictate when to divide and what to become.

"For instance, human blood-forming stem cells reside in niches within bone marrow where they divide to self-renew and make new blood cells," said Mann.

Flatworms Rewrite the Rules of Regeneration

The researchers discovered that flatworms' extraordinary ability to rebuild lost parts -- whether an amputated head or an entire body from a fragment -- is tied to stem cells that operate more freely than those in most other animals.

"Understanding how stem cells are regulated in living organisms is one of the great challenges in the fields of stem cell biology and regenerative medicine," said Sanchez Alvarado. "This finding challenges our concept of a stem cell 'niche' and may significantly advance our understanding of how to control stem cells' abilities to restore damaged tissues."

Adult planarian stem cells can transform into any type of cell, unlike most animals' stem cells, which are carefully restricted to forming only a few cell types. That tight control helps prevent uncontrolled growth -- a process that can lead to cancer.




"Our hope is to uncover the basic rules that guide stem cells to become specific tissues as opposed to going rogue, as most tumors in humans begin when stem cells stop following these rules," said Sanchez Alvarado.

"The role of a traditional niche may be more in line with a micromanager -- instructing cells, 'You can be a stem cell, but only one particular type'," explained Mann. "However, we've now shown having a normal niche may not be essential for stem cells to work. Some stem cells, like those in the planarian flatworm, have figured out a way to be independent and can turn into any type of cell without needing a nearby niche."

Discovering a New Cell Type: The Hecatonoblast

Using an advanced technique called spatial transcriptomics, the team examined which genes were active in individual cells and their surroundings. This revealed unexpected neighboring cells, including one never described before -- a large cell with many fingerlike projections extending from its surface. The researchers named these cells "hecatonoblasts," after Hecatoncheires, a many-armed giant from Greek mythology.

"Because they were located so close to stem cells, we were surprised to find that hecatonoblasts were not controlling their fate nor function, which is counterintuitive to a typical stem cell-niche connection," said Mann.

Instead of nearby cells taking charge, the strongest instructions for the stem cells came from intestinal cells -- the next most common type found in the dataset. These distant cells appeared to influence the planarian stem cells' position and function during regeneration, even from afar.




"I tend to think about this as local versus global communication networks," said co-corresponding author Blair Benham-Pyle, Ph.D., an Assistant Professor at the Baylor College of Medicine in Houston, Texas, and former Stowers Postdoctoral Research Associate. "While interactions between stem cells and their neighboring cells influence how a stem cell reacts immediately, distant interactions may control how that same stem cell responds to big changes in an organism."

Rethinking the Nature of a Stem Cell Niche

The research revealed that planarian stem cells operate without a fixed, contact-based niche. "We found that there isn't a specific cell type or factor right next to stem cells that is controlling their identity," said Benham-Pyle. The team believes this unique independence may explain why planarians can regenerate so completely when most animals cannot.

"The big discovery is a property of the whole planarian permitting both subtle local interactions and global signaling events that allow stem cells to achieve these remarkable feats of regeneration," said Benham-Pyle.

"The most surprising finding is that, at least in planarians, the environment in which the stem cells reside is not fixed. Instead, it's dynamic -- where stem cells reside is essentially made up by 'friends' that the stem cells and their progeny make along the way to differentiation," said Sanchez Alvarado. "The more we understand how nearby cells and overall signals in the body work together to boost the ability and power of our stem cells, the better we'll be at creating ways to improve the body's natural healing. This knowledge could help develop new treatments and regenerative therapies for humans in the future."

Additional authors include Carolyn Brewster, Ph.D., Dung Vuu, Riley Galton, Ph.D., Enya Dewars, Mol Mir, Carlos Guerrero-Hernandez, Jason Morrison, Mary KcKinney, Ph.D., Lucinda Maddera, Kate Hall, Seth Malloy, Shiyuan Chen, Brian Slaughter, Ph.D., Sean McKinney, Ph.D., Stephanie Nowotarski, Ph.D., and Anoja Perera.

This work was funded by the National Institute for General Medical Sciences of the National Institutes of Health (NIH) (award: R37GM057260) and by institutional support from the Stowers Institute for Medical Research. The content is solely the responsibility of the authors and does not necessarily represent the official views of the NIH.
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Scientists reverse Alzheimer's in mice with groundbreaking nanotech | ScienceDaily
A team co-led by the Institute for Bioengineering of Catalonia (IBEC) and West China Hospital Sichuan University (WCHSU), in collaboration with partners in the UK, reports a nanotechnology approach that reverses Alzheimer's disease in mouse models. Rather than using nanoparticles as passive carriers, the researchers designed bioactive nanoparticles that function as "supramolecular drugs." The treatment focuses on restoring the blood-brain barrier (BBB), the vascular checkpoint that maintains the brain's internal environment. By repairing this interface, the animals showed a reversal of Alzheimer's pathology.


						
The brain consumes about 20% of the body's energy in adults and as much as 60% in children. That energy arrives through an exceptionally dense vascular network in which each neuron is supplied by its own capillary. With roughly one billion capillaries, the brain relies on healthy vasculature to sustain function and resist disease. These observations reinforce how vascular health connects to conditions such as dementia and Alzheimer's, where damage to the vascular system is closely associated.

Blood-brain barrier function and removal of waste proteins

The BBB is a cellular and physiological shield that separates brain tissue from circulating blood, helping block pathogens and toxins. The researchers showed that by acting on a specific mechanism, harmful "waste proteins" produced in the brain can cross this barrier and be cleared into the bloodstream. In Alzheimer's disease, amyloid-b (Ab) is the primary waste protein, and its buildup disrupts neuronal function.

The team worked with mouse models engineered to overproduce Ab and to develop marked cognitive decline that mirrors Alzheimer's features. The animals received three doses of the supramolecular drugs, followed by regular monitoring. "Only 1h after the injection we observed a reduction of 50-60% in Ab amount inside the brain" explains Junyang Chen, first co-author of the study, researcher at the West China Hospital of Sichuan University and PhD student at the University College London (UCL).

Therapeutic outcomes were the most notable. Across several behavioral and memory tests conducted over months, animals were assessed at different disease stages. In one example, a 12-month-old mouse (equivalent to a 60-year-old human) was treated with the nanoparticles and evaluated 6 months later. By 18 months of age (comparable to a 90-year-old human), its behavior matched that of a healthy mouse.

Restoring vasculature to restart brain self-clearing

"The long-term effect comes from restoring the brain's vasculature. We think it works like a cascade: when toxic species such as amyloid-beta (Ab) accumulate, disease progresses. But once the vasculature is able to function again, it starts clearing Ab and other harmful molecules, allowing the whole system to recover its balance. What's remarkable is that our nanoparticles act as a drug and seem to activate a feedback mechanism that brings this clearance pathway back to normal levels," said Giuseppe Battaglia, ICREA Research Professor at IBEC, Principal Investigator of the Molecular Bionics Group and leader of the study.




In Alzheimer's, a key breakdown occurs in the brain's natural clearance process for toxic species such as Ab. Under normal conditions, the protein LRP1 serves as a molecular gatekeeper. It recognizes Ab, binds it via ligands, and helps shuttle it across the BBB into the bloodstream for removal. The system is delicate. If LRP1 binds too much Ab too tightly, transport becomes congested and LRP1 itself is degraded within BBB cells, reducing the number of available carriers. If binding is too weak, the transport signal is insufficient. Either scenario leads to Ab accumulation in the brain.

The supramolecular drugs act as a reset switch. By imitating LRP1 ligands, they bind Ab, traverse the BBB, and trigger the removal of toxic species. As this process resumes, the vasculature regains its natural waste-clearing role and returns toward normal function.

Precision-engineered nanoparticles and receptor control

In this work, nanoparticles operate as therapeutic agents in their own right. Built through a bottom-up molecular engineering strategy, they combine tightly controlled size with a defined number of surface ligands to create a multivalent platform with highly specific interactions at cellular receptors. By engaging receptor trafficking at the cell membrane, they provide a new way to modulate receptor activity. This precision supports efficient Ab clearance and helps rebalance the vascular system that safeguards brain health.

This therapeutic concept points toward future clinical strategies that address the vascular contribution to Alzheimer's disease and aim to improve patient outcomes. "Our study demonstrated remarkable efficacy in achieving rapid Ab clearance, restoring healthy function in the blood-brain barrier and leading to a striking reversal of Alzheimer's pathology," concludes Lorena Ruiz Perez, researcher at the Molecular Bionics group from the Institute for Bioengineering of Catalonia (IBEC) and Serra Hunter Assistant Professor at the University of Barcelona (UB).

The project brought together the Institute for Bioengineering of Catalunya (IBEC), West China Hospital of Sichuan University, West China Xiamen Hospital of Sichuan University, University College London, the Xiamen Key Laboratory of Psychoradiology and Neuromodulation, University of Barcelona,Chinese Academy of Medical Sciences and the Catalan Institution for Research and Advanced Studies (ICREA).
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Humans evolved faster than any other ape | ScienceDaily
Humans evolved large brains and flat faces at a surprisingly rapid pace compared to other apes, likely reflecting the evolutionary advantages of these traits, finds a new analysis of ape skulls by UCL researchers.


						
Humans developed large brains and flatter faces at an unexpectedly swift pace compared to other apes, according to a new analysis of ape skulls by researchers at UCL. The findings suggest that these features may have offered evolutionary benefits that favored rapid change.

The study, published in Proceedings of the Royal Society B, explored how skull diversity evolved among humans and related apes over millions of years. The team discovered that the human skull changed much more quickly than that of any other closely related species.

Lead author Dr. Aida Gomez-Robles (UCL Anthropology) explained: "Of all the ape species, humans have evolved the fastest. This likely speaks to how crucial skull adaptations associated with having a big brain and small faces are for humans that they evolved at such a fast rate. These adaptations can be related to the cognitive advantages of having a big brain, but there could be social factors influencing our evolution as well."

3D Scans Reveal Evolutionary Differences Among Apes

To investigate, the researchers created detailed three-dimensional digital models of skulls* from a range of modern primates. These included seven hominid species, or "great apes,"** such as humans, gorillas and chimpanzees, and nine hylobatid species, or "lesser apes,"*** such as gibbons.

Hominids and hylobatids diverged from a common ancestor around 20 million years ago. Since that split, hominids have developed far greater anatomical variety, while hylobatids have remained remarkably uniform. As a result, gibbons' skulls look strikingly similar across species, whereas the skulls of great apes, particularly humans, show much more diversity. Even within the hominid group, human skulls evolved at a distinctly faster rate than those of other species.




To quantify these differences, the team divided each skull into four main regions: the upper face, the lower face, the front of the head, and the back of the head. They then used computer analysis to compare the 3D scans, measuring how much each section varied between species. This approach provided one of the most detailed comparative studies ever conducted on skull structure among closely related apes.

Most great apes have large, forward-projecting faces and relatively small brains. Humans, by contrast, possess rounder heads and much flatter faces. Gibbons share some facial similarities with humans, such as a relatively flat face and round skull, but their brains are far smaller.

Humans Changed Faster Than Expected

The researchers treated the slow, limited evolutionary change in hylobatids as a kind of control to measure variation among great apes. When they compared the groups, they found that the human skull had changed roughly twice as much as expected under normal evolutionary rates, implying that extra forces were accelerating human evolution.

However, they cautioned against attributing this speed solely to intelligence. While a larger, more complex brain likely played an important role, social pressures may also have contributed.

Dr. Gomez-Robles added: "After humans, gorillas have the second fastest evolutionary rate of their skulls, but their brains are relatively small compared to other great apes. In their case, it's likely that the changes were driven by social selection where larger cranial crests on the top of their skulls are associated with higher social status. It's possible that some similar, uniquely human social selection may have occurred in humans as well."

Notes




* These are virtual representation of actual skulls, obtained from CT-scans of the skulls.

**Great apes are humans and species of gorilla, orangutans, chimpanzees and bonobos.

***Lesser apes are gibbons, which consist of around 20 different species.
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Gum disease may quietly damage the brain, scientists warn | ScienceDaily
Adults who suffer from gum disease could be more likely to show signs of injury in the brain's white matter, according to new research published on October 22, 2025, in Neurology(r) Open Access, a journal of the American Academy of Neurology. These signs, known as white matter hyperintensities, are small bright spots that appear on brain scans and are thought to reflect areas of tissue damage. The study found an association between gum disease and these brain changes, though it does not prove that one causes the other.


						
White matter consists of bundles of nerve fibers that allow different parts of the brain to communicate. When this tissue is damaged, it can interfere with memory, reasoning, balance, and coordination, and it has also been linked to an increased risk of stroke.

White matter hyperintensities often increase with age and are considered a marker of underlying brain injury. Researchers believe that chronic inflammation in the mouth could potentially influence blood vessel health in the brain, although more work is needed to confirm how the two are connected.

Oral Health and Brain Health Connection

"This study shows a link between gum disease and white matter hyperintensities suggesting oral health may play a role in brain health that we are only beginning to understand," said study author Souvik Sen, MD, MS, MPH, of the University of South Carolina in Columbia. "While more research is needed to understand this relationship, these findings add to growing evidence that keeping your mouth healthy may support a healthier brain."

Researchers examined 1,143 adults with an average age of 77. Each participant underwent a dental exam to assess gum health. Of the total group, 800 had gum disease, while 343 did not. Participants also received brain scans to look for evidence of cerebral small vessel disease, a condition involving damage to tiny blood vessels in the brain. This type of disease can appear on imaging as white matter hyperintensities, cerebral microbleeds, or lacunar infarcts, all of which become more common with aging and are tied to stroke risk, memory problems, and movement difficulties.

Measuring Brain Changes

Those with gum disease were found to have a higher average volume of white matter hyperintensities, measuring 2.83% of total brain volume, compared to 2.52% in those without gum disease. Researchers grouped participants based on the volume of these hyperintensities. Individuals in the highest category had more than 21.36 cubic centimeters (cm3) of affected tissue, while those in the lowest group had less than 6.41 cm3.




Among people with gum disease, 28% were in the highest group, compared with 19% of those without the condition. After adjusting for other factors including age, sex, race, blood pressure, diabetes, and smoking, participants with gum disease had a 56% greater likelihood of being in the group with the most extensive white matter damage.

The researchers did not find any connection between gum disease and two other types of brain changes associated with small vessel disease: cerebral microbleeds and lacunar infarcts. This suggests that the observed link may be specific to white matter damage rather than all forms of small vessel injury.

Why Oral Care Could Matter for the Brain

"Gum disease is preventable and treatable," said Sen. "If future studies confirm this link, it could offer a new avenue for reducing cerebral small vessel disease by targeting oral inflammation. For now, it underscores how dental care may support long-term brain health."

One limitation of the study is that both dental evaluations and brain scans were performed only once, making it difficult to track how these conditions might change over time. Even so, the findings add to a growing body of research suggesting that maintaining oral health could play a larger role in protecting the brain than previously recognized.
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Omega-3 benefits may vanish quickly after you stop | ScienceDaily
A new study has found that the benefits of a fatty acid known as eicosapentaenoic acid vary widely from person to person. Researchers say the results highlight how individual metabolism plays a crucial role in protecting against cardiovascular disease.


						
Scientists in Finland explored how eicosapentaenoic acid (EPA), an omega-3 fatty acid found in fish oil, affects metabolism and blood lipid levels in healthy adults.

While EPA is already recognized for lowering cardiovascular risk in people with high cholesterol or heart disease, its effects in otherwise healthy individuals have not been well understood. Little was also known about how EPA becomes incorporated into lipoproteins, the particles that transport fat molecules through the bloodstream.

High-Dose Supplement Study Reveals Wide Variation

In this research, 38 volunteers were given unusually high doses of EPA supplements. Blood samples were collected before, during, and after supplementation to observe how the body processed the fatty acid. The results showed large differences among participants in how their bodies responded to EPA.

"The samples taken during supplementation clearly show the effect of EPA on all participants. Having said that, all samples were different among the group. In other words, each individual has a unique lipoprotein lipidome in their circulation, a 'lipid fingerprint', if you will, that persisted despite EPA supplementation," explains Professor Katariina Oorni, one of the lead authors from the Faculty of Biological and Environmental Sciences, University of Helsinki, and the Wihuri Research Institute.

The researchers confirmed that EPA is absorbed efficiently, causing a sharp rise in its concentration in the blood. However, the levels declined quickly once supplementation stopped. The strongest changes were observed in participants who started with lower baseline EPA levels.




In addition, EPA improved blood lipid profiles and reduced the tendency of lipoproteins to attach to the walls of arteries -- an important factor in preventing atherosclerosis.

Short-Term Effects and Future Research

Because the study lasted only a short time, it did not measure long-term outcomes. Still, the findings reveal that EPA can alter blood lipid composition and influence early risk mechanisms for atherosclerosis even in healthy people.

"The findings highlight the importance of metabolism in the prevention of cardiovascular diseases. EPA's effects varied more between individuals than we expected. We also demonstrated that these effects dissipate quickly, which is good to know in case EPA were to have adverse effects," notes Doctoral Researcher Lauri Aikas.

Next, the team plans to study how EPA supplementation affects inflammatory cells and the production of lipid mediators that help control inflammation.

"It's interesting to see how, for instance, dietary changes affect lipoprotein quality, or the individual lipid fingerprint," Oorni adds.
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Your IQ may determine how well you hear in a crowd | ScienceDaily
Picture yourself chatting with a friend in a crowded cafe. The clatter of dishes and hum of voices make it tough to follow the conversation. It might seem like a sign that you need a hearing aid, but new research suggests the issue may be linked to how your brain processes sound rather than your ears.


						
Cognitive Ability and Hearing in Noisy Environments

Researchers studying three groups of people -- individuals with autism, those with fetal alcohol syndrome, and a "neurotypical" control group -- found that cognitive ability strongly influenced how well participants understood speech in noisy conditions. All participants had normal hearing, yet their performance varied based on their intellectual abilities.

"The relationship between cognitive ability and speech-perception performance transcended diagnostic categories. That finding was consistent across all three groups," said the study's lead investigator, Bonnie Lau. She is a research assistant professor in otolaryngology-head and neck surgery at the University of Washington School of Medicine and directs lab studies of auditory brain development.

The findings were published in PLOS One.

Intelligence as a Factor in Real-World Listening

Lau noted that the study's small sample -- fewer than 50 participants -- means the results should be replicated with larger groups. Even so, she said the findings indicate that intellectual ability is one of several factors affecting how effectively people listen in complex sound environments, such as busy classrooms or social gatherings.




To test their hypothesis, researchers recruited people with autism and fetal alcohol syndrome, both groups known to experience challenges with listening in noisy settings despite normal hearing. Including these neurodivergent participants also provided a wider range of IQ scores, with some scoring above average, allowing for a more comprehensive comparison than studying neurotypical individuals alone.

The study included 12 participants with autism, 10 with fetal alcohol syndrome, and 27 neurotypical individuals matched by age and biological sex. Ages ranged from 13 to 47 years.

Each participant first completed an audiology screening to confirm normal hearing, then took part in a computer-based listening task.

The "Multitalker" Challenge

During the task, participants listened to a main speaker's voice while two other voices spoke simultaneously in the background. The goal was to focus on the main speaker, who was always male, while ignoring the distractions. Each voice delivered a short command that included a call sign, color, and number, such as "Ready, Eagle, go to green five now."

Participants then selected the colored and numbered box that matched the main speaker's statement as the background voices gradually grew louder.




Afterward, they completed standardized intelligence tests measuring verbal and nonverbal ability as well as perceptual reasoning. The researchers compared those results with performance on the multitalker listening test.

The results showed a clear connection between intelligence and listening skill.

"We found a highly significant relationship between directly assessed intellectual ability and multitalker speech perception," the researchers reported. "Intellectual ability was significantly correlated with speech perception thresholds in all three groups."

A lot of brain processing contributes to successful listening in complex environments, Lau said.

Hearing Loss vs. Cognitive Processing

"You have to segregate the streams of speech. You have to figure out and selectively attend to the person that you're interested in, and part of that is suppressing the competing noise characteristics. Then you have to comprehend from a linguistic standpoint, coding each phoneme, discerning syllables and words. There are semantic and social skills, too -- we're smiling, we're nodding. All these factors increase the cognitive load of communicating when it is noisy."

The study directly addresses a common misconception, Lau added, that any person who has trouble listening is suffering from peripheral hearing loss.

"You don't have to have a hearing loss to have a hard time listening in a restaurant or any other challenging real-world situation," she said.

The researchers suggested that people who are neurodivergent or have lower cognitive ability may benefit from evaluating and modifying their listening environments. In classrooms, for instance, simple adjustments such as placing a student closer to the front or providing hearing-assistive tools could make communication easier.

Lau conducts her work at the UW Virginia Merrill Bloedel Hearing Research Center. Her coauthors represent the UW Autism Center, the Institute for Learning and Brain Sciences, and the departments of bioengineering, epidemiology, pediatrics, radiology, and speech and hearing sciences at the University of Washington, along with the Department of Otolaryngology-Head and Neck Surgery at the University of Michigan, Ann Arbor.
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Online brain training reverses 10 years of aging in memory and learning | ScienceDaily
A clinical trial led by McGill University has become the first in humans to demonstrate that online brain training can strengthen the brain networks responsible for learning and memory.


						
After 10 weeks of using the game-like app BrainHQ, older adults showed significant improvements in cholinergic function, a key brain chemical system that tends to decline with age and affects attention, memory, and decision-making.

"The training restored cholinergic health to levels typically seen in someone 10 years younger," said senior author Dr. Etienne de Villers-Sidani, an Associate Professor in McGill's Department of Neurology and Neurosurgery and neurologist at The Neuro (Montreal Neurological Institute-Hospital).

"This is the first time any intervention, drug or non-drug, has been shown to do that in humans," he said.

Because Alzheimer's disease is linked to sharp declines in cholinergic health, the results help explain previous findings that such exercises can lower dementia risk and enhance cognitive performance. The researchers suggest this type of brain training could serve as a safer alternative to medication or work effectively alongside it.

Evidence-based brain game

BrainHQ features speed-based cognitive games that adapt to become more demanding as users improve, an approach supported by hundreds of scientific studies.




"A lot of people assume crossword puzzles or reading are enough to keep the brain sharp. But not all activities truly promote neuroplasticity," said de Villers-Sidani.

Since BrainHQ is already commercially available, clinicians can discuss it with patients who want to take an active role in maintaining or improving brain health, he added.

Cutting-edge brain imaging at The Neuro

To observe brain changes, researchers used a specialized PET scan and tracer that makes cholinergic reserves visible, allowing them to measure activity before and after the training period.

"We used a rare technology," said de Villers-Sidani. "The Neuro is one of the few centres worldwide that can produce the tracer and run the scan."

The study included 92 healthy adults aged 65 and older. Participants were randomly assigned to either the BrainHQ program or an active control group that played recreational computer games. Both groups trained on tablets for 30 minutes a day over 10 weeks, but only the BrainHQ users showed measurable increases in cholinergic activity.




Researchers are now preparing a follow-up study to evaluate the program's effects in individuals with early-stage dementia.

About the Study

"Effects of Computerized Cognitive Training on Vesicular Acetylcholine Transporter Levels using Fluoroethoxybenzovesamicol Positron Emission Tomography in Healthy Older Adults: Results from the INHANCE Randomized Clinical Trial" by Mouna Attarha and Etienne de Villers-Sidaniet al. is published in JMIR Serious Games.

The study was conducted independently by McGill researchers in collaboration with Posit Science, which provided access to BrainHQ. All data collection and analyses were led by McGill.

This research was supported by the National Institute on Aging of the National Institutes of Health. This content is solely the responsibility of the authors and does not necessarily represent the official views of the National Institutes of Health.
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Scientists find hidden antibiotic 100x stronger against deadly superbugs | ScienceDaily
Chemists from the University of Warwick and Monash University have identified a promising new antibiotic that can combat drug-resistant bacterial infections, including MRSA and VRE.


						
Antimicrobial resistance (AMR) is considered one of the most serious threats to global health. The World Health Organization (WHO) recently warned that there are "too few antibacterials in the pipeline" and that most easily discoverable antibiotics have already been found. Because developing new antibiotics is costly and offers limited financial reward, few pharmaceutical companies are investing in this critical area.

Discovery of a Hidden Antibiotic Intermediate

In a recent paper in the Journal of the American Chemical Society, researchers from the Monash Warwick Alliance Combatting Emerging Superbug Threats Initiative reported the discovery of a potent new antibiotic called pre-methylenomycin C lactone. The compound had been "hiding in plain sight" as an intermediate chemical in the natural process that produces the known antibiotic methylenomycin A.

Professor Greg Challis, co-lead author from the Department of Chemistry at the University of Warwick and the Biomedicine Discovery Institute at Monash University, explained: "Methylenomycin A was originally discovered 50 years ago and while it has been synthesized several times, no-one appears to have tested the synthetic intermediates for antimicrobial activity! By deleting biosynthetic genes, we discovered two previously unknown biosynthetic intermediates, both of which are much more potent antibiotics than methylenomycin A itself."

A 100-Fold Boost in Antibacterial Strength

When tested, one of these intermediates -- pre-methylenomycin C lactone -- proved to be over 100 times more active against a range of Gram-positive bacteria than methylenomycin A. It was particularly effective against Staphylococcus aureus and Enterococcus faecium, the bacterial species responsible for Methicillin-resistant Staphylococcus aureus (MRSA) and Vancomycin-resistant Enterococcus (VRE).




Co-lead author Dr. Lona Alkhalaf, Assistant Professor at the University of Warwick, said: "Remarkably, the bacterium that makes methylenomycin A and pre-methylenomycin C lactone -- Streptomyces coelicolor -- is a model antibiotic-producing species that's been studied extensively since the 1950s. Finding a new antibiotic in such a familiar organism was a real surprise."

She added that it appears S. coelicolor may have originally evolved to produce a strong antibiotic (pre-methylenomycin C lactone), but over time shifted toward making methylenomycin A, a weaker version that could serve a different biological role.

Encouragingly, the research team found no evidence of bacterial resistance to pre-methylenomycin C lactone in Enterococcus under conditions that typically lead to resistance against vancomycin. Since vancomycin is often a "last-resort" treatment for these infections, this result is a particularly hopeful sign for addressing VRE, which the WHO lists as a high-priority pathogen.

A New Direction for Antibiotic Discovery

Professor Challis noted: "This discovery suggests a new paradigm for antibiotic discovery. By identifying and testing intermediates in the pathways to diverse natural compounds, we may find potent new antibiotics with more resilience to resistance that will aid us in the fight against AMR."

The next step in the development of the antibiotic will be pre-clinical testing. In a coordinated publication earlier this year in the Journal of Organic Chemistry, a team led by Monash collaborating with the Warwick team and funded by the Monash Warwick Alliance Combatting Emerging Superbug Threats initiative reported a scalable synthesis of pre-methylenomycin C lactone, paving the way for further research.

Professor David Lupton, School of Chemistry, Monash University who led the synthesis work says: "This synthetic route should enable the creation of diverse analogues that can be used to probe the structure[?]activity relationship and mechanism of action for pre-methylenomycin C lactone. The Centre to Impact AMR at Monash gives us a great platform to take this promising antimicrobial forward."

With its straightforward chemical structure, strong antibacterial power, apparent resistance-proof profile, and scalable production process, pre-methylenomycin C lactone stands out as a promising new candidate. It could ultimately help save many of the estimated 1.1 million lives lost each year to antimicrobial resistance.
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Why women live longer than men, explained by evolution | ScienceDaily
    	Mammals vs. birds: Of the 1,176 species analyzed, female mammals lived an average of 13 percent longer than males. In contrast, among birds, males lived about five percent longer than females.
    	Mating strategies matter: In species where competition for mates is intense -- as is true for most mammals -- males tend to die younger. In species that form monogamous pairs, such as many birds, males often outlive females.
    	Zoo comparisons: The gap between male and female lifespans is greater in wild populations than in zoo environments. This pattern indicates that both genetics and external conditions influence how long each sex lives.

Across nearly every country and historical era, women tend to live longer than men. While medical advances and improved living standards have reduced this gap in some places, new findings suggest the difference is deeply rooted in evolution and unlikely to vanish. Similar patterns appear across many animal species, hinting that the roots of longevity go far beyond modern life.

A team of scientists led by the Max Planck Institute for Evolutionary Anthropology in Leipzig, working with 15 collaborators around the world, carried out the largest and most detailed analysis ever of lifespan differences between male and female mammals and birds. Their results offer fresh insight into one of biology's most enduring questions: why do the sexes age at different rates?

Longevity: A question of chromosomes?

In most mammal species, females live longer -- for example, female baboons and gorillas often surpass males in age. But this pattern reverses in other groups. In many birds, reptiles, and insects, it is the males that have longer lifespans. One possible explanation, known as the heterogametic sex hypothesis, links these differences to sex chromosomes. Mammalian females possess two X chromosomes, while males have one X and one Y (making them the heterogametic sex). Having a pair of X chromosomes may shield females from harmful mutations and extend their lifespan. In birds, the system is reversed: females are the heterogametic sex.

Using data from more than 1,176 mammal and bird species in zoos around the world, researchers observed a striking contrast that supported this hypothesis. In most mammals (72 percent), females lived longer, by an average of twelve percent. In most bird species (68 percent), males were the longer-lived sex, averaging five percent longer lifespans. Yet the pattern was far from universal. "Some species showed the opposite of the expected pattern," explained lead author Johanna Stark. "For example, in many birds of prey, females are both larger and longer-lived than males. So sex chromosomes can only be part of the story."

How mating and parenting shape longevity

In addition to genetics, reproductive strategies also play a role. Through sexual selection, males in particular develop conspicuous characteristics such as colorful plumage, weapons, or large body size, which increase reproductive success but can shorten lifespan. The new study supports this assumption: In polygamous mammals with strong competition, males generally die earlier than females. Many birds, on the other hand, are monogamous, which means that competitive pressure is lower and males often live longer. Overall, the differences were smallest in monogamous species, while polygamy and pronounced size differences were associated with a more pronounced advantage for females.




Parental care also plays a role. The researchers found evidence that the sex that invests more in raising offspring -- in mammals, this is often the females -- tends to live longer. In long-lived species such as primates, this is likely to be a selective advantage: females survive until their offspring are independent or sexually mature.

Zoo life reduces -- but does not erase -- lifespan gaps

A long-held idea suggests that environmental pressures, such as predators, disease, and harsh weather, drive differences in male and female lifespan. To test this, the scientists turned to zoo populations, where such risks are minimal. Even in these safe conditions, lifespan gaps persisted. Comparing zoo and wild data showed that while the differences were smaller in captivity, they rarely disappeared altogether. This pattern mirrors the human experience: better healthcare and living conditions may shrink the gap between men and women, but do not erase it.

Taken together, the findings indicate that lifespan differences between males and females are deeply embedded in evolution. They are shaped by sexual selection, parental care, and genetic factors linked to sex determination. The environment influences how large these gaps become but cannot remove them entirely. These contrasts between the sexes are not simply a product of circumstance -- they are woven into our evolutionary past and are likely to persist far into the future.
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A revolutionary DNA search engine is speeding up genetic discovery | ScienceDaily
Rare genetic diseases can now be detected in patients, and tumor-specific mutations identified -- a milestone made possible by DNA sequencing, which transformed biomedical research decades ago. In recent years, the introduction of new sequencing technologies (next-generation sequencing) has driven a wave of breakthroughs. During 2020 and 2021, for instance, these methods enabled the rapid decoding and worldwide monitoring of the SARS-CoV-2 genome.


						
At the same time, an increasing number of researchers are making their sequencing results publicly accessible. This has led to an explosion of data, stored in major databases such as the American SRA (Sequence Read Archive) and the European ENA (European Nucleotide Archive). Together, these archives now hold about 100 petabytes of information -- roughly equivalent to the total amount of text found across the entire internet, with a single petabyte equaling one million gigabytes.

Until now, biomedical scientists needed enormous computing resources to search through these vast genetic repositories and compare them with their own data, making comprehensive searches nearly impossible. Researchers at ETH Zurich have now developed a way to overcome that limitation.

Full-text search instead of downloading entire data sets

The team created a tool called MetaGraph, which dramatically streamlines and accelerates the process. Instead of downloading entire datasets, MetaGraph enables direct searches within the raw DNA or RNA data -- much like using an internet search engine. Scientists simply enter a genetic sequence of interest into a search field and, within seconds or minutes depending on the query, can see where that sequence appears in global databases.

"It's a kind of Google for DNA," explains Professor Gunnar Ratsch, a data scientist in ETH Zurich's Department of Computer Science. Previously, researchers could only search for descriptive metadata and then had to download the full datasets to access raw sequences. That approach was slow, incomplete, and expensive.

According to the study authors, MetaGraph is also remarkably cost-efficient. Representing all publicly available biological sequences would require only a few computer hard drives, and large queries would cost no more than about 0.74 dollars per megabase.




Because the new DNA search engine is both fast and accurate, it could significantly accelerate research -- particularly in identifying emerging pathogens or analyzing genetic factors linked to antibiotic resistance. The system may even help locate beneficial viruses that destroy harmful bacteria (bacteriophages) hidden within these massive databases.

Compression by a factor of 300

In their study published on October 8 in Nature, the ETH team demonstrated how MetaGraph works. The tool organizes and compresses genetic data using advanced mathematical graphs that structure information more efficiently, similar to how spreadsheet software arranges values. "Mathematically speaking, it is a huge matrix with millions of columns and trillions of rows," Ratsch explains.

Creating indexes to make large datasets searchable is a familiar concept in computer science, but the ETH approach stands out for how it connects raw data with metadata while achieving an extraordinary compression rate of about 300 times. This reduction works much like summarizing a book -- it removes redundancies while preserving the essential narrative and relationships, retaining all relevant information in a much smaller form.

"We are pushing the limits of what is possible in order to keep the data sets as compact as possible without losing necessary information," says Dr. Andre Kahles, who, like Ratsch, is a member of the Biomedical Informatics Group at ETH Zurich. By contrast with other DNA search masks currently being researched, the ETH researchers' approach is scalable. This means that the larger the amount of data queried, the less additional computing power the tool requires.

Half of the data is already available now

First introduced in 2020, MetaGraph has been steadily refined. The tool is now publicly accessible for searches (https://metagraph.ethz.ch/search) and already indexes millions of DNA, RNA, and protein sequences from viruses, bacteria, fungi, plants, animals, and humans. Currently, nearly half of all available global sequence datasets are included, with the remainder expected to follow by the end of the year. Since MetaGraph is open source, it could also attract interest from pharmaceutical companies managing large volumes of internal research data.

Kahles even believes it is possible that the DNA search engine will one day be used by private individuals: "In the early days, even Google didn't know exactly what a search engine was good for. If the rapid development in DNA sequencing continues, it may become commonplace to identify your balcony plants more precisely."
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Surprising study finds processed fats may not harm heart health | ScienceDaily
Two types of processed hard fats commonly found in foods like baked goods, margarines, and spreads appear to have little impact on heart health when eaten in realistic amounts.


						
Researchers from King's College London and Maastricht University conducted the investigation, which was published in the American Journal of Clinical Nutrition. The study focused on interesterified (IE) fats that are high in either palmitic acid (sourced from palm oil) or stearic acid (derived from other plant fats).

These fats are frequently used in place of trans fats and animal fats, both of which are known to raise the risk of heart disease.

Testing the Health Effects of Processed Fats

In the experiment, forty-seven healthy adults participated in a double-blind randomized crossover trial. This design ensured that neither participants nor researchers knew which type of fat was being consumed during each phase.

Each participant followed two separate six-week diets that included muffins and spreads made with either palmitic acid-rich fats or stearic acid-rich fats. These fats provided about 10% of the participants' total daily energy intake.

The researchers then evaluated a range of cardiometabolic health indicators, including cholesterol, triglycerides, insulin sensitivity, liver fat levels, inflammation, and blood vessel function.




Results showed no meaningful differences between the two types of fats in blood cholesterol or triglyceride levels, including the ratio of total to HDL cholesterol, a key measure of cardiovascular risk.

The study also found no signs of harm related to inflammation, insulin resistance, liver fat accumulation, or vascular health.

"Not All Food Processing Is Bad for Us"

Professor Sarah Berry, senior author and Professor of Nutritional Sciences at King's College London, explained: "With the current demonization of everything processed, this research highlights that not all food processing is bad for us! The process of interesterification allows the generation of hard fats in place of harmful trans fats, whilst also enabling manufacturers to reduce the saturated fat content of spreads and foods. Given the widespread use of the process of interesterification of fats and the fearmongering around food processing, this research is timely."

The results indicate that both palmitic acid and stearic acid-rich interesterified fats, when consumed in normal dietary amounts, do not appear to raise short-term risk factors linked to heart disease.

Professor Wendy Hall, lead author and Professor of Nutritional Sciences at King's College London, said: "Our findings provide reassuring evidence that industrially processed fats currently used in everyday foods, whether rich in palmitic or stearic acid, are unlikely to have harmful effects on cardiovascular health when consumed in amounts that people could achieve in their everyday diets. This is important given the widespread use of these fats in processed foods such as margarines, pastries, and confectionery."

More Research Needed for Long-Term Effects

Although the six-week study was long enough to detect important changes in cholesterol and related markers, the researchers note that longer studies are needed to explore potential long-term effects.

This research was conducted jointly by King's College London and Maastricht University and was supported by the Malaysian Palm Oil Board.
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Bananas could be ruining your smoothie's health benefits | ScienceDaily
Smoothies are a quick and delicious way to load up on fruits and vegetables, but some ingredient combinations may not be as healthy as they seem. Scientists from the University of California, Davis, discovered that the types of fruits blended together can change how much nutrition your body actually absorbs.


						
Their research, published in the Royal Society of Chemistry's journal Food and Function, examined how polyphenol oxidase (PPO) -- an enzyme found naturally in many fruits and vegetables -- affects the body's ability to take in flavanols. These bioactive compounds are linked to improved heart and brain health and are abundant in foods like apples, pears, blueberries, blackberries, grapes, and cocoa (all popular smoothie ingredients).

Lead author Javier Ottaviani, director of the Core Laboratory of Mars Edge, part of Mars, Inc., and adjunct researcher at UC Davis, explained: "We sought to understand, on a very practical level, how a common food and food preparation like a banana-based smoothie could affect the availability of flavanols to be absorbed after intake."

Anyone who has sliced an apple or peeled a banana has seen the fruit quickly turn brown. That browning occurs when PPO reacts with oxygen after the fruit is cut or bruised. The UC Davis team wanted to know if that same enzyme activity affects how much of these beneficial flavanols the body absorbs when fruits are blended together in smoothies.

Bananas vs. Berries: The Smoothie Showdown

To test this, participants consumed two different smoothies -- one made with banana, which has high PPO activity, and another made with mixed berries, which have low PPO activity. They also took a flavanol capsule for comparison. Afterward, researchers measured flavanol levels in blood and urine samples.

The results were striking. People who drank the banana smoothie had 84% lower flavanol levels compared to those who took the control capsule.




"We were really surprised to see how quickly adding a single banana decreased the level of flavanols in the smoothie and the levels of flavanol absorbed in the body," Ottaviani said. "This highlights how food preparation and combinations can affect the absorption of dietary compounds in foods."
What Are Flavanols?
Flavanols are natural compounds found in foods like cocoa, berries, apples, and grapes. They're part of a larger group of plant nutrients called polyphenols and are known for supporting heart and brain health. Research suggests that flavanols can help improve blood flow, support memory, and reduce inflammation when consumed regularly.

Choosing the Right Fruit Pairings

In 2022, the Academy of Nutrition and Dietetics recommended consuming 400 to 600 milligrams of flavanols each day for cardiometabolic health. Ottaviani noted that for people aiming to reach that target, it helps to pair flavanol-rich fruits such as berries with ingredients that have low PPO activity, like pineapple, oranges, mango, or yogurt.

Bananas are still a nutritious fruit, but Ottaviani advised that if you enjoy banana smoothies, it may be best not to mix them with flavanol-heavy foods like berries, grapes, or cocoa. The same principle applies to other foods with high PPO activity, including beet greens.

Ottaviani added that these findings could open the door to more studies on how food preparation affects nutrient absorption. For instance, tea is a major dietary source of flavanols, and the way it is brewed could alter how many of those compounds become available for the body to absorb.

"This is certainly an area that deserves more attention in the field of polyphenols and bioactive compounds in general," said Ottaviani.

Jodi Ensunsa, Reedmond Fong, Jennifer Kimball and Alan Crozier, all affiliated with the UC Davis Department of Nutrition and researchers affiliated with the UC Davis Department of Internal Medicine, University of Reading, King Saud University and Mars, Inc. contributed to the research.

The study was funded by a research grant from Mars, Inc., which collaborates with researchers to study potential benefits of cocoa flavanols for human health.
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Scientists discover COVID mRNA vaccines boost cancer survival | ScienceDaily
Patients with advanced lung or skin cancer who received a COVID-19 mRNA vaccine within 100 days of beginning immunotherapy treatment lived considerably longer than those who were not vaccinated, according to new research.


						
Scientists from the University of Florida and the University of Texas MD Anderson Cancer Center made the discovery while studying the potential of mRNA-based therapies to activate the immune system against cancer. Their results build on more than a decade of work exploring how messenger RNA could be used to "wake up" the body's natural defenses. The findings also move the field closer to the idea of a universal cancer vaccine that could enhance the effects of existing immunotherapy drugs.

An analysis of more than 1,000 patient records at MD Anderson provided the data behind the observation. Although the results are preliminary, researchers are now designing a randomized clinical trial to confirm them.

"Extraordinary Implications" for Cancer Care

"The implications are extraordinary -- this could revolutionize the entire field of oncologic care," said co-senior author Elias Sayour, M.D., Ph.D., a UF Health pediatric oncologist and the Stop Children's Cancer/Bonnie R. Freeman Professor for Pediatric Oncology Research. "We could design an even better nonspecific vaccine to mobilize and reset the immune response, in a way that could essentially be a universal, off-the-shelf cancer vaccine for all cancer patients."

Jeff Coller, Ph.D., an mRNA expert and professor at Johns Hopkins University, noted that this discovery highlights another way Operation Warp Speed (the federal initiative that accelerated COVID-19 vaccine development) continues to benefit Americans in "unique and unexpected ways."

"The results from this study demonstrate how powerful mRNA medicines truly are and that they are revolutionizing our treatment of cancer," Coller said.




Building on Years of mRNA Innovation

Published on October 22 in Nature, the research extends Sayour's eight years of work combining lipid nanoparticles with mRNA technology. Messenger RNA, or mRNA, is present in all cells and delivers the instructions for making proteins.

Earlier in July, Sayour's lab reported a surprising finding: to trigger a strong immune attack on tumors, it was not necessary to target a specific protein within the cancer. Simply stimulating the immune system, similar to how it responds to a virus, could be enough to generate an antitumor effect.

In lab experiments, Sayour's team combined their experimental "nonspecific" mRNA vaccine with a class of anticancer drugs known as immune checkpoint inhibitors. Together, the combination produced a powerful immune response in mice. The experimental vaccine itself was not directed at the COVID spike protein or any other specific molecule -- it used the same underlying technology as COVID vaccines but worked more broadly.

Connecting COVID Vaccines and Cancer Treatment

That discovery, years in the making, sparked a question from former lab member and first author Adam Grippin, M.D., Ph.D., who trained at UF's Preston A. Wells Center for Brain Tumor Therapy and now works at MD Anderson.




Would the COVID-19 mRNA vaccine work like the nonspecific vaccine?

To find out, the research team analyzed existing data from patients with Stage 3 and 4 non-small cell lung cancer and metastatic melanoma treated at MD Anderson from 2019 to 2023.

What they found was that receiving a COVID mRNA vaccine within 100 days of starting immunotherapy drugs was associated with living longer by a significant amount.

The most dramatic difference, Sayour said, was in patients not expected to have a strong immune response, based on their tumors' molecular makeup and other factors.

As with any observational study, the findings require confirmation from a prospective and randomized clinical trial.

Nonetheless, the discovery is pivotal.

"Although not yet proven to be causal, this is the type of treatment benefit that we strive for and hope to see with therapeutic interventions -- but rarely do," said Duane Mitchell, M.D., Ph.D., Grippin's doctoral mentor and director of the UF Clinical and Translational Science Institute. "I think the urgency and importance of doing the confirmatory work can't be overstated."

How the COVID Vaccine May Enhance Immunotherapy

In lung and skin cancers, doctors commonly engage the immune system with drugs designed to "release the brakes" and recognize and attack cancer cells more effectively. In advanced disease stages, however, most patients don't respond well and often have exhausted other treatment options like radiation, surgery and chemotherapy.

The new study involved records of 180 advanced lung cancer patients who received a COVID vaccine within a 100-day period before or after starting immunotherapy drugs and 704 treated with the same drugs who did not receive the vaccine. Getting the vaccine was associated with a near doubling of median survival, from 20.6 months to 37.3 months.

Of the metastatic melanoma patients, 43 received a vaccine within 100 days of initiating immunotherapy, while 167 patients did not receive a vaccine. With the vaccine, median survival increased from 26.7 months to a range of 30 to 40 months; at the time the data were collected, some patients were still alive, meaning the vaccine effect could be even stronger.

Receiving non-mRNA pneumonia or flu vaccines resulted in no changes in longevity.

Lab Tests Support Human Data

To reinforce their observations, UF scientists conducted experiments in mice combining immunotherapy drugs with an mRNA vaccine specifically targeting the COVID spike protein. The results showed that this pairing could transform tumors that had previously resisted treatment into ones that responded, effectively stopping tumor growth.

"One of the mechanisms for how this works is when you give an mRNA vaccine, that acts as a flare that starts moving all of these immune cells from bad areas like the tumor to good areas like the lymph nodes," Sayour said.

The next step is to launch a large clinical trial through the UF-led OneFlorida+ Clinical Research Network, a consortium of hospitals, health centers and clinics in Florida, Alabama, Georgia, Arkansas, California and Minnesota.

"One of our key motivations at OneFlorida is to move discoveries from academic settings out into the real world and the places where patients get care," said Betsy Shenkman, Ph.D., who leads the consortium.

If confirmed, the new findings unlock numerous possibilities, and the researchers said an even better nonspecific universal vaccine could be designed. For patients with advanced cancers, the increased survival from such a universal vaccine could provide a priceless benefit: more time.

"If this can double what we're achieving currently, or even incrementally -- 5%, 10% -- that means a lot to those patients, especially if this can be leveraged across different cancers for different patients," said Sayour, an investigator with UF's McKnight Brain Institute.

The study was funded by the National Cancer Institute and multiple foundations.

Sayour, Grippin and Mitchell hold patents related to UF-developed mRNA vaccines that are licensed by iOncologi Inc., a biotech company born as a "spinout" from UF in which Mitchell holds interest.
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This easy daily habit cuts heart risk by two thirds | ScienceDaily
People who walk for 10-15 minutes at a time can reduce their risk of cardiovascular disease by up to two thirds compared to those who take only brief walks lasting less than five minutes. Even when covering the same total number of steps, longer, uninterrupted walks appear to provide greater benefits for the heart than short, scattered strolls throughout the day.


						
Study Finds Continuous Walking Improves Cardiovascular Health

An international team of researchers from the University of Sydney and the Universidad Europea in Spain discovered that sustained walking sessions offer stronger protection for heart health than fragmented activity. Their work, published in the Annals of Internal Medicine, explored how walking patterns affect the health of people who are generally inactive.

Among individuals averaging fewer than 8000 steps per day, those who concentrated their walking into one or two sessions lasting at least 10-15 minutes had a significantly lower risk of death and cardiovascular events (including heart attacks and strokes) than those whose steps came from many short bouts lasting under five minutes.

One or Two Steady Walks Can Make a Big Difference

Co-lead author Dr. Matthew Ahmadi, Deputy Director of the Mackenzie Wearables Research Hub and member of the Charles Perkins Centre at the University of Sydney, explained: "For the most inactive people, switching from brief walks here and there to longer continuous walks may come with some health benefits.

"There is a perception that health professionals have recommended walking 10,000 steps a day is the goal, but this isn't necessary. Simply adding one or two longer walks per day, each lasting at least 10-15 minutes at a comfortable but steady pace, may have significant benefits -- especially for people who don't walk much."

Tracking Step Patterns Over Time




The study involved 33,560 adults between the ages of 40 and 79 who typically walked fewer than 8000 steps a day and had no history of cardiovascular disease or cancer. Participants wore research-grade wristbands for one week to record both their step counts and how their steps were distributed throughout the day.

Researchers followed their health outcomes for about eight years and found striking differences in cardiovascular risk between those who walked in short versus longer bouts:
    	People who walked continuously for 10-15 minutes daily had only a 4 percent chance of experiencing a cardiovascular event such as a heart attack or stroke, compared to a 13 percent risk among those who walked continuously for just 5 minutes a day.
    	The benefits were greatest for the least active individuals, particularly those taking 5000 steps or fewer. Within this group, the risk of developing cardiovascular disease fell from 15 percent among short walkers to 7 percent among those who walked up to 15 minutes at a time.
    	Among the most sedentary participants (5000 steps a day or less), the risk of death dropped from 5 percent for those walking in 5-minute bouts to under 1 percent for those with longer walks.

Why Step Patterns Matter

Senior author Professor Emmanuel Stamatakis, Director of the Mackenzie Wearables Research Hub and physical activity theme leader at the Charles Perkins Centre, noted: "We tend to place all the emphasis on the number of steps or the total amount of walking but neglect the crucial role of patterns, for example 'how' walking is done.

"This study shows that even people who are very physically inactive can maximize their heart health benefit by tweaking their walking patterns to walk for longer at a time, ideally for at least 10-15 minutes, when possible."

Simple Changes, Big Results

Co-lead author Dr. Borja del Pozo from the Universidad Europea added: "Our research shows that simple changes can make all the difference to your health. If you walk a little, set aside some time to walk more often and in longer sessions. Such small changes can have a big impact."
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Scientists turn "junk DNA" into a powerful weapon against cancer | ScienceDaily
Researchers at King's College London have discovered a promising new approach to treating certain blood cancers by using existing drugs in an unexpected way. Their work shows that a long-overlooked part of human DNA, once dismissed as "junk," can actually be used as a therapeutic target.


						
Damaged Genes and Uncontrolled Cell Growth

The study, published in Blood, focused on two blood cancers: myelodysplastic syndrome (MDS) and chronic lymphocytic leukemia (CLL). These diseases often involve mutations in two key genes, ASXL1 and EZH2. Normally, these genes help regulate which other genes are active or inactive, maintaining proper cell function. When ASXL1 and EZH2 are damaged, this control breaks down, leading to unchecked cell production and cancer development.

Traditional cancer therapies work by blocking harmful proteins that faulty genes produce. However, when a mutation stops a gene from making any protein at all, there is nothing for the drugs to target. This leaves patients with limited treatment options and a poorer prognosis.

The Surprising Role of "Junk DNA"

Nearly half of our DNA consists of repetitive sequences known as transposable elements (TEs). These mobile pieces of DNA were once considered useless. The King's researchers found that when ASXL1 and EZH2 are mutated, TEs become abnormally active. This heightened activity puts the cancer cells under stress and causes DNA damage -- creating a weakness that can be exploited with the right drugs.

Drugs called PARP inhibitors, already used to treat other types of cancer, are designed to prevent cells from repairing damaged DNA. In this study, the researchers discovered that these drugs work in a different way when TEs are active. As TEs move within the genome, they create DNA breaks. Normally, PARP proteins help repair this damage. When PARP inhibitors block that repair process, the DNA damage accumulates until the cancer cells die.




To verify that this effect truly depended on TE activity, the researchers used reverse transcriptase inhibitors, which stop TEs from copying themselves. When these inhibitors were added, the PARP drugs lost their cancer-killing effect. This proved that the treatment worked through a unique TE-based mechanism rather than the usual BRCA-related pathway seen in other cancers.

Turning "Junk DNA" Into a Powerful Ally

"This discovery offers new hope for patients with hard-to-treat cancers, by using existing drugs in a completely new way, turning what was once thought to be useless DNA into a powerful target for treatment," said Professor Chi Wai Eric So of King's College London.

Although the study centered on blood cancers such as MDS and CLL, the researchers believe the same principle could apply to other cancers with similar gene mutations. If confirmed, this strategy could extend the use of PARP inhibitors to a wider range of cancers, opening new paths for treatment and giving patients more options for therapy.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/10/251027023819.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Scientists discover a surprising way to quiet the anxious mind | ScienceDaily
Roughly one in twenty adults in the United States lives with generalized anxiety disorder (GAD). For those with severe symptoms, daily life can become overwhelming. Many avoid leaving home, struggle to maintain employment, and find it difficult to build meaningful social connections. Unfortunately, traditional medications often provide little relief.


						
At the University of California, San Francisco (UCSF), neuroscientist Jennifer Mitchell, PhD, is leading research into innovative treatments for conditions such as anxiety, depression, PTSD, impulsivity, stress, and addiction. She believes a new approach could help where standard therapies fall short -- and early results are encouraging.

This potential breakthrough treatment? A carefully developed pharmaceutical form of LSD.

What is generalized anxiety disorder?

Generalized anxiety disorder is a persistent and excessive form of anxiety that feels out of proportion to actual events or situations. It interferes with daily functioning, affecting relationships, work, and overall quality of life.

People living with GAD may struggle to focus, make decisions, or remember information, making it difficult to manage responsibilities at work or home. The condition can also lead to fatigue, irritability, and secondary depression. Many individuals hesitate to leave their homes for fear of feeling trapped, embarrassed, or helpless in social or public settings.

How is it different from day-to-day anxiety?

A hallmark of generalized anxiety disorder is that it manifests as physical symptoms. Persistent worry activates the body's fight-or-flight response, triggering stress hormones that cause physical effects. Patients may have muscle tension and rapid breathing, and report symptoms like headaches and insomnia, ringing in the ears, and cardiovascular, respiratory, and gastrointestinal issues.




How is generalized anxiety disorder treated?

It's usually treated with medications like Zoloft and Paxil that boost and stabilize the neurotransmitter serotonin, leading to reduced anxiety and enhanced emotional well-being. These medications have been found to reduce symptoms by an average of 1.25 points on the 56-point anxiety scale -- insufficient to make significant difference for at least some patients.

Why LSD?

LSD as well as other psychedelics, have tremendous potential to shift mood and emotions when used in a controlled, therapeutic setting. We have seen this in a previous trial of Ecstasy to treat PTSD.

The pharmaceutical formulation of LSD is MM120. Its primary mechanism is to promote neuroplasticity in the brain, potentially altering negative thought patterns. It also increases communication between brain regions that may address the rigid thinking that underlies GAD.

How effective is MM120?

In an earlier phase of the study, published in JAMA, the effects of a single dose of MM120 were evaluated over a 12-week period in approximately 200 participants with moderate-to-severe generalized anxiety disorder. The drug significantly alleviated symptoms, reducing them by five to six points on the anxiety scale in addition to the effects of placebo. That's quite significant and enough to reclassify moderate generalized anxiety disorder as mild in some cases.




Were there side effects?

Participants were carefully monitored by medical staff during the period after the drug was administered. Side effects were generally mild or moderate and included hallucinations, visual distortions, nausea, and headache. It's important to note, these were more prevalent using the highest dosage -- which we will not be using since it was found to be no more effective. Nausea is a common side effect with psychedelics, but this was reduced by restricting participants to a light breakfast and treating them proactively with an anti-nausea medication.

What challenges do you face recruiting participants for the study?

We are looking for people with moderate-to-severe general anxiety disorder, so typically those with disabling symptoms who are reluctant to leave their home. Ironically, people who would best qualify are least likely to show up. Participants are screened by very skilled clinicians who probe and observe body language and carefully build a rapport. We hope this builds trust and enables participants to be vulnerable and reflective.
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Cavities and gum disease could nearly double stroke risk | ScienceDaily
    	People with both gum disease and cavities faced an 86% greater chance of having a stroke compared to those with healthy mouths.
    	Poor oral health was also tied to a 36% higher likelihood of heart attacks and other cardiovascular problems.
    	Individuals who visited the dentist regularly were 81% less likely to have both gum disease and cavities.
    	Researchers say better oral care could be a simple yet often overlooked way to help reduce stroke risk.

Oral Health Problems Tied to Higher Stroke Risk

People who have both cavities and gum disease may be more likely to experience an ischemic stroke, according to research published on October 22, 2025, in Neurology Open Access, the official journal of the American Academy of Neurology. The researchers emphasized that the study shows a link rather than direct cause and effect.

Ischemic strokes occur when a blood clot or blockage restricts oxygen and nutrient flow to the brain. They are the most common form of stroke.

Cavities form when bacteria erode tooth enamel, often due to sugary or starchy foods, inadequate brushing, or genetic factors. Gum disease, also known as periodontal disease, is a chronic inflammation or infection of the gums and the bone that supports the teeth. Left untreated, it can lead to tooth loss.

"We found that people with both cavities and gum disease had almost twice the risk of stroke when compared to people with good oral health, even after controlling for cardiovascular risk factors," said study author Souvik Sen, MD, MS, MPH, of the University of South Carolina in Columbia. "These findings suggest that improving oral health may be an important part of stroke prevention efforts."

Long-Term Study Tracks Thousands Over Two Decades

The study followed 5,986 adults with an average age of 63, none of whom had experienced a stroke at the start. Each participant underwent dental exams to determine whether they had gum disease, cavities, or both. Based on these findings, they were grouped into three categories: healthy mouth, gum disease only, and gum disease with cavities.




Participants were monitored for 20 years through phone interviews and medical record reviews to identify who later suffered a stroke.

Among 1,640 participants with healthy mouths, 4% had a stroke. In comparison, 7% of those with gum disease alone and 10% of those with both gum disease and cavities experienced a stroke.

Stroke and Heart Disease Risk Rise With Poor Oral Health

After accounting for variables such as age, body mass index, and smoking, the researchers found that people with both gum disease and cavities had an 86% greater risk of stroke than those with healthy mouths. Those with gum disease alone had a 44% higher risk.

Looking beyond strokes, the researchers also discovered that people with both gum disease and cavities faced a 36% higher risk of major cardiovascular events, including heart attacks, fatal heart disease, or stroke.

Routine dental visits appeared to make a major difference. Participants who went to the dentist regularly were 81% less likely to have both gum disease and cavities and had 29% lower odds of having gum disease alone.




"This study reinforces the idea that taking care of your teeth and gums isn't just about your smile; it could help protect your brain," said Sen. "People with signs of gum disease or cavities should seek treatment not just to preserve their teeth, but potentially to reduce stroke risk."

Limitations and Future Research

One limitation of the study is that researchers assessed participants' oral health only once, at the beginning of the study. This means changes in dental health over time were not measured. The authors also noted that other, unaccounted-for health or lifestyle factors may have influenced the results.

Still, the findings add to growing evidence that oral health and brain health are more closely connected than once thought.
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Scientists say gluten isn't the problem after all | ScienceDaily
A major scientific review has found that what many people call "gluten sensitivity" may actually be linked to the way the gut and brain communicate, not to gluten itself. The condition affects around 10 percent of people worldwide, and the new findings could reshape how it is understood, diagnosed, and treated.


						
Published on October 22 in The Lancet, the comprehensive review analyzed existing studies on non-celiac gluten sensitivity (NCGS). Researchers aimed to clarify why people experience symptoms after eating foods that contain gluten even though they do not have celiac disease. Symptoms such as bloating, abdominal pain, and fatigue are common among those who report gluten sensitivity.

Most Symptoms Aren't Caused by Gluten

Associate Professor Jessica Biesiekierski from the University of Melbourne, who led the study, explained that the results challenge long-held assumptions about the condition.

"Contrary to popular belief, most people with NCGS aren't reacting to gluten," she said. "Our findings show that symptoms are more often triggered by fermentable carbohydrates, commonly known as FODMAPs, by other wheat components or by people's expectations and prior experiences with food."

When researchers compared reactions in carefully controlled studies, they found that only a small number of people showed genuine gluten responses. Overall, reactions were no different from those caused by a placebo.

A New Definition for Gluten Sensitivity

According to Biesiekierski, recent evidence shows that people with irritable bowel syndrome (IBS) who think they are gluten-sensitive often react in similar ways to gluten, wheat, and placebo. "This suggests that how people anticipate and interpret gut sensations can strongly influence their symptoms," she said.




Taken together, the findings indicate that NCGS is part of a broader gut-brain interaction spectrum, more closely related to conditions like IBS than to a gluten disorder.

Implications for Public Health and Treatment

The research team, which included scientists from Australia, The Netherlands, Italy, and the United Kingdom, said the results have important consequences for how gut-related symptoms are managed. They may influence not only medical diagnosis and dietary advice but also future public health messaging.

"Millions of people around the world avoid gluten believing it harms their gut, often after experiencing real symptoms that range from mild discomfort to severe distress," Biesiekierski said. "Improving our scientific and clinical understanding of a condition affecting up to 15 percent of the global population is incredibly important."

Toward More Accurate Diagnosis and Personalized Care

Associate Professor Jason Tye-Din, Director of the Snow Centre for Immune Health and a gastroenterologist at the Royal Melbourne Hospital, said the updated understanding will help clinicians better identify and treat people with NCGS.




"Distinguishing NCGS from related gut conditions is essential for clinicians to offer accurate diagnosis and individualised care, as well as treating underlying drivers," he said. "This review supports a more personalized, evidence-based approach to gut health and avoids unnecessary dietary restriction."

Rethinking Gluten Messaging

Biesiekierski added that successful management of NCGS should combine dietary changes with psychological support while maintaining proper nutrition.

"We would like to see public health messaging shift away from the narrative that gluten is inherently harmful, as this research shows that this often isn't the case," she said. "These findings additionally call for better diagnostic tools, more rigorous clinical pathways and research funding in this field, as well as improved public education and food labeling."
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Life expectancy gains have slowed sharply, study finds | ScienceDaily
A new international analysis led by a University of Wisconsin-Madison professor reveals that the remarkable gains in life expectancy seen across wealthy nations during the early 20th century have slowed dramatically. The findings indicate that no generation born after 1939 is expected to reach an average age of 100.


						
Researchers Track a Century of Longevity Data

The study, published in the Proceedings of the National Academy of Sciences, was conducted by Hector Pifarre i Arolas of the La Follette School of Public Affairs, Jose Andrade of the Max Planck Institute for Demographic Research, and Carlo Giovanni Camarda of the Institut national d'etudes demographiques. Drawing from the Human Mortality Database, the researchers examined data from 23 high-income, low-mortality countries using six independent methods to forecast mortality trends.

According to Pifarre i Arolas, "The unprecedented increase in life expectancy we achieved in the first half of the 20th century appears to be a phenomenon we are unlikely to achieve again in the foreseeable future. In the absence of any major breakthroughs that significantly extend human life, life expectancy would still not match the rapid increases seen in the early 20th century even if adult survival improved twice as fast as we predict."

A Century of Uneven Gains

Between 1900 and 1938, life expectancy in wealthy nations rose by roughly five and a half months per generation. Someone born in 1900 could expect to live an average of 62 years, while a person born in 1938 could expect to reach about 80 years -- a dramatic improvement over just a few decades.

For generations born between 1939 and 2000, however, progress slowed to around two and a half to three and a half months per generation, depending on the statistical model used. Mortality forecasting models -- analytical tools that predict future lifespans using past and present mortality data -- allowed the researchers to project multiple possible futures for human longevity.




"We forecast that those born in 1980 will not live to be 100 on average, and none of the cohorts in our study will reach this milestone. This decline is largely due to the fact that past surges in longevity were driven by remarkable improvements in survival at very young ages," according to corresponding author Andrade.

In the early 20th century, rapid declines in infant mortality -- brought about by medical innovation, improved sanitation, and higher living standards -- significantly boosted average life expectancy. Today, infant and child mortality rates in high-income countries are already extremely low, meaning future gains must come from improved survival at older ages. The study concludes that such advances are unlikely to match the explosive pace of progress achieved a century ago.

Implications for Policy, Healthcare, and Planning

Although forecasts can never be fully certain, the authors emphasize that their results provide essential insights for policymakers preparing for the future. Unexpected developments such as new pandemics, medical breakthroughs, or major societal shifts could alter these trends, but current evidence suggests a long-term slowdown.

This slowdown has consequences that go beyond national statistics. While the study focuses on populations rather than individuals, slower life expectancy growth may influence how people approach saving, retirement, and long-term care. As Pifarre i Arolas and his colleagues suggest, both governments and individuals may need to adjust their expectations and plans for the decades ahead.
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Weight-loss drugs like Ozempic may also curb drug and alcohol addiction | ScienceDaily
A promising group of medications already used to treat diabetes and obesity may also hold potential for tackling alcohol and drug addiction, according to a new study published in the Journal of the Endocrine Society.


						
These drugs, called Glucagon-Like Peptide-1 Receptor Agonists (GLP-1RAs), could represent a hopeful new direction for addressing alcohol and other substance use disorders.

"Early research in both animals and humans suggests that these treatments may help reduce alcohol and other substance use," said lead researcher Lorenzo Leggio, M.D., Ph.D., of the National Institute on Drug Abuse (NIDA) and the National Institute on Alcohol Abuse and Alcoholism (NIAAA), both part of the National Institutes of Health (NIH) in Bethesda, Md. "Some small clinical trials have also shown encouraging results."

Current Treatment Options Are Limited

Substance use disorders are identified through four key patterns: physical dependence, risky behavior, social difficulties, and loss of control.

The widespread harm caused by these disorders extends far beyond individual health, affecting families, communities, and societies worldwide. Alcohol, in particular, is considered the most damaging drug overall, contributing not only to health problems but also to traffic accidents and incidents of violence, according to researchers.

Even with the scale of the problem, fewer than one in four people received treatment for alcohol or other substance use disorders in 2023.




The authors point to numerous barriers, including stigma and limited resources for patients and providers. "Current treatments for [alcohol and other substance use disorders] fall short of addressing public health needs," the study noted.

GLP-1 Drugs and Their Potential Role in Addiction

GLP-1 medications have recently gained fame for their success in reducing appetite and promoting weight loss.

Beyond their effects on digestion, GLP-1 molecules play a major role in the brain. Activation of GLP-1 receptors in the central nervous system helps regulate hunger signals, prompting people to eat when hungry and stop when satisfied.

The study highlights that some forms of obesity share biological and neurological traits with addiction, though this idea remains debated.

"Pathways implicated in addiction also contribute to pathological overeating and obesity," the study says.




Recognizing this overlap, scientists began exploring GLP-1 drugs as a possible treatment for substance use disorders. Early studies in animals and humans suggest that these drugs may influence the brain circuits that drive addictive behavior, potentially lowering cravings and use while also benefiting other coexisting health issues.

Evidence from Early Research

Studies that examine GLP-1 effects on substance use disorders include:
    	Alcohol use disorder (AUD): A randomized controlled trial with exenatide, the first GLP-1receptor agonist approved for diabetes, showed no significant effect on alcohol consumption, although a secondary analysis indicated reduced alcohol intake in the subgroup of people with AUD and comorbid obesity. A more recent randomized controlled trial showed that low-dose semaglutide -- a newer GLP-1 receptor agonist approved for both diabetes and obesity -- reduced laboratory alcohol self-administration, as well as drinks per drinking days and craving, in people with AUD.
    	Opioid use disorder: In rodent models, several GLP-1 receptor agonists have been shown to reduce self-administration of heroin, fentanyl and oxycodone. The studies also found that these medications reduce reinstatement of drug seeking, a rodent model of relapse in drug addiction.
    	Tobacco use disorder: Preclinical data show that GLP-1 receptor agonists reduce nicotine self-administration, reinstatement of nicotine seeking, and other nicotine-related outcomes in rodents. Initial clinical trials suggest the potential for these medications to reduce cigarettes per day and prevent weight gain that often follows smoking cessation.

The Road Ahead

Leggio and his colleagues emphasize that more research is needed to confirm how effectively GLP-1 drugs treat addiction and to understand the underlying biological mechanisms.

Despite the unanswered questions, researchers remain optimistic.

"This research is very important because alcohol and drug addiction are major causes of illness and death, yet there are still only a few effective treatment options," Leggio said. "Finding new and better treatments is critically important to help people live healthier lives."

Other study authors are Nirupam M. Srinivasan of the University of Galway in Galway, Ireland; Mehdi Farokhnia of NIDA and NIAAA; Lisa A. Farinelli of NIDA; and Anna Ferrulli of the University of Milan and Istituto di Ricovero e Cura a Carattere Scientifico (IRCCS) MultiMedica in Milan, Italy.

Research reported in this article was supported in part by NIDA and NIAAA. The content is solely the responsibility of the authors and does not necessarily represent the official views of the NIH.
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Scientists turn flower fragrance into a mosquito killer | ScienceDaily
To combat mosquito-borne illnesses that claim hundreds of thousands of lives each year, scientists have enlisted an unexpected partner: a fungus that gives off a floral scent.


						
By exploiting mosquitoes' attraction to flowers, an international team of researchers engineered a new strain of Metarhizium fungus that releases a sweet aroma similar to real blooms. The modified fungus draws in the insects and infects them, ultimately killing them.

The scientists were inspired by natural fungi that emit a pleasant chemical known as longifolene, which they discovered could attract mosquitoes. Building on that idea, they created a fungus that acts like a lethal perfume for the pests, offering a promising tool against malaria, dengue, and other deadly diseases that are becoming increasingly resistant to chemical pesticides. Their findings were published in Nature Microbiology on October 24, 2025.

How the "Perfumed" Fungus Works

"Mosquitoes need flowers because they provide nectar, a crucial source of food for them, and they are drawn to flowers through their scents," explained paper co-author Raymond St. Leger, a Distinguished University Professor of Entomology at the University of Maryland. "After observing that some types of fungi could trick mosquitoes into thinking they were flowers, we realized we could turbo-charge the attraction by engineering fungi to produce more longifolene, a sweet-smelling compound that's already very common in nature. Before this study, longifolene wasn't known to attract mosquitoes. We're letting nature give us a hint to tell us what works against mosquitoes."

According to St. Leger, the floral-scented fungus provides an easy and accessible method for controlling mosquito populations. The spores can simply be placed in containers indoors or outdoors, where they gradually release longifolene over several months. When mosquitoes come into contact with the fungus, they become infected and die within a few days. In laboratory tests, the fungus wiped out 90 to 100% of mosquitoes, even in environments filled with competing scents from people and real flowers. Despite its potency, the fungus is completely harmless to humans.

Safe, Targeted, and Environmentally Friendly

"The fungus is completely harmless to humans as longifolene is already commonly used in perfumes and has a long safety record," St. Leger said. "This makes it much safer than many chemical pesticides. We've also designed the fungus and its containers to target mosquitoes specifically rather than any other insects and longifolene breaks down naturally in the environment."




In addition, unlike chemical alternatives that mosquitoes have gradually become resistant to, this biological approach may be nearly impossible for mosquitoes to outsmart or avoid.

"If mosquitoes evolve to avoid longifolene, that could mean they'll stop responding to flowers," St. Leger explained. "But they need flowers as a food source to survive, so it would be very interesting to see how they could possibly avoid the fungus yet still be attracted to the flowers they need. It'll be very difficult for them to overcome that hurdle, and we have the option of engineering the fungus to produce additional floral odors if they evolve to specifically avoid longifolene."

Affordable and Scalable Global Potential

What also makes this new fungal technology particularly promising is how practical and affordable it is to produce. Other forms of Metarhizium are already commonly cultivated around the world on cheap materials like chicken droppings, rice husks and wheat scraps that are readily available after harvest. The affordability and simplicity of the fungus could be key to reducing mosquito disease-related deaths in many parts of the world, especially in poorer countries in the global south.

Finding effective new weapons against mosquitoes could be more important than ever. St. Leger warns that in the future, mosquito-borne diseases currently limited to tropical regions could threaten new targets, including the United States. With rising global temperatures and the growing unpredictability of weather, disease-carrying mosquitoes have begun to spread to new areas beyond their usual habitats.

"Mosquitoes love many of the ways we are changing our world," St. Leger said. "Right now, we're hoping to use these approaches in Africa, Asia and South America. But one day, we may need them for ourselves."

Next Steps in the Fight Against Mosquito-Borne Disease




St. Leger and his colleagues are now testing the fungus in larger outdoor trials to prepare it for regulatory review.

"It's not as if you're going to necessarily find a silver bullet to control mosquitoes everywhere, but we're trying to develop a very diverse and flexible set of tools that people in different parts of the world can use and choose from," St. Leger said. "Different people will find different approaches work best for their particular situation and the particular mosquitoes they're dealing with. In the end, our goal is to give people as many options as possible to save lives."
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Ancient DNA reveals the deadly diseases behind Napoleon's defeat | ScienceDaily
Scientists from the Institut Pasteur have conducted a genetic analysis of the remains of soldiers who retreated from Russia in 1812. Their work uncovered traces of two disease-causing pathogens -- those behind paratyphoid fever and relapsing fever -- which match the symptoms described in eyewitness records from that time. The findings were first shared as a preprint on bioRxiv on July 16, 2025, and later published in the journal Current Biology on October 24.


						
Investigating the Mystery of the 1812 Retreat

Napoleon's invasion of Russia in 1812, known as the "Patriotic War of 1812," ended in one of history's most disastrous retreats. To better understand what role disease may have played in this collapse, researchers from the Institut Pasteur's Microbial Paleogenomics Unit partnered with the Laboratory of Biocultural Anthropology at Aix Marseille University. The team analyzed the DNA of 13 French soldiers exhumed in 2002 from a burial site in Vilnius, Lithuania, uncovered during archaeological excavations led by the Aix-Marseille University group. Using next-generation sequencing technology on ancient DNA, they searched for genetic traces of infectious organisms.

The researchers detected two distinct disease agents: Salmonella enterica subsp. enterica (serovar Paratyphi C), which causes paratyphoid fever, and Borrelia recurrentis, the bacterium responsible for relapsing fever. The latter is transmitted by lice and produces alternating periods of fever and recovery. Although different, both infections can cause severe fever, exhaustion, and digestive distress. Their combined impact could have intensified the soldiers' suffering at a time when cold, hunger, and poor sanitation were already taking a heavy toll.

Genetic Evidence From Napoleonic Soldiers

Out of the 13 soldiers examined, DNA from S. enterica Paratyphi C was found in four individuals, and B. recurrentis was detected in two. This marks the first direct genetic confirmation that these pathogens were present in Napoleon's army. Their exact contribution to the enormous death toll remains uncertain, but the findings complement earlier research that identified Rickettsia prowazekii (the cause of typhus) and Bartonella quintana (responsible for trench fever), both long suspected of spreading through the ranks during the retreat.

Because only a small number of samples could be analyzed compared to the thousands of remains in Vilnius, researchers cannot yet determine how widespread these infections were. The tested soldiers represent a tiny fraction -- 13 out of more than 3,000 bodies at the site and roughly 500,000 to 600,000 troops who took part in the campaign, of whom about 300,000 died during the retreat.




Understanding the Past to Protect the Future

"Accessing the genomic data of the pathogens that circulated in historical populations helps us to understand how infectious diseases evolved, spread and disappeared over time, and to identify the social or environmental contexts that played a part in these developments. This information provides us with valuable insights to better understand and tackle infectious diseases today," explains Nicolas Rascovan, Head of the Microbial Paleogenomics Unit at the Institut Pasteur and last author of the study.

To achieve these results, the team worked in collaboration with scientists from the University of Tartu in Estonia to develop an innovative authentication workflow involving several steps, including a phylogeny-driven interpretive approach for the highly degraded genome fragments recovered. This method enables scientists to accurately identify pathogens even if their DNA only yields low coverage, in some cases even indicating a specific lineage.

"In most ancient human remains, pathogen DNA is extremely fragmented and only present in very low quantities, which makes it very difficult to obtain whole genomes. So we need methods capable of unambiguously identifying infectious agents from these weak signals, and sometimes even pinpointing lineages, to explore the pathogenic diversity of the past," he adds.

Linking History and Disease

The team's results closely match the historical descriptions of the fevers that swept through Napoleon's forces. This connection strengthens the theory that infectious diseases contributed to the disastrous outcome of the 1812 campaign, along with other factors such as exhaustion, starvation, and the brutal Russian winter.

Napoleon's 1812 campaign ultimately ended in defeat, forcing a massive withdrawal that devastated his army. The Russian forces reclaimed Moscow, marking a turning point that dealt a fatal blow to Napoleon's military ambitions.
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Scientists launch $14.2 million project to map the body's "hidden sixth sense" | ScienceDaily
How does your brain know when to take a breath, stabilize your blood pressure, or fight off an infection? The answer lies in interoception, a lesser-known process through which the nervous system constantly monitors the body's internal signals to keep essential functions running.


						
Now, a collaborative team from Scripps Research and the Allen Institute has received the National Institutes of Health (NIH) Director's Transformative Research Award to develop the first comprehensive atlas of this internal sensory system.

A Major Investment in Brain-Body Research

Leading the project is Nobel Prize-winning neuroscientist Ardem Patapoutian, joined by Li Ye, the N. Paul Whittier Chair in Chemistry and Chemical Biology at Scripps Research, and Bosiljka Tasic, Director of Molecular Genetics at the Allen Institute. Xin Jin, Associate Professor at Scripps Research, will serve as co-investigator, directing the genomic and cell-type identification work.

The NIH has awarded the team $14.2 million over five years to carry out this ambitious project.

"My team is honored that the NIH is supporting the kind of collaborative science needed to study such a complex system," says Patapoutian, the Presidential Endowed Chair in Neurobiology at Scripps Research.

Patapoutian, who shared the 2021 Nobel Prize in Physiology or Medicine for his discovery of cellular sensors that detect touch, will now apply his expertise to understanding interoception.




"We hope our results will help other scientists ask new questions about how internal organs and the nervous system stay in sync," adds Ye. Like Patapoutian, he's also a Howard Hughes Medical Institute Investigator.

Established in 2009, the Transformative Research Award funds groundbreaking interdisciplinary projects that push beyond traditional scientific boundaries. It is part of the NIH Common Fund's High-Risk, High-Reward Research Program, designed to support innovative ideas that could reshape our understanding of human health but might otherwise struggle to receive funding through conventional mechanisms.

What Makes Interoception Unique

Unlike the classic senses -- such as smell, sight, and hearing -- which rely on specialized sensory organs that detect stimuli from the outside world, interoception involves a vast network of neurons that sense what's happening inside the body. These neural circuits track critical processes including circulation, digestion, and immune activity.

Because interoceptive signals originate deep within the body and are often processed unconsciously, scientists often describe this system as our "hidden sixth sense."

Despite its fundamental role, interoception has received little scientific attention. The signals it produces are complex, overlapping, and difficult to measure. The sensory neurons that carry them are distributed throughout organs such as the heart, lungs, stomach, and kidneys, making them hard to isolate and map precisely.




Mapping the Brain-Body Connection

With the NIH's support, the Scripps and Allen Institute researchers plan to map how sensory neurons connect with a wide variety of internal organs, including the heart and gastrointestinal tract. Their goal is to create a detailed anatomical and molecular atlas that reveals how these neural pathways are organized.

To achieve this, one part of the project will label sensory neurons and use whole-body imaging to trace their routes from the spinal cord to different organs, producing a high-resolution 3D map. The second part will use genetic profiling to distinguish between different cell types, such as neurons that send signals from the gut, bladder, or fat tissue.

Together, these datasets will form the first standardized reference for understanding the body's internal sensory wiring.

Why Interoception Matters for Health

By decoding how interoception works, scientists hope to uncover key principles of brain-body communication that could lead to new treatments for disease. Disruptions in these internal sensory pathways have been linked to a range of conditions, including autoimmune disorders, chronic pain, neurodegenerative diseases, and high blood pressure.

"Interoception is fundamental to nearly every aspect of health, but it remains a largely unexplored frontier of neuroscience," says Jin, who's a Howard Hughes Medical Institute Freeman Hrabowski Scholar. "By creating the first atlas of this system, we aim to lay the foundation for better understanding how the brain keeps the body in balance, how that balance can be disrupted in disease and how we might restore it."
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Exercise and omega-3s could be the secret to healthier teeth | ScienceDaily

Understanding Apical Periodontitis

Apical periodontitis occurs when bacteria from untreated tooth decay spread through the root canal to the apex of the tooth (the root tip), triggering inflammation in the surrounding bone. This infection can gradually destroy bone tissue in the area if left untreated.

The new study is the first to show that moderate exercise combined with omega-3 supplementation can substantially improve this inflammatory condition. Together, these two factors helped control bacterial growth, minimize bone loss, balance the production of inflammatory molecules called cytokines, and stimulate fibroblasts, the cells that repair and maintain tissues.

The Connection Between Oral and Overall Health

Untreated apical periodontitis can lead to tooth loss, but its effects extend beyond the mouth. The condition is closely linked to systemic diseases such as diabetes, metabolic syndrome, arteriosclerosis, and kidney disease. Each can worsen the other, creating a harmful feedback loop between oral inflammation and general health.

"It's a condition that patients may not even know they have because of its chronic nature, but which can evolve and lead to bone destruction and tooth mobility. In addition, in specific situations, such as a drop in immunity, it can become acute, so the patient starts to feel pain, pus forms at the site, the face can become swollen," explains Rogerio de Castilho, a professor at the Aracatuba School of Dentistry at Sao Paulo State University (FOA-UNESP) in Brazil. Castilho supervised the study and is supported by FAPESP.




Exercise and Supplements Show Measurable Impact

"In rats, physical exercise alone brought about a systemic improvement, regulating the local immune response. In addition, when combined with supplementation, it further reduced the destructive condition caused by endodontic pathology," explains Ana Paula Fernandes Ribeiro, the first author of the study, carried out during her doctorate at FOA-UNESP.

To explore these effects, researchers induced apical periodontitis in 30 rats and divided them into three groups. One group received no treatment, the second completed a 30-day swimming routine, and the third both swam and received omega-3 supplements, a fatty acid known for reducing inflammation in chronic diseases.

The swimming-only group showed improved outcomes compared to the untreated animals, but the group that both exercised and took omega-3 supplements demonstrated the greatest improvement in immune regulation and infection control.

Lower Inflammation, Stronger Bone

Detailed immune testing showed that rats receiving both interventions had the lowest levels of the inflammatory cytokines interleukin 17 (IL-17) and tumor necrosis factor alpha (TNF-a). Those that exercised without supplementation also had reduced levels compared to untreated rats, but the combination proved most effective.




Researchers also observed fewer osteoclasts -- cells that break down bone -- in the exercise and supplement groups, indicating less bone loss. Micro CT scans confirmed these findings: animals that swam had less loss of alveolar bone (the bone that supports teeth) than the control group, and the omega-3 group showed the greatest bone preservation overall.

Implications for Human Health

According to the authors, these results add to growing evidence that exercise and omega-3 fatty acids benefit not only systemic immunity but also oral health.

"To know if the same would be true for humans, we'd need a clinical study with a significant number of patients. However, in addition to the many proven benefits of physical exercise and omega-3 consumption, this is yet another important piece of evidence," Jacinto says.

The work was supported by FAPESP through Scientific Initiation grants awarded to Michely de Lima Rodrigues (20/13089-3 and 22/04884-0), another co-author of the study.
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Scientists say this simple diet change can improve sleep fast | ScienceDaily
From counting sheep to trying white noise or using weighted blankets, people have explored countless ways to improve their sleep. Poor sleep, however, continues to take a serious toll, influencing heart and metabolic health, memory, learning, productivity, emotional balance, and even relationships.


						
Now, scientists say one surprisingly effective aid for better sleep might already be on your grocery list. Researchers from the University of Chicago Medicine and Columbia University discovered that eating more fruits and vegetables during the day was linked to more restful, higher-quality sleep later that night.

"Dietary modifications could be a new, natural and cost-effective approach to achieve better sleep," said co-senior author Esra Tasali, MD, director of the UChicago Sleep Center. "The temporal associations and objectively-measured outcomes in this study represent crucial steps toward filling a gap in important public health knowledge."

Exploring How Diet and Sleep Interact

Previous studies have shown that getting too little sleep can drive people toward unhealthier eating patterns, often higher in fat and sugar. Yet, despite how sleep influences well-being and productivity, scientists have known far less about the reverse -- how diet affects sleep itself.

While earlier research linked greater fruit and vegetable intake with people reporting better sleep, this study was the first to show a same-day relationship between diet and objectively measured sleep quality.

For the research, healthy young adults logged their daily food intake using an app and wore a wrist monitor that tracked their sleep. The scientists analyzed a measure called "sleep fragmentation," which captures how often a person wakes up or shifts between lighter and deeper stages of sleep during the night.




What the Researchers Found

The results showed that daily eating habits were strongly connected to how well participants slept that night. Those who ate more fruits and vegetables -- and consumed more complex carbohydrates such as whole grains -- experienced longer periods of deep, undisturbed sleep.

According to the team's analysis, people who met the CDC recommendation of five cups of fruits and vegetables per day could see an average 16 percent improvement in sleep quality compared with those who ate none.

"16 percent is a highly significant difference," Tasali said. "It's remarkable that such a meaningful change could be observed within less than 24 hours."

What Comes Next

Future research will investigate whether the relationship is causal, explore the biological mechanisms involved, and test the results in broader and more diverse groups. Still, the researchers say current evidence strongly supports making fruits, vegetables, and whole grains a daily habit for better long-term sleep health.

"People are always asking me if there are things they can eat that will help them sleep better," said co-senior author Marie-Pierre St-Onge, PhD, director of the Center of Excellence for Sleep & Circadian Research at Columbia. "Small changes can impact sleep. That is empowering -- better rest is within your control."

"Higher daytime intake of fruits and vegetables predicts less disrupted nighttime sleep in younger adults" was published in Sleep Health: The Journal of the National Sleep Foundation in June 2025. Co-authors include Hedda L. Boege (Columbia), Katherine D. Wilson (University of California San Diego), Jennifer M. Kilkus (UChicago), Waveley Qiu, (Columbia), Bin Cheng (Columbia), Kristen E. Wroblewski (UChicago), Becky Tucker (UChicago), Esra Tasali, (UChicago), and Marie-Pierre St-Onge (Columbia). The work was supported by grants from the National Institutes of Health (R01HL142648, R35HL155670, UL1TR001873, CTSA-UL1TR0002389, UL1TR002389, R01DK136214, T32HL007605), and the Diabetes Research and Training Center at the University of Chicago.
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Scientists just found a surprising link between gray hair and cancer | ScienceDaily
Throughout life, our cells are continually exposed to both internal and external influences that can harm DNA. This DNA damage is a well-known factor in the development of aging and cancer, yet scientists have long struggled to understand the exact link -- especially how DNA-damaged stem cells affect tissue health over time.


						
Melanocyte stem cells (McSCs) are specialized cells that give rise to melanocytes, the pigment-producing cells responsible for the color of our hair and skin. In mammals, these stem cells are found in a region of the hair follicle known as the bulge-sub-bulge area. Here, they exist as immature melanoblasts, ensuring that hair and skin maintain their color through repeated cycles of regeneration.

Discovering How DNA Damage Drives Hair Graying

Published online on October 6, 2025, in Nature Cell Biology, a study led by Professor Emi Nishimura and Assistant Professor Yasuaki Mohri at The University of Tokyo explored how McSCs react to different types of DNA damage. Using long-term lineage tracing and gene expression profiling in mice, the researchers discovered that when McSCs experience DNA double-strand breaks, they undergo a process known as senescence-coupled differentiation (seno-differentiation). In this state, the stem cells permanently mature and are eventually lost, which leads to hair turning gray. The process is controlled by the activation of the p53-p21 signaling pathway.

When McSCs are exposed to certain carcinogens, including 7,12-dimethylbenz(a)anthracene or ultraviolet B radiation, they do not follow the same protective path. Even with DNA damage present, these cells avoid seno-differentiation and continue to renew themselves. They expand clonally instead, aided by KIT ligand signals released from surrounding tissue and the epidermis. These niche-derived signals block the protective differentiation response, pushing the stem cells toward a cancer-prone state.

Opposing Cellular Fates: Graying or Cancer

According to Nishimura, "These findings reveal that the same stem cell population can follow antagonistic fates -- exhaustion or expansion -- depending on the type of stress and microenvironmental signals." She adds, "It reframes hair graying and melanoma not as unrelated events, but as divergent outcomes of stem cell stress responses."

The researchers emphasize that their findings do not imply that developing gray hair prevents cancer. Instead, seno-differentiation appears to serve as a stress-triggered defense mechanism that removes damaged stem cells before they can become harmful. When this safeguard fails or is bypassed, those damaged cells can survive and potentially lead to melanoma.




Linking Aging, Cancer, and Cellular Self-Destruction

By uncovering the molecular pathways that determine whether stem cells undergo protective exhaustion or dangerous expansion, this study connects the biology of tissue aging with cancer formation. It also highlights the value of naturally removing compromised stem cells through "senolysis," a biological process that helps prevent cancer by sacrificing cells that could otherwise become malignant.

E.K.N. is supported by a JSPS Grant-in-Aid for Scientific Research (S) (25H00439), an AMED CREST Project (JP22gm1710003-JP25gm1710003), an AMED Project for Elucidating and Controlling Mechanisms of Ageing and Longevity (JP17gm5010002-JP21gm5010002), an AMED SCARDA Japan Initiative for World-leading Vaccine Research and Development Centers (JP223fa627001), a JSPS Grant-in-Aid for Scientific Research (A) (20H00532), and a JSPS Grant-in-Aid for Scientific Research on Innovative Areas 'Stem Cell Aging and Disease' (26115003), International Joint Research Projects Selected for FY 2025 (No: K25-1185).

Yasuaki Mohri is supported by a JSPS Grant-in-Aid for Young Scientists (18K15114) and a JSPS Grant-in-Aid for Scientific Research (C) (25K10315).

Jun Seita is supported by an AMED Project for Elucidating and Controlling Mechanisms of Ageing and Longevity (JP19gm5010003, JP20gm5010003) and a JSPS Grant-in-Aid for Scientific Research (C) (18K08377).
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Scientists just made gene editing far more powerful | ScienceDaily
Some inherited diseases, including cystic fibrosis, hemophilia, and Tay Sachs disease, involve multiple genetic mutations within a person's DNA. Even two individuals with the same condition may have different sets of mutations. Because of this complexity, creating gene therapies that work broadly across all patients with a given disorder has been extremely difficult.


						
A New and More Efficient Gene Editing Breakthrough

Scientists at The University of Texas at Austin have developed a more precise and efficient gene-editing approach that can correct several disease-causing mutations at once in mammalian cells. The technique also successfully repaired mutations linked to scoliosis in zebrafish embryos.

This new approach is powered by retrons, genetic elements originally found in bacteria that help them defend against viral infections. Researchers have now used retrons for the first time to correct a disease-related mutation in vertebrates, offering fresh hope for the development of new gene therapies for human disorders.

"A lot of the existing gene-editing methods are restricted to one or two mutations, which leaves a lot of people behind," said Jesse Buffington, a graduate student at UT and co-author of a new paper in Nature Biotechnology. "My hope, and what drives me, is to develop a gene-editing technology that's much more inclusive of people who might have more unique disease-causing mutations, and that using retrons will be able to expand that impact onto a much broader patient population."

Buffington led the research alongside Ilya Finkelstein, a professor of molecular biosciences at UT, with support from Retronix Bio and the Welch Foundation.

Replacing Faulty DNA With Healthy Sequences

The retron-based system can swap out long sections of defective DNA for healthy ones. This means a single retron "package" can potentially correct many mutations within the same stretch of DNA, rather than targeting one specific defect at a time.




"We want to democratize gene therapy by creating off-the-shelf tools that can cure a large group of patients in one shot," Finkelstein said. "That should make it more financially viable to develop and much simpler from a regulatory standpoint because you only need one FDA approval."

While retrons have been used before in mammalian cells, previous attempts were highly inefficient, correcting only about 1.5% of targeted cells. The UT Austin team's method dramatically improved this efficiency, successfully inserting healthy DNA into around 30% of target cells. Researchers believe they can push this number even higher as the technique evolves.

Another key advantage is that the retron system can be delivered into cells as RNA enclosed in a lipid nanoparticle. These nanoparticles are specifically engineered to overcome the delivery problems faced by many traditional gene-editing systems.

Applying the Technique to Cystic Fibrosis

The research team is now adapting their approach to treat cystic fibrosis (CF), a life-threatening disorder caused by mutations in the CFTR gene. These mutations lead to thick mucus buildup in the lungs, resulting in chronic infections and long-term lung damage.

UT Austin recently received a grant from Emily's Entourage, a non-profit organization dedicated to finding treatments for the roughly 10% of people with CF who do not benefit from current therapies. The researchers are beginning work on replacing faulty regions of the CFTR gene in laboratory models that mimic CF symptoms and, later, in airway cells derived from patients.




"Traditional gene-editing technologies work best with single mutations and are expensive to optimize, so gene therapies tend to focus on the mutations that are the most common," Buffington said. "But there are over a thousand mutations that can cause CF. It's not financially feasible for companies to develop a gene therapy for, say three people. With our retron-based approach, we can snip out a whole defective region and replace it with a healthy one, which can impact a much larger part of the CF population."

A separate grant from the Cystic Fibrosis Foundation will support similar work targeting the region of the CFTR gene that includes the most common CF-causing mutations.

Along with Buffington and Finkelstein, the research team includes Hung-Che Kuo, Kuang Hu, You-Chiun Chang, Kamyab Javanmardi, Brittney Voigt, Yi-Ru Li, Mary E. Little, Sravan K. Devanathan, Blerta Xhemalce, and Ryan S. Gray. Their work marks an important step toward gene therapies that are more adaptable, efficient, and inclusive for patients facing complex genetic diseases.
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Fat-fueled neuron discovery could unlock new treatments for brain disease | ScienceDaily
Researchers from the University of Queensland (Australia) and the University of Helsinki (Finland) have discovered that neurons are capable of using fat as a source of energy, challenging the long-held belief that they rely only on sugar. Even more remarkably, when the brain's energy demand increases, neurons can produce their own fats by recycling components of their own cells. This process depends on a crucial protein known as DDHD2.


						
The discovery that could change lives

In a rare brain disorder called Hereditary Spastic Paraplegia 54 (HSP54), the DDHD2 protein fails to function properly. When this happens, neurons lose their ability to generate fats needed for energy and normal operation, leading to early and progressively worsening communication problems between nerve cells.

Children affected by HSP54 often begin showing difficulties with movement and thinking at a young age. However, this new finding offers reason for optimism. In laboratory experiments, scientists treated damaged neurons with specific fatty acid supplements and found that within just 48 hours, the cells regained their energy production and normal activity.

"This is a real game-changer," said Dr. Merja Joensuu, who conceived the project and led the study at the Australian Institute for Bioengineering and Nanotechnology. "We've shown that healthy neurons rely on fats for fuel, and when this pathway fails in conditions like HSP54, it may be possible to repair the damage and reverse the neuropathologies."

New technologies fueling progress

The researchers are now preparing for the next phase of their work, which involves testing the safety and effectiveness of fatty acid-based treatments in pre-clinical models. These studies will determine whether similar approaches could eventually be used in humans, and whether this fat-based energy system might also play a role in treating other neurological diseases that currently lack effective therapies.

"We will continue the exciting collaboration with new non-invasive technologies to image the brain and therefore aid a faster development of the potential therapy. This breakthrough doesn't just rewrite the textbooks, it could transform lives" Dr. Giuseppe Balistreri from the University of Helsinki says.
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Your gut microbes might be turning fiber into extra calories | ScienceDaily
Deep within your gut lives a bustling world of microbes, each playing a role in digesting your food. Among them is one unusual microbe that produces methane -- a gas more often associated with cows and landfills than humans. According to new research from Arizona State University (ASU), this methane-making microorganism may influence how many calories your body extracts from what you eat.


						
The collection of microbes living in your digestive tract is known as the gut microbiome. While everyone has one, some people's microbiomes produce large amounts of methane, whereas others produce very little.

Microbes and the Energy Hidden in Fiber

The study found that people whose microbiomes generate more methane tend to extract more energy from high-fiber foods. This may help explain why the same meal can provide different calorie counts for different individuals once it reaches the colon.

Researchers emphasized that high-fiber foods remain beneficial. People generally absorb more calories from a typical Western diet high in processed foods, regardless of methane levels. Even so, calorie absorption on a fiber-rich diet varies depending on how much methane a person's gut produces.

These findings suggest that gut methane could become a key factor in personalized nutrition -- a future where diets are tailored to the unique microbial activity in each person's digestive system

"That difference has important implications for diet interventions. It shows people on the same diet can respond differently. Part of that is due to the composition of their gut microbiome," says Blake Dirks, lead author of the study and graduate researcher at the Biodesign Center for Health Through Microbiomes. Dirks is also a PhD student in ASU's School of Life Sciences.




Meet the Methane Makers

Published in The ISME Journal, the study identifies the key players: methane-producing microbes known as methanogens. These microorganisms appear to be linked with more efficient digestion and higher energy absorption.

A major job of the microbiome is breaking down food that the body cannot digest on its own. Microbes ferment fiber into short-chain fatty acids (SCFAs), which provide a valuable energy source. During this process, hydrogen gas is released. Too much hydrogen can slow fermentation, but other microbes prevent this by consuming hydrogen -- keeping the digestive chemistry in balance.

Methanogens are the hydrogen consumers. As they feed on hydrogen, they release methane as a byproduct. They are the only microbes in the human gut that produce this gas.

"The human body itself doesn't make methane, only the microbes do. So we suggested it can be a biomarker that signals efficient microbial production of short-chain fatty acids," says Rosy Krajmalnik-Brown, corresponding author of the study and director of the Biodesign Center for Health Through Microbiomes.

How Microbes May Shape Metabolism

The ASU researchers found that the interactions between these microbes may directly affect metabolism. Participants who produced more methane also had higher levels of short-chain fatty acids, indicating that more energy was being created and absorbed in the gut.




To test these effects, each participant followed two different diets. One included highly processed, low-fiber foods, while the other emphasized whole foods and fiber. Both diets contained equal proportions of carbohydrates, proteins, and fats.

The research was conducted in collaboration with the AdventHealth Translational Research Institute, which provided access to a specialized facility. Each participant spent six days in a sealed, hotel-like room called a whole-room calorimeter. This environment allowed researchers to precisely measure metabolism and methane output.

Unlike traditional methods that rely on a single breath test, this setup continuously captured methane released through both breath and other emissions (ahem), providing a more accurate view of microbial activity.

"This work highlights the importance of the collaboration between clinical-translational scientists and microbial ecologists. The combination of precise measures of energy balance through whole-room calorimetry with ASU's microbial ecology expertise made key innovations possible," says Karen D. Corbin, a co-author and associate investigator at the institute.

Tracking Energy and Microbial Activity

Data collected from blood and stool samples revealed how much energy participants absorbed from their food and how active their gut microbes were. Researchers then compared people with high methane production to those with lower levels.

Almost all participants absorbed fewer calories while eating the high-fiber diet compared to the processed-food diet. However, those with higher methane production absorbed more calories from the fiber-rich foods than those with less methane in their systems.

A Step Toward Personalized Health

The findings lay important groundwork for future studies and medical applications.

This research creates a foundation for future studies and medical treatments.

"The participants in our study were relatively healthy. One thing that I think would be worthy to look at is how other populations respond to these types of diets -- people with obesity, diabetes or other kinds of health states," Dirks says.

Although the study did not aim to induce weight loss, some participants did lose a small amount while following the high-fiber diet. Future research may explore how methanogens influence weight-loss efforts or specialized nutrition programs.

"You can see how important it is that the microbiome is personalized," Krajmalnik-Brown says. "Specifically, the diet that we designed so carefully to enhance the microbiome for this experiment had different effects on each person, in part because some people's microbiomes produced more methane than others."

Other members of the ASU research team include Professor Bruce Rittmann and graduate researcher Taylor Davis.

This project was funded by the National Institute of Diabetes and Digestive and Kidney Diseases of the National Institutes of Health.
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Popular cholesterol drugs may help prevent dementia | ScienceDaily
Having lower cholesterol levels may help protect against dementia, according to a large-scale international study led by the University of Bristol. The research, involving data from more than one million participants, found that people with genetic traits that naturally reduce cholesterol are less likely to develop dementia.


						
The work was led by Dr. Liv Tybjaerg Nordestgaard during her time at the University of Bristol and at the Department of Clinical Biochemistry at Copenhagen University Hospital -- Herlev and Gentofte. The findings were published in Alzheimer's & Dementia: The Journal of the Alzheimer's Association.

Genetic Clues and Cholesterol-Lowering Effects

Some individuals are born with genetic variants that affect the same proteins targeted by cholesterol-lowering medications such as statins and ezetimibe. To explore whether these drugs might influence dementia risk, the team used a technique called Mendelian Randomization. This method allows scientists to study how specific genetic variants mimic the effects of a treatment while minimizing the influence of outside factors like weight, diet, or lifestyle.

By comparing people with and without these cholesterol-lowering genetic variants, the researchers observed a clear difference in dementia risk. A small decrease in cholesterol levels (about one millimole per liter) was associated with up to an 80% reduction in dementia risk for certain drug-related genetic targets.

Lower Cholesterol, Lower Dementia Risk

"What our study indicates is that if you have these variants that lower your cholesterol, it looks like you have a significantly lower risk of developing dementia," said Dr. Nordestgaard, who now works in the Department of Clinical Biochemistry at Copenhagen University Hospital -- Bispebjerg and Frederiksberg hospital.




The results suggest that keeping cholesterol levels low -- whether through genetics or medical treatment -- may protect against dementia. However, the research does not yet confirm that cholesterol-lowering drugs themselves directly prevent the disease.

Why Studying Dementia Is So Challenging

Because dementia often develops late in life, studying its causes requires tracking participants for decades. This makes it difficult to establish cause and effect in traditional clinical trials.

It also remains unclear why high cholesterol raises dementia risk. One explanation, according to Dr. Nordestgaard, is that high cholesterol contributes to atherosclerosis -- the buildup of fatty deposits in blood vessels.

How Cholesterol May Harm the Brain

"Atherosclerosis is a result of the accumulation of cholesterol in your blood vessels," Dr. Nordestgaard said. "It can be in both the body and the brain and increases the risk of forming small blood clots -- one of the causes of dementia.




"It would be a really good next step to carry out randomised clinical trials over 10 or 30 years, for example, where you give the participants cholesterol-lowering medication and then look at the risk of developing dementia," Dr. Nordestgaard added.

Global Collaboration and Funding

The study used data from the UK Biobank, the Copenhagen General Population Study, the Copenhagen City Heart Study, the FinnGen study, and the Global Lipids Genetics Consortium.

Funding was provided by the Medical Research Council, Independent Research Fund Denmark, and Research Council at the Capital Region of Denmark (LTN).
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Scientists finally see what sparks Parkinson's | ScienceDaily
For the first time, researchers have directly seen and measured the protein clusters thought to spark Parkinson's disease, marking a major milestone in understanding the world's fastest-growing neurological condition.


						
These microscopic clusters, known as alpha-synuclein oligomers, have long been suspected as the starting point for Parkinson's, but they have remained undetectable in human brain tissue -- until now.

A team from the University of Cambridge, UCL, the Francis Crick Institute, and Polytechnique Montreal developed a powerful imaging approach that allows scientists to visualize, count, and compare these protein clumps in human brain tissue. One researcher described the breakthrough as "like being able to see stars in broad daylight."

Published in Nature Biomedical Engineering, the findings could transform how scientists study Parkinson's, offering new insights into how it spreads through the brain and paving the way for earlier diagnosis and more targeted treatments.

Parkinson's: A Growing Global Health Challenge

More than 166,000 people in the UK currently live with Parkinson's disease, and the global total is expected to reach 25 million by 2050. While existing drugs can ease symptoms such as tremors and stiffness, none can halt or slow the disease's progression.

For over a century, doctors have identified Parkinson's by the presence of large protein deposits known as Lewy bodies. Yet researchers have long believed that smaller, early-stage oligomers may actually cause the damage to brain cells. Until now, these microscopic structures, just a few nanometers long, were impossible to observe directly.




Seeing Parkinson's at Its Earliest Stages

"Lewy bodies are the hallmark of Parkinson's, but they essentially tell you where the disease has been, not where it is right now," said Professor Steven Lee from Cambridge's Yusuf Hamied Department of Chemistry, who co-led the research. "If we can observe Parkinson's at its earliest stages, that would tell us a whole lot more about how the disease develops in the brain and how we might be able to treat it."

To achieve this, the researchers created a method called ASA-PD (Advanced Sensing of Aggregates for Parkinson's Disease). This ultra-sensitive fluorescence microscopy technique can detect and analyze millions of oligomers in post-mortem brain samples. Because the oligomers are so tiny, their signal is faint, but ASA-PD enhances that signal while reducing background noise, allowing scientists to clearly see individual alpha-synuclein clusters for the first time.

Illuminating the Invisible

"This is the first time we've been able to look at oligomers directly in human brain tissue at this scale: it's like being able to see stars in broad daylight," said co-first author Dr Rebecca Andrews, who conducted the work when she was a postdoctoral researcher in Lee's lab. "It opens new doors in Parkinson's research."

The researchers examined brain tissue from people with Parkinson's and compared it to samples from healthy individuals of similar age. They found that oligomers were present in both groups, but in those with Parkinson's, the clusters were larger, brighter, and far more numerous. This difference suggests a strong connection between oligomer growth and disease progression.




Clues to the Earliest Signs of Disease

The team also identified a unique subset of oligomers found only in Parkinson's patients, which may represent the earliest detectable signs of the disease -- possibly appearing years before symptoms emerge.

"This method doesn't just give us a snapshot," said Professor Lucien Weiss from Polytechnique Montreal, wo co-led the research. "It offers a whole atlas of protein changes across the brain and similar technologies could be applied to other neurodegenerative diseases like Alzheimer's and Huntington's.

"Oligomers have been the needle in the haystack, but now that we know where those needles are, it could help us target specific cell types in certain regions of the brain."

A New Window Into the Human Brain

"The only real way to understand what is happening in human disease is to study the human brain directly, but because of the brain's sheer complexity, this is very challenging," said Professor Sonia Gandhi from The Francis Crick Institute, who co-led the research. "We hope that breaking through this technological barrier will allow us to understand why, where and how protein clusters form and how this changes the brain environment and leads to disease."

This research was made possible with support from Aligning Science Across Parkinson's (ASAP), the Michael J. Fox Foundation, and the Medical Research Council (MRC), part of UK Research and Innovation (UKRI). The team expressed gratitude to the patients, families, and caregivers who donated brain tissue to research, enabling discoveries like this to advance understanding and potential treatment of Parkinson's disease.
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Scientists discover a hidden gene mutation that causes deafness-and a way to fix it | ScienceDaily
Mutations in a gene called CPD have been found to play a key role in a rare inherited form of hearing loss, according to an international research collaboration. Scientists from the University of Chicago, the University of Miami, and several institutions in Turkiye published the discovery in the Journal of Clinical Investigation. The study reveals that the CPD gene, which is typically known for modifying proteins, also affects the inner ear. Researchers not only identified the genetic mechanism behind this effect but also found two possible treatment strategies.\


						
"This study is exciting because we found a new gene mutation that's linked to deafness, and more importantly we have a therapeutic target that can actually mitigate this condition," said lead author Rong Grace Zhai, PhD, Jack Miller Professor for the Study of Neurological Diseases of Neurology at UChicago. Although the study focused on individuals with a rare combination of mutations to the CPD gene, there could be broader implications if single mutations are linked to age-related hearing loss, she added.

The connection between CPD and hearing loss

Researchers began investigating CPD after identifying an unusual combination of mutations in three unrelated Turkish families affected by sensorineural hearing loss (SNHL), a congenital and hereditary condition that causes permanent deafness.

SNHL is typically diagnosed in early childhood and has long been considered irreversible. Hearing aids and cochlear implants can help improve perception of sound, but no direct medical treatment exists to repair the underlying damage.

When the scientists expanded their search through genetic databases, they discovered that individuals with other CPD mutations also showed signs of early-onset hearing loss, strengthening the link between this gene and auditory function.

How CPD protects sensory cells

To understand how CPD influences hearing, the team conducted experiments using mice. The CPD gene normally produces an enzyme responsible for generating the amino acid arginine, which then helps create nitric oxide, a key neurotransmitter involved in nerve signaling. In the inner ear, mutations in CPD disrupted this process, triggering oxidative stress and the death of delicate sensory hair cells that detect sound vibrations.




"It turns out that CPD maintains the level of arginine in the hair cells to allow a quick signaling cascade by generating nitric oxide," Zhai explained. "And that's why, although it's expressed ubiquitously in other cells throughout the nervous system, these hair cells in particular are more sensitive or vulnerable to the loss of CPD."

Fruit fly experiments reveal possible treatments

The researchers also used fruit flies as a model to explore how CPD mutations affect hearing. Flies with the defective gene exhibited behaviors consistent with inner ear dysfunction, such as impaired hearing and balance issues.

To test potential treatments, scientists tried two approaches. One was to provide arginine supplements to replace what was lost due to the gene defect. The other was to use sildenafil (Viagra), a drug known to stimulate one of the signaling pathways disrupted by reduced nitric oxide. Both treatments improved cell survival in patient-derived cells and reduced hearing-loss symptoms in the fruit flies.

"What makes this really impactful is that not only do we understand the underlying cellular and molecular mechanism for this kind of deafness, but we also found a promising therapeutic avenue for these patients. It is a good example of our efforts to repurpose FDA approved drugs for treating rare diseases," Zhai said.

The study also demonstrates the value of fruit fly models for studying neurological diseases, including age-related conditions, Zhai noted. "They give us the capability to not only understand disease pathology, but also to identify therapeutic approaches," she said.




Expanding the research to broader populations

The researchers plan to continue studying how nitric oxide signaling functions in the inner ear's sensory system. They also aim to investigate how common CPD mutations are in larger populations and whether they might contribute to other forms of hearing loss.

"How many people carry variants in this gene and is there a susceptibility to deafness or age-dependent hearing loss?" she said. "In other words, is this a risk factor for other types of sensory neuropathy?"

The study included collaborators from multiple institutions, including the University of Miami, Ege University, Ankara University, Yuzuncu Yil University, Memorial Sisli Hospital, the University of Iowa, and the University of Northampton (UK).
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Scientists just found the lung's hidden self-healing switch | ScienceDaily
Researchers at Mayo Clinic have uncovered a molecular "switch" inside lung cells that determines when the cells focus on repairing tissue and when they shift to fighting infection. This important finding could pave the way for regenerative treatments for chronic lung conditions.


						
"We were surprised to find that these specialized cells cannot do both jobs at once," says Douglas Brownfield, Ph.D., senior author of the study, which was published in Nature Communications. "Some commit to rebuilding, while others focus on defense. That division of labor is essential. And by uncovering the switch that controls it, we can start thinking about how to restore balance when it breaks down in disease."

Understanding How Lung Cells Repair and Protect

The study focuses on alveolar type 2 (AT2) cells, which are unique because they both safeguard the lungs and act as reserve stem cells. AT2 cells produce proteins that keep the tiny air sacs open for breathing, while also regenerating alveolar type 1 (AT1) cells -- the thin, flat cells that line the lung surface and enable oxygen exchange.

Scientists have long known that AT2 cells often struggle to regenerate properly in diseases such as pulmonary fibrosis, chronic obstructive pulmonary disease (COPD), and severe viral infections like COVID-19. What had remained unclear was how and why these cells lose their regenerative capacity.

Mapping the Life Cycle of Lung Cells

Using single-cell sequencing, advanced imaging, and preclinical models of lung injury, the Mayo Clinic team tracked the "life history" of AT2 cells. They discovered that new AT2 cells remain flexible for about one to two weeks after birth before they permanently adopt their specialized identity.




That critical transition is governed by a molecular circuit involving three key regulators -- PRC2, C/EBPa, and DLK1. One of these, C/EBPa, acts as a clamp that keeps the cells from behaving like stem cells. To regenerate after injury, adult AT2 cells must release this clamp.

Why Infections Slow Lung Recovery

The same molecular switch also determines whether AT2 cells repair damaged tissue or fight infection. This dual role helps explain why infections can slow down or block recovery in chronic lung diseases.

"When we think about lung repair, it's not just about turning things on -- it's about removing the clamps that normally keep these cells from acting like stem cells," says Dr. Brownfield. "We discovered one of those clamps and how it times the ability of these cells to repair."

Preventing Organ Failure 

The findings open new possibilities for regenerative medicine. Drugs that fine-tune C/EBPa activity, for example, could help AT2 cells rebuild lung tissue more effectively or reduce scarring in conditions like pulmonary fibrosis.




"This research brings us closer to being able to boost the lung's natural repair mechanisms, offering hope for preventing or reversing conditions where currently we can only slow progression," says Dr. Brownfield.

The study may also help doctors identify early signs of disease by detecting when AT2 cells are trapped in one state and unable to regenerate. Such insights could lead to new biomarkers that detect lung disease in its earliest, most treatable stages.

Linking Discovery to Mayo Clinic's Regenerative Initiatives

This work aligns with Mayo Clinic's Precure initiative, which focuses on identifying diseases early -- when treatments can have the greatest impact -- and preventing progression before organ failure occurs.

It also advances the Genesis initiative, which aims to prevent organ failure and restore function through regenerative medicine. Building on these findings, the research team is now testing ways to release the repressive clamp in human AT2 cells, grow them in the lab, and explore their potential for future cell-based therapies.
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Snake pee might hold the secret to ending gout pain and kidney stones | ScienceDaily
If you've never kept a reptile, you might be surprised to learn that many of them actually "pee" in crystal form. In a study published in the Journal of the American Chemical Society, researchers examined the solid urine of more than 20 different reptile species and found that all contained tiny spheres made of uric acid. This discovery highlights how reptiles have developed a unique method for safely storing and removing waste in a crystalline form. The findings could also lead to new ways of treating human conditions linked to uric acid buildup, such as kidney stones and gout.


						
How Reptiles Save Water With Solid Waste

Every living creature needs to get rid of waste, and reptiles are no exception. In humans, the body eliminates excess nitrogen by flushing it out through urine as urea, uric acid, and ammonia. Reptiles and birds, however, take a different approach. They transform some of those same nitrogen-based compounds into solids known as "urates," which are expelled through a shared opening called the cloaca. Scientists think this solid form of waste evolved as an adaptation to conserve water, a valuable trait for animals that often live in dry environments.

What's Dangerous for Humans Is Normal for Snakes

Although forming crystals in urine helps reptiles survive, the same process can cause serious health problems in people. When uric acid levels become too high in humans, the crystals can collect in the joints, leading to gout, or form in the urinary tract as kidney stones. To understand how reptiles manage to excrete these crystals safely, Jennifer Swift and her research team analyzed urates from more than 20 species.

"This research was really inspired by a desire to understand the ways reptiles are able to excrete this material safely, in the hopes it might inspire new approaches to disease prevention and treatment," explains Swift, the corresponding author on the study.

Microscopic Spheres With Big Medical Potential

Using powerful microscopes, the researchers discovered that species such as ball pythons, Angolan pythons, and Madagascan tree boas produce urates made up of tiny textured spheres between 1 and 10 micrometers across. X-ray analysis revealed that these microspheres are built from even smaller nanocrystals made of uric acid and water. The team also found that uric acid helps transform ammonia, a toxic compound, into a safer solid form. They believe uric acid might play a similar protective role in humans. Although more research is needed, these findings suggest that the chemistry behind reptile waste could eventually help scientists develop better treatments for uric acid-related diseases.

Research Support and Collaboration

This study received support from the National Science Foundation, Georgetown University, the International Centre for Diffraction Data, and the Chiricahua Desert Museum.
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How strong is your weed, really? Scientists say labels often mislead | ScienceDaily
Nearly half of cannabis flower products sold in Colorado are inaccurately labeled for THC potency, with most overstating how strong they really are. In contrast, cannabis concentrates such as oils and waxes were found to be largely accurate, with 96% matching their listed THC content.


						
These findings come from a large-scale analysis of cannabis products purchased from licensed dispensaries across Colorado, the first state to legalize recreational marijuana. Published in Scientific Reports, the study represents the most detailed audit yet of legal-market cannabis labeling. It offers new insight into how potent today's cannabis has become, what testing and labeling practices are working, and where the system still falls short.

"Cannabis use has complex and wide-ranging effects, and we are working hard to better understand them," said senior author Cinnamon Bidwell, associate professor of psychology and neuroscience at CU Boulder and co-director of the Center for Health and Neuroscience, Genes and Environment (CU Change). "While that research plays out, we should, at the very least, be providing accurate information about the amount of THC in these products."

The project was funded by the Institute of Cannabis Research, Colorado's official state research institute, and carried out in partnership with MedPharm Research, LLC, a licensed testing facility, manufacturer, and retailer.

"We want to instill and foster trust in products, and the only way to do that is to continually evaluate and correct any issues that might be discovered," said Duncan Mackie, director of pharmacology at MedPharm and a co-author on the paper.

How the Research Was Conducted

Because federal law prevents university scientists from directly purchasing or handling cannabis from the legal market, industry collaboration was essential, explained first author Gregory Giordano, a professional research assistant in CU Boulder's Department of Psychology and Neuroscience.




A MedPharm "secret shopper" traveled throughout the state to collect 277 cannabis products from 52 dispensaries across 19 counties. The sample set included 178 flower products (loose flower and pre-rolled joints) and 99 smokable concentrates ranging from distilled liquids to Moroccan hash and waxy "sugar." Edibles were not part of this phase of research.

Photographs of each label were provided to Bidwell's team. The samples, identified only by number, were then tested by MedPharm chemists who did not see the original labels to ensure objectivity.

What the Tests Revealed

On average, cannabis flower products contained about 21% THC, or tetrahydrocannabinol, the main psychoactive compound in marijuana. Concentrates averaged 71% THC, with some reaching as high as 84%. By comparison, marijuana in the 1980s typically contained around 8% THC.

"THC content has increased significantly, and we know that greater THC exposure is likely associated with greater risks, including risk of cannabis use disorder and some mental health issues," notes Bidwell.

Products were considered "accurately labeled" if they contained within 15% of the THC amount shown on the label -- the same threshold the state uses.




About 44% percent of flower products failed to meet that standard, with 54 of those products inflating their THC content on the label and 23 containing more THC than the label indicated.

Either is concerning, the researchers say.

For those using cannabis medically, adequate dosing can be critical. For those using cannabis recreationally, taking more than expected can be dangerous.

Some discrepancies were large -- one flower product was labeled as having 24% THC but had only 16%. But on average, the difference between labeled and observed THC was about 2%.

Only four concentrate products were labeled inaccurately.

"When it comes to concentrates, I would say Colorado gets a good grade for labeling accuracy, but there are some real issues with flower," said Bidwell.

Why Potency Labels Can Differ

Previous research in other states has shown that third-party testing labs often inflate THC potency, possibly to gain the business of marketers wanting to attract consumers seeking stronger products.

However, there are other potential explanations for the discrepancy: Concentrates are often made from homogenous oils that are easier to analyze, whereas plants are inherently heterogenous and harder to test.

Small changes in testing protocols could reduce mislabeling, the researchers said.

Beyond THC: Other Cannabinoids Matter Too

The study also looked at several other cannabinoids (active compounds found in the Cannabis sativa plant), including cannabidiol (CBD), cannabigerol (CBG), and cannabigerolic acid (CBGA). Colorado law requires that companies put CBD levels on the label, a standard that 80% to 85% of products met.

But only 16% of products featured any information at all about other lesser-known cannabinoids.

Notably, CBG and CBGA, which have been associated with anti-inflammatory and anti-anxiety properties, was more abundant than CBD in products across categories.

"Focusing on THC on the label can actually do a disservice for consumers, because it creates an environment in which people buy based solely on THC content," said Bidwell. "Our data suggests that multiple other cannabinoids should also be reported on there."

Looking Ahead: Improving Cannabis Labeling

With continued support from the Institute of Cannabis Research, Bidwell and Mackie plan to expand their work to include edible cannabis products. As more states legalize marijuana for both medical and recreational purposes, they hope their research will help guide better regulatory standards.

"We all want the same thing," said Mackie, "a strong, successful industry that regulators can feel good about, businesses can thrive in, and customers can trust."
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        It sounds creepy, but these scientific breakthroughs could save lives
        From mini-brains to spider-inspired gloves and wolf apple coatings, scientists are turning eerie-sounding experiments into real innovations that could revolutionize health and sustainability. Lab-grown brain organoids may replace animal testing, spider-silk gloves could create instant wound dressings, wolf apple starch keeps veggies fresh, and researchers even found microplastics lurking in human retinas--offering both wonder and a warning about the modern world.

      

      
        Scientists turn common semiconductor into a superconductor
        Researchers have made germanium superconducting for the first time, a feat that could transform computing and quantum technologies. Using molecular beam epitaxy to embed gallium atoms precisely, the team stabilized the crystal structure to carry current without resistance. The discovery paves the way for scalable, energy-efficient quantum devices and cryogenic electronics.

      

      
        Scientists discover a way simulate the Universe on a laptop
        Scientists have developed a groundbreaking tool called Effort.jl that lets them simulate the structure of the universe using just a laptop. The team created a system that dramatically speeds up how researchers study cosmic data, turning what once took days of supercomputer time into just a few hours. This new approach helps scientists explore massive datasets, test models, and fine-tune their understanding of how galaxies form and evolve.

      

      
        Webb reveals the Universe's first galaxies were a chaotic mess
        JWST observations show that early galaxies were chaotic, gas-filled systems rather than stable disks. Researchers from Cambridge studied over 250 galaxies and found most were turbulent, still forming stars and merging rapidly. These findings challenge earlier views of early galactic order and bridge the gap between the universe's early chaos and the calmer "cosmic noon" era of peak star formation.

      

      
        Hidden clues in ghostly particles could explain why we exist
        In a rare global collaboration, scientists from Japan and the United States joined forces to explore one of the universe's deepest mysteries -- why anything exists at all. By combining years of data from two massive neutrino experiments, researchers took a big step toward understanding how these invisible "ghost particles" might have tipped the cosmic balance in favor of matter over antimatter.

      

      
        Twin black hole collisions put Einstein's general relativity to its most extreme test
        Two recently observed black hole mergers, occurring just weeks apart in late 2024, have opened an extraordinary new window into the universe's most extreme events. These collisions not only revealed exotic spins and possible second-generation black holes but also provided unprecedented tests of Einstein's general relativity. The precision of these detections allowed scientists to confirm theoretical predictions with unmatched accuracy, while also probing the possible existence of ultralight boson...

      

      
        New quantum network could finally reveal dark matter
        Tohoku University researchers have found a way to make quantum sensors more sensitive by connecting superconducting qubits in optimized network patterns. These networks amplify faint signals possibly left by dark matter. The approach outperformed traditional methods even under realistic noise. Beyond physics, it could revolutionize radar, MRI, and navigation technologies.

      

      
        Scientists just found a way to grow diamonds without heat or pressure
        A University of Tokyo team has turned organic molecules into nanodiamonds using electron beams, overturning decades of assumptions about beam damage. Their discovery could transform materials science and deepen understanding of cosmic diamond formation.

      

      
        Physicists capture trillion degree heat from the Big Bang's primordial plasma
        Rice University researchers have captured the temperature profile of quark-gluon plasma, the ultra-hot state of matter from the dawn of the universe. By analyzing rare electron-positron emissions from atomic collisions, they determined precise temperatures at different phases of the plasma's evolution. The results not only confirm theoretical predictions but also refine the "QCD phase diagram," which maps matter's behavior under extreme conditions.

      

      
        A revolutionary DNA search engine is speeding up genetic discovery
        ETH Zurich scientists have created "MetaGraph," a revolutionary DNA search engine that functions like Google for genetic data. By compressing global genomic datasets by a factor of 300, it allows researchers to search trillions of DNA and RNA sequences in seconds instead of downloading massive data files. The tool could transform biomedical research and pandemic response.

      

      
        James Webb spots a cosmic moon factory 625 light-years away
        NASA's James Webb Space Telescope has captured the first detailed look at a carbon-rich disk surrounding the exoplanet CT Cha b, located about 625 light-years from Earth. The observations reveal a possible "moon factory," where dust and gas could be coalescing into new moons. The planet orbits a young star only 2 million years old, and the disk's composition offers rare insight into how moons and planets form in the early stages of a solar system's life.

      

      
        Breakthrough optical processor lets AI compute at the speed of light
        Researchers at Tsinghua University developed the Optical Feature Extraction Engine (OFE2), an optical engine that processes data at 12.5 GHz using light rather than electricity. Its integrated diffraction and data preparation modules enable unprecedented speed and efficiency for AI tasks. Demonstrations in imaging and trading showed improved accuracy, lower latency, and reduced power demand. This innovation pushes optical computing toward real-world, high-performance AI.

      

      
        Hidden 5-mile wide asteroid crater beneath the Atlantic revealed in stunning 3D
        A massive crater hidden beneath the Atlantic seafloor has been confirmed as the result of an asteroid strike from 66 million years ago. The new 3D seismic data reveals astonishing details about the violent minutes following impact--towering tsunamis, liquefied rock, and shifting seabeds. Researchers call it a once-in-a-lifetime look at how oceanic impacts unfold.

      

      
        AI restores James Webb telescope's crystal-clear vision
        Two Sydney PhD students have pulled off a remarkable space science feat from Earth--using AI-driven software to correct image blurring in NASA's James Webb Space Telescope. Their innovation, called AMIGO, fixed distortions in the telescope's infrared camera, restoring its ultra-sharp vision without the need for a space mission.

      

      
        Scientists finally spot hidden waves powering the Sun's corona
        Researchers have directly observed torsional Alfven waves twisting through the Sun's corona -- magnetic waves first predicted over 80 years ago. Captured using the Daniel K. Inouye Solar Telescope, these motions could explain why the corona is millions of degrees hotter than the Sun's surface. The finding helps validate decades of solar physics theories and opens new paths to studying solar energy transfer.

      

      
        The math says life shouldn't exist, but somehow it does
        Life's origin story just became even more mysterious. Using mathematics and information theory, Robert G. Endres of Imperial College London found that the spontaneous emergence of life from nonliving matter may be far more difficult than scientists once thought.

      

      
        MIT physicists just found a way to see inside atoms
        MIT researchers have devised a new molecular technique that lets electrons probe inside atomic nuclei, replacing massive particle accelerators with a tabletop setup. By studying radium monofluoride, they detected energy shifts showing electrons interacting within the nucleus. This breakthrough could help reveal why matter dominates over antimatter in the universe.

      

      
        Living computers powered by mushrooms
        Scientists have found that mushrooms can act as organic memory devices, mimicking neural activity while consuming minimal power. The Ohio State team grew and trained shiitake fungi to perform like computer chips, capable of switching between electrical states thousands of times per second. These fungal circuits are biodegradable and low-cost, opening the door to sustainable, brain-like computing.

      

      
        Astronomers just captured the sharpest view of a distant star ever seen
        A UCLA-led team has achieved the sharpest-ever view of a distant star's disk using a groundbreaking photonic lantern device on a single telescope--no multi-telescope array required. This technology splits incoming starlight into multiple channels, revealing previously hidden details of space objects.

      

      
        Scientists just changed the nature of matter with a flash of light
        Researchers in Konstanz discovered a way to manipulate materials with light by exciting magnon pairs, reshaping their magnetic "fingerprint." This allows non-thermal control of magnetic states and data transmission at terahertz speeds. Using simple haematite crystals, the technique could enable room-temperature quantum effects. The breakthrough blurs the line between physics and magic.

      

      
        The Universe's first radio waves could reveal dark matter
        Researchers propose that hydrogen gas from the early Universe emitted detectable radio waves influenced by dark matter. Studying these signals, especially from the Moon's radio-quiet environment, could reveal how dark matter clumped together before the first stars formed. This approach opens a new window into the mysterious cosmic era just 100 million years after the Big Bang.

      

      
        Japanese scientists unveil a quantum battery that defies energy loss
        A team of researchers has designed a theoretical model for a topological quantum battery capable of long-distance energy transfer and immunity to dissipation. By exploiting topological properties in photonic waveguides, they showed that energy loss can not only be prevented but briefly enhance charging power. This breakthrough may lead to efficient nanoscale batteries and pave the way for practical quantum devices.
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It sounds creepy, but these scientific breakthroughs could save lives | ScienceDaily
Brains, spiders, (were)wolves and slimy eyeballs might sound like props from a horror movie, but these eerie topics come straight from serious scientific research. Studies published in ACS journals are exploring innovative ways to improve human health, from growing brain tissue without animal testing to creating on-demand wound care and developing edible coatings that keep vegetables fresh. Even the human eye is under investigation as scientists uncover how microplastics might affect our vision.


						
Growing Mini-Brains in the Lab

In a study described in ACS Sensors, scientists successfully cultivated a small, three-dimensional "mini-brain" in a dish. Over the course of two years, cultured human nerve cells multiplied and organized themselves into a functioning organoid capable of generating electrical activity. This breakthrough allows researchers to explore how brain cells interact and communicate without using animals in experiments. Future advances could make these organoids valuable tools for studying brain function -- or, as the researchers jokingly note, a possible "lab-grown lunch option for zombies."

Spider-Inspired Glove Spins Wound Dressings

In ACS Applied Materials & Interfaces, scientists took inspiration from spiders to create a unique glove fitted with spinneret-like devices that release ultra-thin polymer fibers. The invention allows medical workers to spin wound dressings directly onto injuries in real time. Such a system could be especially useful in hospitals, sports arenas, or battlefield environments. And in case anyone is wondering, these experiments did not involve any radioactive spider bites.

Wolf Apple Coating Keeps Produce Fresher

Researchers reporting in ACS Food Science & Technology found that starch extracted from the wolf apple -- a fruit native to Brazil and a favorite of the maned wolf -- can be transformed into a natural, edible coating that helps preserve food. When applied to baby carrots, the coating kept them bright and fresh for up to 15 days at room temperature. The material offers a safe, cost-effective way to extend the shelf life of produce, whether or not there's a full moon.

Microplastics Found in Human Retinas

In ACS Environmental Science & Technology Letters, scientists examined 12 post-mortem human retinas (no eye of newt required) and discovered microplastic particles in every sample. The plastics varied in type and concentration, revealing how pervasive they have become -- even in such delicate tissue. The researchers say these findings lay important groundwork for future investigations into how microplastics might influence vision and overall eye health.
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Scientists turn common semiconductor into a superconductor | ScienceDaily
For decades, researchers have tried to create semiconductor materials that can also act as superconductors -- materials capable of carrying electric current without resistance. Semiconductors, which form the foundation of modern computer chips and solar cells, could operate far faster and more efficiently if they also possessed superconducting abilities. Yet turning materials like silicon and germanium into superconductors has remained a major challenge, largely because it requires maintaining a delicate atomic arrangement that allows electrons to move freely.


						
A global team of scientists has now achieved what once seemed out of reach. In a new study published in Nature Nanotechnology, they report creating a form of germanium that exhibits superconductivity. This means it can conduct electricity with zero resistance, allowing electric currents to circulate endlessly without losing energy. Such behavior could dramatically boost the performance of electronic and quantum devices while reducing power consumption.

"Establishing superconductivity in germanium, which is already widely used in computer chips and fiber optics, can potentially revolutionize scores of consumer products and industrial technologies," explains Javad Shabani, a physicist at New York University and director of its Center of Quantum Information Physics and Quantum Institute.

Peter Jacobson, a physicist at the University of Queensland, adds that the findings could accelerate progress in building practical quantum systems. "These materials could underpin future quantum circuits, sensors, and low-power cryogenic electronics, all of which need clean interfaces between superconducting and semiconducting regions," he says. "Germanium is already a workhorse material for advanced semiconductor technologies, so by showing it can also become superconducting under controlled growth conditions there's now potential for scalable, foundry-ready quantum devices."

How Semiconductors Become Superconductors

Germanium and silicon, both group IV elements with diamond-like crystal structures, occupy a unique position between metals and insulators. Their versatility and durability make them central to modern manufacturing. To induce superconductivity in such elements, scientists must carefully alter their atomic structure to increase the number of electrons available for conduction. These electrons then pair up and move through the material without resistance -- a process that is notoriously difficult to fine-tune on the atomic scale.

In the new study, researchers developed germanium films heavily infused with gallium, a softer element commonly used in electronics. This technique, known as "doping," has long been used to modify a semiconductor's electrical behavior. Normally, high levels of gallium destabilize the crystal, preventing superconductivity.




The team overcame this limitation using advanced X-ray methods to guide a refined process that encourages gallium atoms to take the place of germanium atoms in the crystal lattice. Although this substitution slightly distorts the crystal, it preserves its overall stability and allows it to carry current with zero resistance at 3.5 Kelvin (about -453 degrees Fahrenheit), confirming that it had become superconducting.

Precision Tools Unlock Atomic Control

"Rather than ion implantation, molecular beam epitaxy was used to precisely incorporate gallium atoms into the germanium's crystal lattice," says Julian Steele, a physicist at the University of Queensland and a co-author of the study. "Using epitaxy -- growing thin crystal layers -- means we can finally achieve the structural precision needed to understand and control how superconductivity emerges in these materials."

As Shabani notes, "This works because group IV elements don't naturally superconduct under normal conditions, but modifying their crystal structure enables the formation of electron pairings that allow superconductivity."

The study also involved researchers from ETH Zurich and the Ohio State University and received partial support from the US Air Force's Office of Scientific Research (FA9550-21-1-0338). This international effort marks a key step toward integrating superconducting behavior into the very materials that drive today's electronics, potentially reshaping the landscape of computing and quantum technology.
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Scientists discover a way simulate the Universe on a laptop | ScienceDaily
As astronomers gather more data than ever before, studying the cosmos has become an increasingly complex task. A new innovation is changing that reality. Researchers have now developed a way to analyze enormous cosmic data sets using only a laptop and a few hours of processing time.


						
Leading this effort is Dr. Marco Bonici, a postdoctoral researcher at the Waterloo Centre for Astrophysics at the University of Waterloo. Bonici and an international team created Effort.jl, short for EFfective Field theORy surrogate. This tool uses advanced numerical techniques and smart data-preprocessing methods to deliver exceptional computational performance while maintaining the accuracy required in cosmology. The team designed it as a powerful emulator for the Effective Field Theory of Large-Scale Structure (EFTofLSS), allowing researchers to process vast datasets more efficiently than ever before.

Turning Frustration Into Innovation

The idea for Effort.jl emerged from Bonici's experience running time-consuming computer models. Each time he adjusted even a single parameter, it could take days of extra computation to see the results. That challenge inspired him to build a faster, more flexible solution that could handle such adjustments in hours rather than days.

"Using Effort.jl, we can run through complex data sets on models like EFTofLSS, which have previously needed a lot of time and computer power," Bonici explained. "With projects like DESI and Euclid expanding our knowledge of the universe and creating even larger astronomical datasets to explore, Effort.jl allows researchers to analyze data faster, inexpensively and multiple times while making small changes based on nuances in the data."

Smarter Simulations for a Faster Universe

Effort.jl belongs to a class of tools known as emulators. These are trained computational shortcuts that replicate the behavior of large, resource-intensive simulations but run dramatically faster. By using emulators, scientists can explore many possible cosmic scenarios in a fraction of the time and apply advanced techniques such as gradient-based sampling to study intricate physical models with greater efficiency.




"We were able to validate the predictions coming out of Effort.jl by aligning them with those coming out of EFTofLSS," Bonici said. "The margin of error was small and showed us that the calculations coming out of Effort.jl are strong. Effort.jl can also handle observational quirks like distortions in data and can be customized very easily to the needs of the researcher."

Human Expertise Still Matters

Despite its impressive capabilities, Effort.jl is not a substitute for scientific understanding. Cosmologists still play a vital role in setting parameters, interpreting results, and applying physical insight to ensure meaningful conclusions. The combination of expert knowledge and computational power is what makes the system so effective.

Looking ahead, Effort.jl is expected to take on even larger cosmological datasets and work alongside other analytical tools. Researchers also see potential for its methods in areas beyond astrophysics, including weather and climate modeling.

The paper, "Effort.jl: a fast and differentiable emulator for the Effective Field Theory of the Large Scale Structure of the Universe," was published in the Journal of Cosmology and Astroparticle Physics.
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Webb reveals the Universe's first galaxies were a chaotic mess | ScienceDaily
Astronomers using the James Webb Space Telescope (JWST) have obtained the clearest view yet of how galaxies came together just a few hundred million years after the Big Bang. Their observations reveal that these early galaxies were far more disorderly and turbulent than the graceful spirals we see across the cosmos today.


						
Led by researchers at the University of Cambridge, the team examined over 250 youthful galaxies that existed when the universe was between 800 million and 1.5 billion years old. By tracking the movement of gas within these systems, they found that most were highly unstable, filled with clumps of gas and stars rather than the smooth, rotating disks seen in mature galaxies such as the Milky Way.

From Cosmic Chaos to Order

The findings, published in Monthly Notices of the Royal Astronomical Society, suggest that galaxies slowly transitioned from chaotic to stable structures as the universe evolved. During the early stages of cosmic history, intense star formation and gravitational forces stirred the gas so violently that many galaxies struggled to settle into steady rotation.

"We don't just see a few spectacular outliers -- this is the first time we've been able to look at an entire population at once," said first author Lola Danhaive from Cambridge's Kavli Institute for Cosmology. "We found huge variation: some galaxies are beginning to settle into ordered rotation, but most are still chaotic, with gas puffed up and moving in all directions."

To investigate these distant galaxies, the researchers used JWST's NIRCam instrument in a specialized "grism mode" that records faint light from ionised hydrogen gas. Danhaive developed new software to decode the complex data, linking it with images from other JWST surveys to track how gas was moving within each galaxy.

"Previous results suggested massive, well-ordered disks forming very early on, which didn't fit our models," said co-author Dr. Sandro Tacchella of the Kavli Institute and the Cavendish Laboratory. "But by looking at hundreds of galaxies with lower stellar masses instead of just one or two, we see the bigger picture, and it's much more in line with theory. Early galaxies were more turbulent, less stable, and grew up through frequent mergers and bursts of star formation."

Bridging Cosmic Eras




"This work helps bridge the gap between the epoch of reionisation and the so-called cosmic noon, when star formation peaked," said Danhaive, who is also affiliated with the Cavendish Laboratory. "It shows how the building blocks of galaxies gradually transitioned from chaotic clumps into ordered structures, and how galaxies such as the Milky Way formed."

The study highlights how JWST is allowing astronomers to study galaxy dynamics at an unprecedented level of detail. Future research will combine these findings with observations of cold gas and dust to create a more complete understanding of how the universe's first galaxies came together.

"This is just the beginning," said Tacchella. "With more data, we'll be able to track how these turbulent systems grew up and became the graceful spirals we see today."

The research was supported by the Royal Society, the European Union, and the Science and Technology Facilities Council (STFC), part of UK Research and Innovation (UKRI). JWST is an international collaboration between NASA, ESA, and the Canadian Space Agency (CSA). The data were collected through the JWST Advanced Deep Extragalactic Survey (JADES). Sandro Tacchella is a Fellow of St Edmund's College, Cambridge, and Lola Danhaive is a PhD student in the Centre for Doctoral Training (CDT) in Data Intensive Science.
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Hidden clues in ghostly particles could explain why we exist | ScienceDaily
A Michigan State University researcher has helped lead a groundbreaking effort that brings scientists closer to uncovering how the universe came to be.


						
For the first time, two of the world's largest neutrino experiments -- T2K in Japan and NOvA in the United States -- have combined their data to achieve unprecedented precision in studying neutrinos, the nearly invisible particles that fill the cosmos but rarely interact with anything.

Their joint analysis, recently published in Nature, offers the most accurate measurements yet of how neutrinos change from one type to another as they travel through space. This milestone paves the way for future research that could deepen our understanding of the universe's evolution -- or even challenge current scientific theories.

Kendall Mahn, a professor of physics and astronomy at Michigan State University and co-spokesperson for T2K, helped coordinate the collaboration. By uniting the strengths of both experiments, the teams achieved results that neither could have reached on its own.

"This was a big victory for our field," Mahn said. "This shows that we can do these tests, we can look into neutrinos in more detail and we can succeed in working together."

Why Matter Exists at All

According to physicists, the early universe should have contained equal amounts of matter and antimatter. If that had been the case, the two would have annihilated each other completely. Yet, matter somehow survived -- and we have no clear reason why.




Many researchers believe the answer may be hidden in the strange behavior of neutrinos, tiny particles that constantly pass through us but rarely interact. Understanding a process called neutrino oscillation, where these particles change "flavors" as they move, could help explain why matter triumphed over antimatter.

"Neutrinos are not well understood," said MSU postdoctoral associate Joseph Walsh, who worked on the project. "Their very small masses mean they don't interact very often. Hundreds of trillions of neutrinos from the sun pass through your body every second, but they will almost all pass straight through. We need to produce intense sources or use very large detectors to give them enough chance to interact for us to see them and study them."

How the Experiments Work

Both T2K and NOvA are known as long-baseline experiments. Each sends a focused beam of neutrinos toward two detectors -- one near the source and another hundreds of miles away. By comparing results from both detectors, scientists can track how neutrinos change along the way.

Because the experiments differ in design, energy, and distance, combining their data gives researchers a more complete picture.

"By making a joint analysis you can get a more precise measurement than each experiment can produce alone," said NOvA collaborator Liudmila Kolupaeva. "As a rule, experiments in high-energy physics have different designs even if they have the same science goal. Joint analyses allow us to use complementary features of these designs."

The Puzzle of Neutrino Mass




A major focus of the study is something called "neutrino mass ordering," which asks which neutrino type is the lightest. This isn't as simple as weighing particles on a scale. Neutrinos exist in three mass states, and each flavor of neutrino is actually a mixture of those states.

Scientists are trying to determine whether the mass arrangement follows a "normal" pattern (two light and one heavy) or an "inverted" one (two heavy and one light). In the normal case, muon neutrinos are more likely to become electron neutrinos, while their antimatter partners are less likely to do so. The reverse occurs in the inverted pattern.

An imbalance between neutrinos and their antimatter counterparts might mean that these particles violate a principle known as charge-parity (CP) symmetry -- meaning they don't behave exactly the same as their mirror opposites. Such a violation could explain why matter dominates the universe.

What the Results Show

The combined results from NOvA and T2K don't yet point decisively toward either mass ordering. If future studies confirm the normal ordering, scientists will still need more data to clarify whether CP symmetry is broken. But if the inverted ordering proves correct, this research suggests neutrinos could indeed violate CP symmetry, offering a powerful clue to why matter exists.

If neutrinos turn out not to violate CP symmetry, physicists would lose one of their strongest explanations for the existence of matter.

While these results don't solve the neutrino mystery outright, they expand what scientists know about these elusive particles and demonstrate the strength of international collaboration in physics.

The NOvA collaboration includes over 250 scientists and engineers from 49 institutions in eight countries. The T2K team involves more than 560 members from 75 institutions across 15 nations. The two groups began working together on this analysis in 2019, merging eight years of NOvA data with a decade of T2K results. Both experiments continue to collect new information for future updates.

"These results are an outcome of a cooperation and mutual understanding of two unique collaborations, both involving many experts in neutrino physics, detection technologies and analysis techniques, working in very different environments, using different methods and tools," T2K collaborator Tomas Nosek said.
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Twin black hole collisions put Einstein's general relativity to its most extreme test | ScienceDaily
Two colossal black hole collisions, detected just a month apart in late 2024, are reshaping how scientists interpret the most extreme cosmic events in the universe. These twin mergers not only provide fresh insight into how black holes form and evolve but also confirm, with unmatched precision, the predictions of Albert Einstein's general theory of relativity. The findings may also help researchers uncover new, undiscovered particles that could extract energy from black holes.


						
In a study published October 28 in The Astrophysical Journal Letters, the international LIGO-Virgo-KAGRA Collaboration announced the detection of two remarkable gravitational wave signals from black holes with unusual spin patterns recorded in October and November of last year.

Ripples in Space and Time Reveal Cosmic Collisions

Gravitational waves are tiny ripples in space-time that occur when massive celestial objects crash or merge. The strongest signals come from the collision of black holes. The first event, GW241011 (October 11, 2024), happened about 700 million light years from Earth when two black holes -- about 20 and 6 times the mass of our sun -- merged. The larger one was identified as one of the fastest-spinning black holes ever observed.

Roughly a month later, a second event, GW241110 (November 10, 2024), was detected some 2.4 billion light years away. This merger involved black holes weighing roughly 17 and 8 solar masses. Unlike most black holes that spin in the same direction as their orbit, the main black hole in GW241110 spun in the opposite direction, marking the first observation of such a configuration.

"Each new detection provides important insights about the universe, reminding us that each observed merger is both an astrophysical discovery but also an invaluable laboratory for probing the fundamental laws of physics," said co-author Carl-Johan Haster, assistant professor of astrophysics at the University of Nevada, Las Vegas (UNLV). "Binaries like these had been predicted given earlier observations, but this is the first direct evidence for their existence."

Revealing the Secret Lives of Merging Black Holes

Einstein first predicted the existence of gravitational waves in 1916 as part of his general theory of relativity. Their existence was indirectly confirmed in the 1970s, but scientists did not directly observe them until 2015 when the LIGO observatory detected waves created by a black hole merger.




Today, the LIGO-Virgo-KAGRA network operates as a global system of advanced detectors. The team is currently in its fourth observation campaign, known as O4, which began in May 2023 and will continue through mid-November 2025. To date, about 300 black hole mergers have been detected, including candidates found during this ongoing run.

The recent detection of GW241011 and GW241110 demonstrates how far gravitational-wave astronomy has advanced in uncovering the inner workings of black hole systems. Both events suggest that some of these black holes could be "second-generation," formed from the remnants of earlier mergers.

"GW241011 and GW241110 are among the most novel events among the several hundred that the LIGO-Virgo-KAGRA network has observed," said Stephen Fairhurst, professor at Cardiff University and spokesperson for the LIGO Scientific Collaboration. "With both events having one black hole that is both significantly more massive than the other and rapidly spinning, they provide tantalizing evidence that these black holes were formed from previous black hole mergers."

Researchers noted several intriguing patterns, including large differences in mass between the paired black holes -- the larger being nearly twice as massive as its companion -- and unusual spin directions. These traits suggest that the black holes formed through a process called hierarchical merger, in which black holes in densely populated regions such as star clusters collide multiple times over their lifetimes.

"These two binary black hole mergers offer us some of the most exciting insights yet about the earlier lives of black holes," said Thomas Callister, co-author and assistant professor at Williams College. "They teach us that some black holes exist not just as isolated partners but likely as members of a dense and dynamic crowd. Moving forward, the hope is that these events and other observations will teach us more and more about the astrophysical environments that host these crowds."

Testing Einstein's Theory Under Extreme Conditions

The extraordinary precision of GW241011's detection gave researchers an opportunity to test Einstein's general relativity in one of the most extreme environments ever measured. Because this event was captured so clearly, scientists could compare the results with predictions from Einstein's equations and Roy Kerr's solution describing rotating black holes.




The rapid spin of GW241011 slightly distorted its shape, leaving a unique fingerprint in the gravitational waves. Analysis of the data showed an exceptional match to Kerr's model, confirming Einstein's predictions with record accuracy.

The significant difference in the masses of the colliding black holes also produced a "higher harmonic," a kind of overtone similar to those heard in musical instruments. This rare feature, seen clearly for only the third time, provides another successful test of Einstein's theory.

"The strength of GW241011, combined with the extreme properties of its black hole components provide unprecedented means for testing our understanding of black holes themselves," says Haster. "We now know that black holes are shaped like Einstein and Kerr predicted, and general relativity can add two more checkmarks in its list of many successes. This discovery also means that we're more sensitive than ever to any new physics that might lie beyond Einstein's theory."

Searching for Clues to New Particles

Rapidly rotating black holes like those observed in this study now have yet another application -- in particle physics. Scientists can use them to test whether certain hypothesized light-weight elementary particles exist and how massive they are.

These particles, called ultralight bosons, are predicted by some theories that go beyond the Standard Model of particle physics, which describes and classifies all known elementary particles. If ultralight bosons exist, they can extract rotational energy from black holes. How much energy is extracted and how much the rotation of the black holes slows down over time depends on the mass of these particles, which is still unknown.

The observation that the massive black hole in the binary system that emitted GW241011 continues to rotate rapidly even millions or billions of years after it formed rules out a wide range of ultralight boson masses.

"Planned upgrades to the LIGO, Virgo, and KAGRA detectors will enable further observations of similar systems, enabling us to better understand both the fundamental physics governing these black hole binaries and the astrophysical mechanisms that lead to their formation," said Fairhurst.

Joe Giaime, site head for the LIGO Livingston Observatory, noted that LIGO scientists and engineers have made improvements to the detectors in recent years, which has resulted in precision measurements of merger waveforms that allow for the kind of subtle observations that were needed for GW241011 and GW241110.

"Better sensitivity not only allows LIGO to detect many more signals, but also permits deeper understanding of the ones we detect," he said.
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New quantum network could finally reveal dark matter | ScienceDaily
Detecting dark matter, the invisible substance thought to keep galaxies intact, remains one of the most enduring mysteries in physics. Although it cannot be directly observed or touched, researchers suspect that dark matter leaves behind faint traces. These subtle signals might be detectable using advanced quantum technologies that can sense extremely small disturbances.


						
A team at Tohoku University has proposed a new strategy to make quantum sensors more powerful by linking them together in carefully designed networks. These sensors rely on the principles of quantum physics to measure minute fluctuations that ordinary instruments would miss. By connecting them in optimized patterns, the researchers believe it may be possible to detect the elusive fingerprints of dark matter with unprecedented precision.

Superconducting Qubits Become Cosmic Detectors

The research centers on superconducting qubits, tiny electronic circuits kept at extremely low temperatures. These qubits are typically used in quantum computers, but in this case they act as ultrasensitive detectors. The concept is similar to teamwork -- while a single sensor might struggle to pick up a weak signal, a coordinated network of qubits can amplify and identify it far more effectively.

To test this concept, the team experimented with several types of network structures, including ring, line, star, and fully connected configurations. They built systems using four and nine qubits and then applied variational quantum metrology (a technique that works much like training a machine-learning algorithm) to fine-tune how quantum states were prepared and measured. To further improve accuracy, they used Bayesian estimation to reduce noise, similar to sharpening a blurred photograph.

Strong Results Show Real-World Potential

The optimized networks consistently outperformed conventional approaches, even when realistic noise was added. This result suggests that the method could already be implemented on existing quantum devices.




"Our goal was to figure out how to organize and fine-tune quantum sensors so they can detect dark matter more reliably," explained Dr. Le Bin Ho, the study's lead author. "The network structure plays a key role in enhancing sensitivity, and we've shown it can be done using relatively simple circuits."

Beyond the hunt for dark matter, these quantum sensor networks could drive major advances in technology. Potential applications include quantum radar, gravitational wave detection, and highly accurate timekeeping. In the future, the same approach could help improve GPS precision, enhance MRI brain scans, and even reveal hidden underground structures.

"This research shows that carefully designed quantum networks can push the boundaries of what is possible in precision measurement," Dr. Ho added. "It opens the door to using quantum sensors not just in laboratories, but in real-world tools that require extreme sensitivity."

Next Steps for Quantum Research

Looking ahead, the Tohoku University team plans to expand this method to larger sensor networks and develop techniques to make them more resilient against noise.

Their findings were published in Physical Review D on October 1, 2025.
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Scientists just found a way to grow diamonds without heat or pressure | ScienceDaily
Scientists from the University of Tokyo and their collaborators have created a new approach to forming artificial diamonds that offers surprising advantages. By carefully preparing carbon-based samples and then exposing them to an electron beam, the researchers discovered that their process not only converts the material into diamond but also protects delicate organic substances from beam damage. This advance could pave the way for improved imaging and analysis methods in materials science and biology.


						
Traditionally, diamond production involves converting carbon at enormous pressures and temperatures, where the diamond form is stable, or by using chemical vapor deposition, where it is not. Professor Eiichi Nakamura and his team at the University of Tokyo's Department of Chemistry pursued a different path. They tested a low-pressure technique using controlled electron irradiation on a molecule known as adamantane (C10H16).

Adamantane has a carbon framework that mirrors diamond's tetrahedral structure, making it an appealing starting material for forming nanodiamonds. However, to transform adamantane into diamond, scientists must precisely remove hydrogen atoms (C-H bonds) and replace them with carbon-carbon (C-C) links, arranging the atoms into a three-dimensional diamond lattice. Although this reaction pathway was known in theory, Nakamura explained that "The real problem was that no one thought it feasible."

Watching Diamond Formation in Real Time

Earlier work using mass spectrometry indicated that single-electron ionization could help break C-H bonds, but that method could only infer structures in the gas phase and could not isolate solid products. To overcome this limitation, Nakamura's group turned to transmission electron microscopy (TEM), a tool that can image materials at atomic resolution. They exposed tiny adamantane crystals to electron beams of 80-200 kiloelectron volts at temperatures between 100-296 kelvins in a vacuum for several seconds.

This setup allowed the team to directly observe the process of nanodiamond formation. In addition to demonstrating how electron irradiation drives polymerization and restructuring, the experiment revealed TEM's potential for studying controlled reactions in other organic molecules as well.

For Nakamura, who has spent decades in synthetic and computational chemistry, this project represented the culmination of a long-standing goal. "Computational data gives you 'virtual' reaction paths, but I wanted to see it with my eyes," he said. Many believed that electron beams would destroy organic molecules, but Nakamura's persistence since 2004 has shown that, under the right conditions, they can instead trigger stable, predictable reactions.




Building Nanodiamonds Under the Beam

Under extended exposure, the process produced nearly perfect nanodiamonds with a cubic crystal structure and diameters up to 10 nanometers, along with the release of hydrogen gas. TEM imaging revealed how chains of adamantane molecules gradually transformed into spherical nanodiamonds, with the reaction rate controlled by the breaking of C-H bonds. Other hydrocarbons failed to produce the same result, underscoring adamantane's unique suitability for diamond growth.

The discovery opens up fresh possibilities for manipulating chemical reactions in fields such as electron lithography, surface science, and microscopy. The researchers also suggest that similar high-energy irradiation processes may explain how diamonds form naturally in meteorites or uranium-rich rocks. Beyond this, the method could support the fabrication of doped quantum dots, key components for quantum computing and advanced sensors.

A Dream Two Decades in the Making

Reflecting on the breakthrough, Nakamura described it as the realization of a 20-year vision. "This example of diamond synthesis is the ultimate demonstration that electrons do not destroy organic molecules but let them undergo well-defined chemical reactions, if we install suitable properties in molecules to be irradiated," he said. His achievement may permanently reshape how scientists use electron beams, offering a clearer window into the chemical transformations that take place under irradiation.
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Physicists capture trillion degree heat from the Big Bang's primordial plasma | ScienceDaily
A team led by Rice University physicist Frank Geurts has achieved a major milestone in particle physics by measuring the temperature of quark-gluon plasma (QGP) at different stages of its evolution. This plasma is a form of matter thought to have filled the universe only millionths of a second after the big bang, the event that marks the universe's origin and expansion. The results, published Oct. 14 in Nature Communications, offer a rare look at the extreme conditions that shaped the early cosmos.


						
Tracking Heat in the Early Universe

Measuring temperatures in environments where no instrument can physically survive has long challenged scientists. The team overcame this by studying thermal electron-positron pairs released during high-speed collisions of atomic nuclei at the Relativistic Heavy Ion Collider (RHIC) at Brookhaven National Laboratory in New York. These emissions provided a way to reconstruct how hot the plasma became as it formed and cooled.

Earlier temperature estimates had been uncertain, often distorted by motion within the plasma that created Doppler-like shifts or by confusion about whether the readings reflected the plasma itself or later stages of its decay.

"Our measurements unlock QGP's thermal fingerprint," said Geurts, a professor of physics and astronomy and co-spokesperson of the RHIC STAR collaboration. "Tracking dilepton emissions has allowed us to determine how hot the plasma was and when it started to cool, providing a direct view of conditions just microseconds after the universe's inception."

Opening a New Thermal Window

The quark-gluon plasma is a unique state of matter where the basic building blocks of protons and neutrons, quarks and gluons, exist freely rather than being confined inside particles. Its behavior depends almost entirely on temperature. Until now, scientists lacked the tools to peer into this hot, fast-expanding system without distorting the results. With QGP reaching temperatures of several trillion Kelvins, the challenge was to find a "thermometer" capable of observing it without interference.




"Thermal lepton pairs, or electron-positron emissions produced throughout the QGP's lifetime, emerged as ideal candidates," Geurts said. "Unlike quarks, which can interact with the plasma, these leptons pass through it largely unscathed, carrying undistorted information about their environment."

Detecting these fleeting pairs among countless other particles required extremely sensitive equipment and meticulous calibration.

Experimental Breakthrough at RHIC

To achieve this, the team refined RHIC's detectors to isolate low-momentum lepton pairs and reduce background noise. They tested the idea that the energy distribution of these pairs could directly reveal the plasma's temperature. The approach, known as a penetrating thermometer, integrates emissions across the QGP's entire lifetime to produce an average thermal profile.

Despite challenges in distinguishing genuine thermal signals from unrelated processes, the researchers obtained highly precise measurements.

Distinct Temperature Stages Revealed

The results showed two clear temperature ranges, depending on the mass of the emitted dielectron pairs. In the low-mass range, the average temperature reached about 2.01 trillion Kelvin, consistent with theoretical predictions and with temperatures observed when the plasma transitions into ordinary matter. In the higher mass range, the average temperature was around 3.25 trillion Kelvin, representing the plasma's earlier, hotter phase.




This contrast suggests that low-mass dielectrons are produced later in the plasma's evolution, while high-mass ones come from its initial, more energetic stage.

"This work reports average QGP temperatures at two distinct stages of evolution and multiple baryonic chemical potentials, marking a significant advance in mapping the QGP's thermodynamic properties," Geurts said.

Mapping Matter Under Extreme Conditions

By precisely measuring the temperature of the QGP at different points in its evolution, scientists gain crucial experimental data needed to complete the "QCD phase diagram," which is essential for mapping out how fundamental matter behaves under immense heat and density, akin to conditions that existed moments after the big bang and are present in cosmic phenomena like neutron stars.

"Armed with this thermal map, researchers can now refine their understanding of QGP lifetimes and its transport properties, thus improving our understanding of the early universe," Geurts said. "This advancement signifies more than a measurement; it heralds a new era in exploring matter's most extreme frontier."

Contributors to the study include former Rice postdoctoral associate Zaochen Ye (now at South China Normal University), Rice alumnus Yiding Han (now at Baylor College of Medicine), and current Rice graduate student Chenliang Jin. The work was supported by the U.S. Department of Energy Office of Science.
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A revolutionary DNA search engine is speeding up genetic discovery | ScienceDaily
Rare genetic diseases can now be detected in patients, and tumor-specific mutations identified -- a milestone made possible by DNA sequencing, which transformed biomedical research decades ago. In recent years, the introduction of new sequencing technologies (next-generation sequencing) has driven a wave of breakthroughs. During 2020 and 2021, for instance, these methods enabled the rapid decoding and worldwide monitoring of the SARS-CoV-2 genome.


						
At the same time, an increasing number of researchers are making their sequencing results publicly accessible. This has led to an explosion of data, stored in major databases such as the American SRA (Sequence Read Archive) and the European ENA (European Nucleotide Archive). Together, these archives now hold about 100 petabytes of information -- roughly equivalent to the total amount of text found across the entire internet, with a single petabyte equaling one million gigabytes.

Until now, biomedical scientists needed enormous computing resources to search through these vast genetic repositories and compare them with their own data, making comprehensive searches nearly impossible. Researchers at ETH Zurich have now developed a way to overcome that limitation.

Full-text search instead of downloading entire data sets

The team created a tool called MetaGraph, which dramatically streamlines and accelerates the process. Instead of downloading entire datasets, MetaGraph enables direct searches within the raw DNA or RNA data -- much like using an internet search engine. Scientists simply enter a genetic sequence of interest into a search field and, within seconds or minutes depending on the query, can see where that sequence appears in global databases.

"It's a kind of Google for DNA," explains Professor Gunnar Ratsch, a data scientist in ETH Zurich's Department of Computer Science. Previously, researchers could only search for descriptive metadata and then had to download the full datasets to access raw sequences. That approach was slow, incomplete, and expensive.

According to the study authors, MetaGraph is also remarkably cost-efficient. Representing all publicly available biological sequences would require only a few computer hard drives, and large queries would cost no more than about 0.74 dollars per megabase.




Because the new DNA search engine is both fast and accurate, it could significantly accelerate research -- particularly in identifying emerging pathogens or analyzing genetic factors linked to antibiotic resistance. The system may even help locate beneficial viruses that destroy harmful bacteria (bacteriophages) hidden within these massive databases.

Compression by a factor of 300

In their study published on October 8 in Nature, the ETH team demonstrated how MetaGraph works. The tool organizes and compresses genetic data using advanced mathematical graphs that structure information more efficiently, similar to how spreadsheet software arranges values. "Mathematically speaking, it is a huge matrix with millions of columns and trillions of rows," Ratsch explains.

Creating indexes to make large datasets searchable is a familiar concept in computer science, but the ETH approach stands out for how it connects raw data with metadata while achieving an extraordinary compression rate of about 300 times. This reduction works much like summarizing a book -- it removes redundancies while preserving the essential narrative and relationships, retaining all relevant information in a much smaller form.

"We are pushing the limits of what is possible in order to keep the data sets as compact as possible without losing necessary information," says Dr. Andre Kahles, who, like Ratsch, is a member of the Biomedical Informatics Group at ETH Zurich. By contrast with other DNA search masks currently being researched, the ETH researchers' approach is scalable. This means that the larger the amount of data queried, the less additional computing power the tool requires.

Half of the data is already available now

First introduced in 2020, MetaGraph has been steadily refined. The tool is now publicly accessible for searches (https://metagraph.ethz.ch/search) and already indexes millions of DNA, RNA, and protein sequences from viruses, bacteria, fungi, plants, animals, and humans. Currently, nearly half of all available global sequence datasets are included, with the remainder expected to follow by the end of the year. Since MetaGraph is open source, it could also attract interest from pharmaceutical companies managing large volumes of internal research data.

Kahles even believes it is possible that the DNA search engine will one day be used by private individuals: "In the early days, even Google didn't know exactly what a search engine was good for. If the rapid development in DNA sequencing continues, it may become commonplace to identify your balcony plants more precisely."
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James Webb spots a cosmic moon factory 625 light-years away | ScienceDaily
NASA's James Webb Space Telescope has made the first direct measurements of both the chemical composition and physical conditions of a possible moon-forming disk surrounding a massive exoplanet. The carbon-rich disk encircles the planet known as CT Cha b, located about 625 light-years from Earth. While no moons were detected in the Webb data, the environment could serve as a birthplace for future moons, providing valuable insight into how such natural satellites come to exist.


						
The study describing these results appears in The Astrophysical Journal Letters.

A Young Star System in Its Earliest Stages

The star that CT Cha b orbits is only 2 million years old and is still gathering material from its surroundings. However, Webb's observations show that the smaller disk around the planet is separate from the larger one feeding the star. The planet and its star are an enormous 46 billion miles apart, revealing that they are distinct systems of activity.

Understanding how planets and moons form is essential to explaining how planetary systems evolve across the galaxy. Moons likely outnumber planets, and some may even support conditions suitable for life. Thanks to Webb's capabilities, astronomers are now beginning to directly observe these early moments of planetary and lunar development.

Tracing the Origins of Planetary Systems

Researchers say this finding is a breakthrough in understanding how planets and moons form and grow. Webb's detailed observations allow scientists to compare this young system with the early history of our own solar system, which took shape more than 4 billion years ago.




"We can see evidence of the disk around the companion, and we can study the chemistry for the first time. We're not just witnessing moon formation -- we're also witnessing this planet's formation," said co-lead author Sierra Grant of the Carnegie Institution for Science in Washington.

"We are seeing what material is accreting to build the planet and moons," added main lead author Gabriele Cugno of the University of Zurich and member of the National Center of Competence in Research PlanetS.

Unraveling the Light of a Distant Planet

To study CT Cha b, Webb used its MIRI (Mid-Infrared Instrument) and a medium resolution spectrograph. Early analyses of archived Webb data showed hints of molecules within the circumplanetary disk, prompting a more detailed investigation. Because the planet's faint glow is easily lost in the brightness of its host star, researchers applied high-contrast imaging techniques to separate the light of the planet from that of the star.

"We saw molecules at the location of the planet, and so we knew that there was stuff in there worth digging for and spending a year trying to tease out of the data. It really took a lot of perseverance," said Grant.

The team ultimately identified seven carbon-bearing molecules in the disk, including acetylene (C2H2) and benzene (C6H6). This strong carbon signature stands in sharp contrast to the chemistry of the star's own disk, where water is present but carbon is absent. The chemical differences between the two disks reveal how quickly these environments can evolve -- on the order of only 2 million years.




A Glimpse Into Moon Formation

Scientists have long theorized that Jupiter's four large moons -- Io, Europa, Ganymede, and Callisto -- originated from a similar disk surrounding the young planet billions of years ago. The alignment of their orbits supports this idea. The two outermost moons, Ganymede and Callisto, are composed of about 50% water ice but likely contain rocky cores rich in elements such as carbon or silicon.

"We want to learn more about how our solar system formed moons. This means that we need to look at other systems that are still under construction. We're trying to understand how it all works," said Cugno. "How do these moons come to be? What are their ingredients? What physical processes are at play, and over what timescales? Webb allows us to witness the drama of moon formation and investigate these questions observationally for the first time."

Over the next year, the research team plans to use Webb to study additional young planetary systems, aiming to compare the physical and chemical diversity among disks that may one day give rise to moons.

The James Webb Space Telescope is the world's leading space observatory, designed to explore the universe with unmatched precision. It is helping scientists unlock mysteries of our solar system, study distant planets orbiting other stars, and peer back to the earliest galaxies that shaped the cosmos. Webb is an international partnership between NASA, the European Space Agency (ESA), and the Canadian Space Agency (CSA), combining advanced technology and global collaboration to expand our understanding of the universe and our place within it.
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Breakthrough optical processor lets AI compute at the speed of light | ScienceDaily
Modern artificial intelligence (AI) systems, from robotic surgery to high-frequency trading, rely on processing streams of raw data in real time. Extracting important features quickly is critical, but conventional digital processors are hitting physical limits. Traditional electronics can no longer reduce latency or increase throughput enough to keep up with today's data-heavy applications.


						
Turning to Light for Faster Computing

Researchers are now looking to light as a solution. Optical computing -- using light instead of electricity to handle complex calculations -- offers a way to dramatically boost speed and efficiency. One promising approach involves optical diffraction operators, thin plate-like structures that perform mathematical operations as light passes through them. These systems can process many signals at once with low energy use. However, maintaining the stable, coherent light needed for such computations at speeds above 10 GHz has proven extremely difficult.

To overcome this challenge, a team led by Professor Hongwei Chen at Tsinghua University in China developed a groundbreaking device known as the Optical Feature Extraction Engine, or OFE2. Their work, published in Advanced Photonics Nexus, demonstrates a new way to perform high-speed optical feature extraction suitable for multiple real-world applications.

How OFE2 Prepares and Processes Data

A key advance in OFE2 is its innovative data preparation module. Supplying fast, parallel optical signals to the core optical components without losing phase stability is one of the toughest problems in the field. Fiber-based systems often introduce unwanted phase fluctuations when splitting and delaying light. The Tsinghua team solved this by designing a fully integrated on-chip system with adjustable power splitters and precise delay lines. This setup converts serial data into several synchronized optical channels. In addition, an integrated phase array allows OFE2 to be easily reconfigured for different computational tasks.

Once prepared, the optical signals pass through a diffraction operator that performs the feature extraction. This process is similar to a matrix-vector multiplication, where light waves interact to create focused "bright spots" at specific output points. By fine-tuning the phase of the input light, these spots can be directed toward chosen output ports, enabling OFE2 to capture subtle variations in the input data over time.




Record-Breaking Optical Performance

Operating at an impressive 12.5 GHz, OFE2 achieves a single matrix-vector multiplication in just 250.5 picoseconds -- the fastest known result for this type of optical computation. "We firmly believe this work provides a significant benchmark for advancing integrated optical diffraction computing to exceed a 10 GHz rate in real-world applications," says Chen.

The research team tested OFE2 across multiple domains. In image processing, it successfully extracted edge features from visual data, creating paired "relief and engraving" maps that improved image classification and increased accuracy in tasks such as identifying organs in CT scans. Systems using OFE2 required fewer electronic parameters than standard AI models, proving that optical preprocessing can make hybrid AI networks both faster and more efficient.

The team also applied OFE2 to digital trading, where it processed live market data to generate profitable buy and sell actions. After being trained with optimized strategies, OFE2 converted incoming price signals directly into trading decisions, achieving consistent returns. Because these calculations happen at the speed of light, traders could act on opportunities with almost no delay.

Lighting the Way Toward the Future of AI

Together, these achievements signal a major shift in computing. By moving the most demanding parts of AI processing from power-hungry electronic chips to lightning-fast photonic systems, technologies like OFE2 could usher in a new era of real-time, low-energy AI. "The advancements presented in our study push integrated diffraction operators to a higher rate, providing support for compute-intensive services in areas such as image recognition, assisted healthcare, and digital finance. We look forward to collaborating with partners who have data-intensive computational needs," concludes Chen.
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Hidden 5-mile wide asteroid crater beneath the Atlantic revealed in stunning 3D | ScienceDaily
Researchers from Heriot-Watt University have released striking images of an asteroid impact crater hidden deep beneath the floor of the Atlantic Ocean.


						
These images confirm that the 9 km (~5.6 mile) wide Nadir Crater, lying about 300 meters (~1000 feet) below the ocean floor, was created when an asteroid slammed into Earth roughly 66 million years ago at the end of the Cretaceous period.

The timing matches that of the Chicxulub impact in Mexico, the colossal 200 km (~125 mile) wide crater linked to the extinction of the dinosaurs.

Using the new data, scientists have pieced together what unfolded immediately after the Nadir impact: the crater initially formed as a deep bowl, molten rock surged upward from below, a vast zone of fractured rock spread outward for thousands of square kilometers, and an enormous tsunami more than 800 meters (~2600 feet) high swept across the Atlantic.

The research was published in Nature Communications Earth & Environment.

66 million-year-old underwater imprint 

Dr. Uisdean Nicholson of Heriot-Watt University first identified the Nadir Crater in 2022 while examining seismic reflection data from the Atlantic seabed off the coast of Guinea in West Africa.




The data revealed a circular depression measuring more than 8.5 km across, leading Dr. Nicholson to suspect it was the site of an ancient asteroid strike.

He then collaborated with experts in planetary science and geology from the UK and the USA to analyze the evidence. Early results suggested the crater was formed by an asteroid several hundred meters wide about 66 million years ago, but proof remained uncertain.

That confirmation has now arrived.

From a grainy ultrasound to a 3D image 

High-resolution, three-dimensional seismic data collected by the global geophysical company TGS and shared with Dr. Nicholson provides clear evidence that an asteroid created the Nadir Crater.

Dr. Nicholson said: "There are around 20 confirmed marine craters worldwide, and none of them has been captured in anything close to this level of detail. It's exquisite.




"Craters on the surface are usually heavily eroded and we can only see what is exposed, whereas craters on other planetary bodies usually only show the surface expression.

"These data allow us to image this fully in three dimensions and peel back the layers of sedimentary rock to look at the crater at all levels.

"One way to understand it is to think about a pregnancy ultrasound. A few generations ago, the ultrasound would show a grainy blob. Now you can see the baby's features in 3D, in incredible detail -- including all the internal organs.

"We've gone from 2D, fuzzy imaging to amazing high-resolution imaging of the Nadir Crater."

Data reveals minute-by-minute chaos after collision 

Dr. Nicholson said: "The new images paint a picture of the catastrophic event.

"We originally thought the asteroid would have been around 400m wide. We now think it was 450-500m wide, because of the larger crater size as shown by the 3D data.

"We can tell it came from about 20-40 degrees to the northeast, because of spiralling thrust-generated ridges surrounding the crater's central peak -- those are only formed following a low-angle oblique impact.

"And we think it would have hit Earth at about 20 km per second, or 72,000 km per hour, although we still need to confirm this with a new set of impact models."

Using the data, the scientists created a timeline of what happened in the seconds and minutes after impact.

Dr. Nicholson said: "After the impact and the central uplift forming, the soft sediments surrounding the crater flowed inwards towards the evacuated crater floor, creating a visible 'brim'.

"The earthquake shaking caused by the impact appears to have liquefied the sediments below the seabed across the entire plateau, causing faults to form below the seabed.

"The impact was also associated with large landslides as the plateau margin collapsed below the ocean.

"As well as this, we see evidence for a train of tsunami waves going away from, then back towards the crater, with large resurge scars preserving evidence of this catastrophic event."

A natural laboratory for asteroid impact research 

Dr. Nicholson points out that humans have never witnessed an asteroid of this size crashing into Earth.

"The closest humans have come to seeing something like this is the 1908 Tunguska event, when a 50-meter asteroid entered Earth's atmosphere and exploded in the skies above Siberia."

"The new 3D seismic data across the whole Nadir Crater is an unprecedented opportunity to test impact crater hypotheses, develop new models of crater formation in the marine environment and understand the consequences of such an event.

"We've applied to IODP3, which is a new international drilling program, to drill into the seabed and recover cores from the crater. These will give us more information about the shock pressures experienced during impact, and the precise age and sequence of events that occurred after this event."

Unlike the moon, Earth's craters erode 

Collaborator Dr. Sean Gulick of the University of Texas at Austin, USA, a geophysicist and expert on impact processes, noted: "3D seismic images of a fully-preserved impact crater are a fantastic research opportunity that can allow us to consider how impact processes and craters scale with the size of the impactor both for understand the evolution of the Earth, and other worlds."

Collaborator Dr. Veronica Bray of the University of Arizona, an expert in impact cratering across the solar system, commented: "We see pristine impact craters on airless bodies like the Moon, but don't have subsurface structural information.

"On the Earth, that is reversed: we have structural data from seismics, field mapping and drill cores, but the craters are usually very eroded at the surface.

"The new 3D seismic imaging of Nadir gives us both. It's a startlingly good look at an impact crater!"

Could an asteroid this size hit Earth soon?

The rubble pile asteroid Bennu is around 400m in diameter. It is considered the most hazardous object in near-Earth orbit. According to NASA scientists, its total impact probability through the year 2300 is about 1 in 1,750 (or 0.057%). The researchers were also able to identify September 24, 2182, as the most significant single date in terms of a potential impact, with an impact probability of 1 in 2,700 (or about 0.037%)
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AI restores James Webb telescope's crystal-clear vision | ScienceDaily
Two PhD students from Sydney have helped restore the sharp vision of the world's most powerful space observatory without ever leaving the ground. Louis Desdoigts, now a postdoctoral researcher at Leiden University in the Netherlands, and his colleague Max Charles celebrated their achievement with tattoos of the instrument they repaired inked on their arms -- an enduring reminder of their contribution to space science.


						
A Groundbreaking Software Fix

Researchers at the University of Sydney developed an innovative software solution that corrected blurriness in images captured by NASA's multi-billion-dollar James Webb Space Telescope (JWST). Their breakthrough restored the full precision of one of the telescope's key instruments, achieving what would once have required a costly astronaut repair mission.

This success builds on the JWST's only Australian-designed component, the Aperture Masking Interferometer (AMI). Created by Professor Peter Tuthill from the University of Sydney's School of Physics and the Sydney Institute for Astronomy, the AMI allows astronomers to capture ultra-high-resolution images of stars and exoplanets. It works by combining light from different sections of the telescope's main mirror, a process known as interferometry. When the JWST began its scientific operations, researchers noticed that AMI's performance was being affected by faint electronic distortions in its infrared camera detector. These distortions caused subtle image fuzziness, reminiscent of the Hubble Space Telescope's well-known early optical flaw that had to be corrected through astronaut spacewalks.

Solving a Space Problem from Earth

Instead of attempting a physical repair, PhD students Louis Desdoigts and Max Charles, working with Professor Tuthill and Associate Professor Ben Pope (at Macquarie University), devised a purely software-based calibration technique to fix the distortion from Earth.

Their system, called AMIGO (Aperture Masking Interferometry Generative Observations), uses advanced simulations and neural networks to replicate how the telescope's optics and electronics function in space. By pinpointing an issue where electric charge slightly spreads to neighboring pixels -- a phenomenon called the brighter-fatter effect -- the team designed algorithms that digitally corrected the images, fully restoring AMI's performance.




"Instead of sending astronauts to bolt on new parts, they managed to fix things with code," Professor Tuthill said. "It's a brilliant example of how Australian innovation can make a global impact in space science."

Sharper Views of the Universe

The results have been striking. With AMIGO in use, the James Webb Space Telescope has delivered its clearest images yet, capturing faint celestial objects in unprecedented detail. This includes direct images of a dim exoplanet and a red-brown dwarf orbiting the nearby star HD 206893, about 133 light years from Earth.

A related study led by Max Charles further demonstrated AMI's renewed precision. Using the improved calibration, the telescope produced sharp images of a black hole jet, the fiery surface of Jupiter's moon Io, and the dust-filled stellar winds of WR 137 -- showing that JWST can now probe deeper and clearer than before.

"This work brings JWST's vision into even sharper focus," Dr. Desdoigts said. "It's incredibly rewarding to see a software solution extend the telescope's scientific reach -- and to know it was possible without ever leaving the lab."

Dr. Desdoigts has now landed a prestigious postdoctoral research position at Leiden University in the Netherlands.

Both studies have been published on the pre-press server arXiv. Dr. Desdoigts' paper has been peer-reviewed and will shortly be published in the Publications of the Astronomical Society of Australia. We have published this release to coincide with the latest round of James Webb Space Telescope General Observer, Survey and Archival Research programs.

Associate Professor Benjamin Pope, who presented on these findings at SXSW Sydney, said the research team was keen to get the new code into the hands of researchers working on JWST as soon as possible.
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Scientists finally spot hidden waves powering the Sun's corona | ScienceDaily
Researchers have made a major leap in solar physics by finding the first direct evidence of small-scale torsional Alfven waves within the Sun's corona. These elusive magnetic waves, first theorized in the 1940s, have long been suspected to play a key role in heating the Sun's outer atmosphere.


						
The findings, published on October 24 in Nature Astronomy, were achieved using the powerful U.S. National Science Foundation (NSF) Daniel K. Inouye Solar Telescope in Hawaii. With this discovery, scientists may finally have an explanation for why the Sun's outer layer, the corona, reaches millions of degrees while its surface remains around 5,500degC.

Understanding Alfven Waves and Their Role

Alfven waves are magnetic vibrations that move through plasma, first predicted in 1942 by Nobel laureate Hannes Alfven. Larger versions of these waves have been seen before, often linked to solar flares. This new observation, however, marks the first time scientists have captured evidence of the smaller, constantly present twisting type that may provide continuous energy to the Sun.

UKRI Future Leader Fellow Professor Richard Morton of Northumbria University led the study. He explained, "This discovery ends a protracted search for these waves that has its origins in the 1940s. We've finally been able to directly observe these torsional motions twisting the magnetic field lines back and forth in the corona."

A Technological Breakthrough with the Inouye Solar Telescope

The discovery was made possible by the Daniel K. Inouye Solar Telescope's Cryogenic Near Infrared Spectropolarimeter (Cryo-NIRSP), the most advanced instrument ever built to study the Sun's corona. This instrument can detect extremely fine structures in the solar atmosphere and measure even the slightest motion of plasma.




The telescope's four-meter mirror -- four times larger than any previous solar telescope -- makes it the most powerful facility of its kind. Operated by the NSF's National Solar Observatory, it represents over twenty years of global collaboration. Northumbria University contributed through a UK consortium that designed cameras for the telescope's Visible Broadband Imager, building on the institution's strong background in solar research.

Tracking Superheated Iron in the Corona

Professor Morton was granted observing time while the telescope was still undergoing testing. Using Cryo-NIRSP, his team followed the movement of iron in the corona, heated to an extraordinary 1.6 million degrees Celsius.

The key to identifying the elusive twisting waves came from new data analysis methods developed by Morton. As he explains: "The movement of plasma in the sun's corona is dominated by swaying motions. These mask the torsional motions, so I had to develop a way of removing the swaying to find the twisting."

Unlike the more familiar "kink" waves that cause entire magnetic structures to sway and can be seen in solar videos, torsional Alfven waves create a subtle twisting motion that can only be detected spectroscopically. This means scientists must measure how plasma shifts toward and away from Earth, producing telltale red and blue patterns on opposite sides of magnetic structures.

Unlocking the Secrets of Solar Heat and Energy

This discovery sheds new light on how the Sun's atmosphere functions. The corona, visible during total solar eclipses, can exceed one million degrees Celsius -- hot enough to propel charged particles outward as the solar wind that fills our solar system.




The research involved scientists from Peking University (China), KU Leuven (Belgium), Queen Mary University of London, the Chinese Academy of Sciences, and the NSF National Solar Observatory in Hawaii and Colorado, reflecting a broad international effort.

Understanding how Alfven waves behave has practical significance for predicting space weather. The solar wind carries magnetic disturbances that can interfere with GPS, satellites, and power grids on Earth. These newly observed waves may also explain "magnetic switchbacks," bursts of energy in the solar wind recently detected by NASA's Parker Solar Probe.

"This research provides essential validation for the range of theoretical models that describe how Alfven wave turbulence powers the solar atmosphere," added Professor Morton. "Having direct observations finally allows us to test these models against reality."

Future Research and Ongoing Discoveries

The team anticipates this discovery will spark further investigations into how these waves propagate and dissipate energy in the corona. The ability of the Daniel K. Inouye Solar Telescope's Cryo-NIRSP instrument to provide high-quality spectra opens new possibilities for studying wave physics in the solar atmosphere.

The research was supported by UKRI Future Leaders Fellowships, the National Natural Science Foundation of China, and the European Union's Horizon Europe programme.

This is the third paper Professor Morton has published this year in relation to his research into Alfven waves. In April 2025 the paper High-frequency Coronal Alfvenic Waves Observed with DKIST/Cryo-NIRSPwas published in The Astrophysical Journal, followed by the paper On the Origins of Coronal Alfvenic Waves, published in June 2025 in The Astrophysical Journal Letters.
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The math says life shouldn't exist, but somehow it does | ScienceDaily
A groundbreaking study is taking a fresh look at one of science's oldest questions: how did life arise from nonliving material on early Earth? Researcher Robert G. Endres of Imperial College London has created a new mathematical framework suggesting that the spontaneous appearance of life may have been far less likely than many scientists once believed.


						
The Improbable Odds of Life Emerging Naturally

The research examines how extraordinarily difficult it would be for organized biological information to form under plausible prebiotic conditions. Endres illustrates this by comparing it to trying to write a coherent article for a leading science website by tossing random letters onto a page. As complexity increases, the probability of success quickly drops to near zero.

To explore the issue, Endres applied principles from information theory and algorithmic complexity to estimate what it would take for the first simple cell, known as a protocell, to assemble itself from basic chemical ingredients. This approach revealed that the odds of such a process happening naturally are astonishingly low.

Why Chance Alone May Not Be Enough

The findings suggest that random chemical reactions and natural processes may not fully explain how life appeared within the limited time available on early Earth. Because systems naturally tend toward disorder, building the intricate molecular organization required for life would have been a major challenge.

Although this doesn't mean that life's origin was impossible, Endres argues that current scientific models may be missing key elements. He emphasizes that identifying the physical principles behind life's emergence from nonliving matter remains one of the greatest unsolved problems in biological physics.




Considering a Speculative Alternative

The study also briefly considers directed panspermia, a controversial idea proposed by Francis Crick and Leslie Orgel. This hypothesis suggests that life could have been intentionally introduced to Earth by advanced extraterrestrial civilizations. While Endres acknowledges the idea as logically possible, he notes that it runs counter to Occam's razor, the principle that favors simpler explanations.

Rather than ruling out natural origins, the research provides a way to quantify how difficult the process may have been. It points to the potential need for new physical laws or mechanisms that could help overcome the immense informational and organizational barriers to life. The work represents an important move toward a more mathematically grounded understanding of how living systems might arise.

A Continuing Mystery

This study is a reminder that some of the most profound questions in science remain unanswered. By merging mathematics with biology, researchers are beginning to uncover new layers of insight into one of humanity's oldest mysteries: how existence itself began.

Adapted from an article originally published on Universe Today.
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MIT physicists just found a way to see inside atoms | ScienceDaily
Physicists at MIT have introduced a technique to study the interior of an atom's nucleus by relying on the atom's own electrons as "messengers" inside a molecule.


						
In research published on October 23 in Science, the team precisely measured the energy of electrons orbiting a radium atom that was chemically bound to a fluoride atom, forming radium monofluoride. By using the molecular environment as a microscopic stand-in for a particle collider, they confined the radium atom's electrons and increased the likelihood that some would briefly pass through the nucleus.

Traditional experiments that investigate nuclear interiors depend on kilometer-scale accelerators that speed up electron beams to smash into and fragment nuclei. The new molecule-centered approach provides a compact, table-top way to directly probe the inside of a nucleus.

Table-Top Method Detects Nuclear "Messages"

Working with radium monofluoride, the researchers tracked the energies of the radium atom's electrons as they moved within the molecule. They observed a small shift in energy and concluded that some electrons must have briefly entered the nucleus and interacted with what lies inside. As those electrons left, they retained the energy change, effectively carrying a nuclear "message" that reveals features of the nucleus's interior.

The method opens a path to measuring the nuclear "magnetic distribution." Inside a nucleus, each proton and neutron behaves like a tiny magnet, and their orientations depend on how these particles are arranged. The team plans to use the technique to map this property in radium for the first time, a step that could inform one of cosmology's central puzzles: why the universe contains far more matter than antimatter.

"Our results lay the groundwork for subsequent studies aiming to measure violations of fundamental symmetries at the nuclear level," says study co-author Ronald Fernando Garcia Ruiz, who is the Thomas A. Franck Associate Professor of Physics at MIT. "This could provide answers to some of the most pressing questions in modern physics."

MIT co-authors include Shane Wilkins, Silviu-Marian Udrescu, and Alex Brinson, together with collaborators from several institutions, including the Collinear Resonance Ionization Spectroscopy Experiment (CRIS) at CERN in Switzerland, where the experiments took place.




Matter-Antimatter Imbalance and Radium's Role

According to current understanding, the early universe should have contained nearly equal amounts of matter and antimatter. Yet nearly everything we can detect today is matter built from protons and neutrons inside atomic nuclei.

This observation conflicts with expectations from the Standard Model, suggesting that additional sources of fundamental symmetry violation are needed to account for the scarcity of antimatter. Such effects could appear within the nuclei of certain atoms, including radium.

Unlike most nuclei, which are close to spherical, radium's nucleus has an asymmetric, pear-like shape. Theorists predict that this geometry can amplify signals of symmetry violation enough to make them potentially observable.

"The radium nucleus is predicted to be an amplifier of this symmetry breaking, because its nucleus is asymmetric in charge and mass, which is quite unusual," says Garcia Ruiz, whose group has focused on developing methods to probe radium nuclei for signs of fundamental symmetry violation.

Building Ultra-Sensitive Molecular Experiments Peering inside a radium nucleus to test fundamental symmetries is extremely challenging.




"Radium is naturally radioactive, with a short lifetime and we can currently only produce radium monofluoride molecules in tiny quantities," says study lead author Shane Wilkins, a former postdoc at MIT. "We therefore need incredibly sensitive techniques to be able measure them."

The team recognized that embedding a radium atom in a molecule could confine and magnify the behavior of its electrons.

"When you put this radioactive atom inside of a molecule, the internal electric field that its electrons experience is orders of magnitude larger compared to the fields we can produce and apply in a lab," explains Silviu-Marian Udrescu PhD '24, a study co-author. "In a way, the molecule acts like a giant particle collider and gives us a better chance to probe the radium's nucleus."

Energy Shift Reveals Electron-Nucleus Encounters

The researchers created radium monofluoride by pairing radium atoms with fluoride atoms. In this molecule, the radium electrons are effectively squeezed, which increases the chance that they will interact with and briefly enter the radium nucleus.

They then trapped and cooled the molecules, guided them through vacuum chambers, and illuminated them with lasers tailored to interact with the molecules. This setup allowed precise measurements of electron energies inside each molecule.

The measured energies showed a subtle difference from expectations based on electrons that do not enter the nucleus. Although the energy change was only about one millionth of the energy of the laser photon used to excite the molecules, it provided clear evidence that the electrons interacted with protons and neutrons inside the radium nucleus.

"There are many experiments measuring interactions between nuclei and electrons outside the nucleus, and we know what those interactions look like," Wilkins explains. "When we went to measure these electron energies very precisely, it didn't quite add up to what we expected assuming they interacted only outside of the nucleus. That told us the difference must be due to electron interactions inside the nucleus."

"We now have proof that we can sample inside the nucleus," Garcia Ruiz says. "It's like being able to measure a battery's electric field. People can measure its field outside, but to measure inside the battery is far more challenging. And that's what we can do now."

Next Steps: Mapping Forces and Testing Symmetries

Going forward, the team plans to apply the new technique to map the distribution of forces inside the nucleus. Their experiments have so far involved radium nuclei that sit in random orientations inside each molecule at high temperature. Garcia Ruiz and his collaborators would like to be able to cool these molecules and control the orientations of their pear-shaped nuclei such that they can precisely map their contents and hunt for the violation of fundamental symmetries.

"Radium-containing molecules are predicted to be exceptionally sensitive systems in which to search for violations of the fundamental symmetries of nature," Garcia Ruiz says. "We now have a way to carry out that search."

This research was supported, in part, by the U.S. Department of Energy.
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Living computers powered by mushrooms | ScienceDaily
Fungal networks could one day replace the tiny metal components that process and store computer data, according to new research.


						
Mushrooms are known for their toughness and unusual biological properties, qualities that make them attractive for bioelectronics. This emerging field blends biology and technology to design innovative, sustainable materials for future computing systems.

Turning Mushrooms Into Living Memory Devices

Researchers at The Ohio State University recently discovered that edible fungi, such as shiitake mushrooms, can be cultivated and guided to function as organic memristors. These components act like memory cells that retain information about previous electrical states.

Their experiments showed that mushroom-based devices could reproduce the same kind of memory behavior seen in semiconductor chips. They may also enable the creation of other eco-friendly, brain-like computing tools that cost less to produce.

"Being able to develop microchips that mimic actual neural activity means you don't need a lot of power for standby or when the machine isn't being used," said John LaRocco, lead author of the study and a research scientist in psychiatry at Ohio State's College of Medicine. "That's something that can be a huge potential computational and economic advantage."

The Promise of Fungal Electronics

LaRocco noted that fungal electronics are not a brand-new idea, but they are becoming increasingly practical for sustainable computing. Because fungal materials are biodegradable and inexpensive to produce, they can help reduce electronic waste. In contrast, conventional semiconductors often require rare minerals and large amounts of energy to manufacture and operate.




"Mycelium as a computing substrate has been explored before in less intuitive setups, but our work tries to push one of these memristive systems to its limits," he said.

The team's findings were published in PLOS One.

How Scientists Tested Mushroom Memory

To test their capabilities, researchers grew samples of shiitake and button mushrooms. Once matured, they were dehydrated to preserve them and then attached to custom electronic circuits. The mushrooms were exposed to controlled electric currents at different voltages and frequencies.

"We would connect electrical wires and probes at different points on the mushrooms because distinct parts of it have different electrical properties," said LaRocco. "Depending on the voltage and connectivity, we were seeing different performances."

Surprising Results from Mushroom Circuits

After two months of testing, the researchers found that their mushroom-based memristor could switch between electrical states up to 5,850 times per second with about 90% accuracy. Although performance decreased at higher electrical frequencies, the team noticed that connecting multiple mushrooms together helped restore stability -- much like neural connections in the human brain.




Qudsia Tahmina, co-author of the study and an associate professor of electrical and computer engineering at Ohio State, said the results highlight how easily mushrooms can be adapted for computing. "Society has become increasingly aware of the need to protect our environment and ensure that we preserve it for future generations," said Tahmina."So that could be one of the driving factors behind new bio-friendly ideas like these."

Building on the flexibility mushrooms offer also suggests there are possibilities for scaling up fungal computing, said Tahmina. For instance, larger mushroom systems may be useful in edge computing and aerospace exploration; smaller ones in enhancing the performance of autonomous systems and wearable devices.

Looking Ahead: The Future of Fungal Computing

Although organic memristors are still in their early stages, scientists aim to refine cultivation methods and shrink device sizes in future work. Achieving smaller, more efficient fungal components will be key to making them viable alternatives to traditional microchips.

"Everything you'd need to start exploring fungi and computing could be as small as a compost heap and some homemade electronics, or as big as a culturing factory with pre-made templates," said LaRocco. "All of them are viable with the resources we have in front of us now."

Other Ohio State contributors to the study include Ruben Petreaca, John Simonis, and Justin Hill. The research was supported by the Honda Research Institute.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/10/251026021724.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Astronomers just captured the sharpest view of a distant star ever seen | ScienceDaily
    	Sharper views from a single telescope: Normally, astronomers link multiple telescopes together to get the clearest images of distant stars and galaxies. A UCLA-led team has now achieved record-breaking detail of the star beta Canis Minoris using just one telescope equipped with a breakthrough device called a photonic lantern.
    	How it works: The photonic lantern divides starlight into many fine channels that capture subtle spatial patterns. Advanced computational techniques then combine these channels to rebuild a high-resolution image filled with details that would otherwise be lost.
    	A new frontier for astronomy: This innovative approach could let scientists explore objects that are smaller, fainter, and farther away than ever before, offering fresh insight into the hidden structure of the universe and sparking new discoveries.

A Breakthrough View From a Single Telescope

For the first time, astronomers have used a new imaging method on a ground-based telescope to capture the most detailed look ever at the disk surrounding a distant star. Led by UCLA researchers, the achievement revealed hidden structures that had never been seen before. This breakthrough paves the way for scientists to study finer details of stars, planets, and other celestial objects, potentially transforming how we explore the universe.

A telescope's ability to reveal faint or distant objects depends on its size. Larger telescopes can collect more light, allowing them to see dimmer targets and produce sharper images. The highest levels of detail are usually reached by linking multiple telescopes together to form an array. Building these large instruments, or connecting them, has long been the key to achieving the precision needed for discovering new cosmic features.

Harnessing Light With a Photonic Lantern

Using a device called a photonic lantern, astronomers can now make better use of the light gathered by a telescope to produce extremely high-resolution images. The details of this breakthrough appear in Astrophysical Journal Letters.

"In astronomy, the sharpest image details are usually obtained by linking telescopes together. But we did it with a single telescope by feeding its light into a specially designed optical fiber, called a photonic lantern. This device splits the starlight according to its patterns of fluctuation, keeping subtle details that are otherwise lost. By reassembling the measurements of the outputs, we could reconstruct a very high-resolution image of a disk around a nearby star," said first author and UCLA doctoral candidate Yoo Jung Kim.




The photonic lantern divides the incoming light into multiple channels based on how the light wavefront is shaped, much like separating the notes of a musical chord. It also divides light by color, creating a rainbow-like spectrum. The device was designed and built by the University of Sydney and the University of Central Florida, and it forms part of the instrument FIRST-PL, developed and led by the Paris Observatory and the University of Hawai'i. This system is installed on the Subaru Coronagraphic Extreme Adaptive Optics instrument at the Subaru Telescope in Hawai'i, which is operated by the National Astronomical Observatory of Japan.

"What excites me most is that this instrument blends cutting-edge photonics with the precision engineering done here in Hawai'i," said Sebastien Vievard, a faculty member in the Space Science and Engineering Initiative at the University of Hawai'i who helped lead the build. "It shows how collaboration across the world, and across disciplines, can literally change the way we see the cosmos."

Pushing Beyond Traditional Imaging Limits

This method of separating and analyzing light enables a new way to see fine detail, achieving sharper resolution than traditional telescope cameras.

"For any telescope of a given size, the wave nature of light limits the fineness of the detail that you can observe with traditional imaging cameras. This is called the diffraction limit, and our team has been working to use a photonic lantern to advance what is achievable at this frontier," said UCLA professor of physics and astronomy Michael Fitzgerald.

"This work demonstrates the potential of photonic technologies to enable new kinds of measurement in astronomy," said Nemanja Jovanovic, a co-leader of the study at the California Institute of Technology. "We are just getting started. The possibilities are truly exciting."

At first, the researchers faced a major challenge: turbulence in Earth's atmosphere. The same shimmering effect that makes distant horizons appear wavy on a hot day causes starlight to flicker and distort as it travels through the air. To correct for this, the Subaru Telescope team used adaptive optics, a technology that continuously adjusts to cancel out these distortions and stabilize the light waves in real time.




"We need a very stable environment to measure and recover spatial information using this fiber," said Kim. "Even with adaptive optics, the photonic lantern was so sensitive to the wavefront fluctuations that I had to develop a new data processing technique to filter out the remaining atmospheric turbulence."

Exploring Beta Canis Minoris in Stunning Detail

The team put their technique to the test by observing the star beta Canis Minoris (b CMi), located about 162 light-years away in the constellation Canis Minor. This star is surrounded by a fast-spinning hydrogen disk. As the gas in the disk moves, the side rotating toward Earth appears bluer, while the side moving away looks redder, a result of the Doppler effect (the same phenomenon that changes the pitch of a moving car's sound). These color shifts slightly alter the apparent position of the starlight depending on its wavelength.

By applying new computational methods, the researchers measured these color-based position shifts with about five times more precision than ever before. In addition to confirming the rotation of the disk, they discovered that it is lopsided.

"We were not expecting to detect an asymmetry like this, and it will be a task for the astrophysicists modeling these systems to explain its presence," said Kim.

A New Way to See the Universe

This innovative approach will allow astronomers to observe smaller and more distant objects with unprecedented clarity. It may help solve long-standing cosmic mysteries and, as in the case of the lopsided disk around b CMi, uncover entirely new ones.

The project involved an international collaboration that included scientists from the Space Science and Engineering Initiative at the University of Hawai'i, the National Astronomical Observatory of Japan, the California Institute of Technology, the University of Arizona, the Astrobiology Center in Japan, the Paris Observatory, the University of Central Florida, the University of Sydney, and the University of California Santa Cruz.
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Scientists just changed the nature of matter with a flash of light | ScienceDaily
Imagine being able to alter a material so that it seems to transform into an entirely different one. No magic wand or special potion is needed -- only light. When light interacts with the material, it excites its magnetic states, setting off collective magnetic vibrations. These vibrations can transmit and store information at terahertz speeds. The entire process happens at room temperature and produces almost no heat. Even better, it doesn't rely on rare or exotic materials. Researchers observed the effect in common, naturally grown crystals that are widely available. Now imagine using the same approach to tap into quantum effects -- phenomena so delicate they are typically observed only near absolute zero (around -270 degrees Celsius) -- but doing it at room temperature, with no costly cooling systems required.


						
It might sound like science fiction, yet this breakthrough is real. A team of physicists at the University of Konstanz, led by Davide Bossini, has developed an experimental technique that makes it possible. By using laser pulses to coherently excite pairs of magnons (quanta of spin waves), the researchers achieved remarkable effects that could influence both information technology and quantum research. Their findings were published in Science Advances.

Technology based on magnons

Before diving deeper, it helps to understand what magnons are and why they matter. The modern world generates enormous amounts of data through artificial intelligence and the "Internet of Things." Our current information systems are already straining under the pressure, and a data bottleneck threatens to slow technological progress.

One proposed solution is to use electron spins -- or even better, waves of many spins moving together -- to carry information. These collective spin oscillations are called magnons. They behave like waves and can be manipulated by lasers, potentially allowing data transmission and storage at terahertz frequencies.

So far, however, scientists have only been able to excite magnons at their lowest frequencies using light, which limits their potential. To harness magnons for future technologies, researchers must be able to tune their frequency, amplitude, and lifetime. The team at Konstanz has now found a way to do exactly that. By directly exciting pairs of magnons -- the highest-frequency magnetic resonances in a material -- they discovered a powerful new form of control.

A huge surprise

"The result was a huge surprise for us. No theory has ever predicted it," says Davide Bossini. Not only does the process work -- it also has spectacular effects. By driving high-frequency magnon pairs via laser pulses, the physicists succeeded in changing the frequencies and amplitudes of other magnons -- and thus the magnetic properties of the material -- in a non-thermal way. "Every solid has its own set of frequencies: electronic transitions, lattice vibrations, magnetic excitations. Every material resonates in its own way," explains Bossini. It is precisely this set of frequencies that can be influenced through the new process. "It changes the nature of the material, the 'magnetic DNA of the material', so to speak, its 'fingerprint'. It has practically become a different material with new properties for the time being," says Bossini.




"The effects are not caused by laser excitation. The cause is light, not temperature," confirms Bossini: "We can change the frequencies and properties of the material in a non-thermal way." The advantages are obvious: The method could be used for future data storage and for fast data transmission at terahertz rates without the systems being slowed down by the pileup of heat.

No spectacular high-tech materials or rare earths are required as the basis for the process, but rather naturally grown crystals -- namely the iron ore haematite. "Haematite is widespread. Centuries ago, it was already used for compasses in seafaring," explains Bossini. It is perfectly possible that haematite will now also be used for quantum research in the future. The results of the Konstanz team suggest that, using the new method, researchers will be able to produce light-induced Bose-Einstein condensates of high-energy magnons at room temperature. This would pave the way to researching quantum effects without the need for extensive cooling. Sounds like magic, but it is just technology and cutting-edge research.

The project was carried out in the context of the Collaborative Research Centre SFB 1432 "Fluctuations and Nonlinearities in Classical and Quantum Matter beyond Equilibrium."
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The Universe's first radio waves could reveal dark matter | ScienceDaily
For the first time, researchers at Tel Aviv University have predicted what might be discovered by detecting radio waves that originated in the early Universe. Their results suggest that during the "cosmic dark ages," dark matter gathered into dense clumps across space, pulling in hydrogen gas that emitted intense radio waves. This new approach could offer a way to investigate one of science's biggest mysteries: the true nature of dark matter.


						
The work, led by Prof. Rennan Barkana from Tel Aviv University's Sackler School of Physics and Astronomy, involved Ph.D. student Sudipta Sikder and collaborators from Japan, India, and the United Kingdom. Their findings were published in Nature Astronomy.

Studying the Cosmic Dark Ages from the Moon

According to the researchers, the cosmic dark ages (the period just before the first stars formed) can be explored by detecting radio waves emitted by the hydrogen gas that once filled the Universe. Although everyday antennas easily detect radio waves, the signals from this ancient era are blocked by Earth's atmosphere. Studying them requires instruments in space -- especially on the moon, where the lack of an atmosphere and human-made interference provides ideal conditions.

Building a telescope on the lunar surface is a formidable task, but the timing may be right. A global race is underway to return to the moon, with the United States, Europe, China, and India all pursuing new lunar missions. These agencies are seeking meaningful scientific objectives for future moon projects, and this new research underscores the potential of lunar-based radio astronomy to probe the early Universe.

Exploring the Universe Before the First Stars

Prof. Barkana explains: "NASA's new James Webb space telescope discovered recently distant galaxies whose light we receive from early galaxies, around 300 million years after the Big Bang. Our new research studies an even earlier and more mysterious era: the cosmic dark ages, only 100 million years after the Big Bang. Computer simulations predict that dark matter throughout the Universe was forming dense clumps, which would later help form the first stars and galaxies. The predicted size of these nuggets depends on, and thus can help illuminate, the unknown properties of dark matter, but they cannot be seen directly. However, these dark matter clumps pulled in hydrogen gas and caused it to emit stronger radio waves. We predict that the cumulative effect of all this can be detected with radio antennas that measure the average radio intensity on the sky."

These simulations suggest that radio signals from the dark ages, while faint, carry valuable clues about the invisible structures that seeded the formation of galaxies. Detecting them could transform our understanding of the Universe's earliest moments.




From the Cosmic Dark Ages to the Dawn of Stars

Although the expected signal is weak, successfully observing it could open a new window for testing theories of dark matter. When the first stars appeared shortly afterward, during a phase known as the "cosmic dawn," their light likely amplified this radio emission dramatically. Signals from that later era should be easier to detect with ground-based telescopes, though they are harder to interpret because star formation introduces additional complexity.

To tackle this challenge, scientists are turning to vast radio telescope networks designed to map subtle variations in cosmic radio intensity. One of the largest efforts is the Square Kilometre Array (SKA), a global collaboration involving an array of 80,000 radio antennas currently under construction in Australia. Prof. Barkana plays a key role in this international project, which aims to capture patterns of strong and weak radio emissions that could reveal where dark matter clumps once existed.

A New Window Into Dark Matter's Origins

The team believes that their predictions may provide an important step forward in understanding dark matter. Today, dark matter is intertwined with galaxies and stars, making its properties difficult to isolate. In contrast, the early Universe offers a pristine setting -- essentially an untouched laboratory -- for investigating how dark matter behaves without interference from later cosmic structures.

Prof. Barkana concludes: "Just as old radio stations are being replaced with newer technology that brings forth websites and podcasts, astronomers are expanding the reach of radio astronomy. When scientists open a new observational window, surprising discoveries usually result. The holy grail of physics is to discover the properties of dark matter, the mysterious substance that we know constitutes most of the matter in the Universe, yet we do not know much about its nature and properties. Understandably, astronomers are eager to start tuning into the cosmic radio channels of the early Universe."
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Japanese scientists unveil a quantum battery that defies energy loss | ScienceDaily
Scientists from the RIKEN Center for Quantum Computing and Huazhong University of Science and Technology have carried out a theoretical study showing how a "topological quantum battery" could be efficiently designed. This innovative concept uses the topological characteristics of photonic waveguides and the quantum behavior of two-level atoms to store and transfer energy. Their findings, published in Physical Review Letters, point toward potential applications in nanoscale energy storage, optical quantum communication, and distributed quantum computing systems.


						
The Promise of Quantum Batteries

As environmental sustainability becomes an increasingly urgent global concern, researchers are looking for new approaches to next-generation energy storage. Quantum batteries -- miniaturized theoretical devices that store energy using quantum phenomena such as superposition, entanglement, and coherence rather than traditional chemical reactions -- could redefine how power is stored and transferred. In principle, these batteries could deliver several advantages over conventional ones, including faster charging, higher capacity, and improved efficiency in energy extraction.

Overcoming the Challenges of Quantum Energy Systems

Despite years of proposals, practical implementation of quantum batteries has remained out of reach. In real-world conditions, these systems are particularly vulnerable to energy loss and decoherence, a process in which quantum systems lose essential properties like entanglement and superposition, leading to reduced performance. In photonic systems that use ordinary (non-topological) waveguides -- channels that direct photons but are sensitive to bends or imperfections -- energy efficiency drops sharply as photons disperse within the guide. Additional challenges such as environmental noise, dissipation, and structural disorder further erode stability and storage efficiency.

Harnessing Topology to Improve Battery Performance

To address these persistent problems, the international research team used analytical and numerical modeling within a theoretical framework. By taking advantage of topological properties -- material features that remain unchanged even when the structure is twisted or bent -- they showed it is possible to achieve both long-distance energy transfer and immunity to dissipation in quantum batteries. In an unexpected twist, the researchers also discovered that dissipation, which typically weakens performance, can temporarily increase charging power under certain conditions.




Breakthrough Findings and Future Implications

The study revealed several promising outcomes that bring topological quantum batteries closer to practical use. The team demonstrated that the topological nature of photonic waveguides enables nearly perfect energy transfer. When the charging source and battery occupy the same site, the system gains dissipation immunity limited to a single sublattice. They also found that when dissipation surpasses a critical level, charging power experiences a brief but significant boost, overturning the long-held assumption that energy loss is always detrimental.

Toward Real-World Quantum Batteries

"Our research provides new insights from a topological perspective and gives us hints toward the realization of high-performance micro-energy storage devices. By overcoming the practical performance limitations of quantum batteries caused by long-distance energy transmission and dissipation, we hope to accelerate the transition from theory to practical application of quantum batteries," said Zhi-Guang Lu, the first author of the study.

"Looking ahead," says Cheng Shang, the corresponding author of the international research team, "we will continue working to bridge the gap between theoretical study and the practical deployment of quantum devices -- ushering in the quantum era we have long envisioned."
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      Top stories featured on ScienceDaily's Plants & Animals, Earth & Climate, and Fossils & Ruins sections.


      
        Your pumpkin might be hiding a toxic secret
        Researchers in Japan have revealed how some gourds draw pollutants into their fruits. The secret lies in a protein that carries contaminants through the plant sap. By manipulating this protein's structure, scientists hope to breed crops that resist contamination or serve as natural soil purifiers. This finding bridges food safety and environmental cleanup.

      

      
        It sounds creepy, but these scientific breakthroughs could save lives
        From mini-brains to spider-inspired gloves and wolf apple coatings, scientists are turning eerie-sounding experiments into real innovations that could revolutionize health and sustainability. Lab-grown brain organoids may replace animal testing, spider-silk gloves could create instant wound dressings, wolf apple starch keeps veggies fresh, and researchers even found microplastics lurking in human retinas--offering both wonder and a warning about the modern world.

      

      
        Scientists discover a stunning new golden-tongued lizard in China
        A new species of mountain lizard, Diploderma bifluviale, has been discovered in the upper Dadu River Valley of China. Its distinct traits and isolated habitat highlight the hidden biodiversity of the Hengduan Mountains.

      

      
        Humans evolved faster than any other ape
        UCL scientists found that human skulls evolved much faster than those of other apes, reflecting the powerful forces driving our brain growth and facial flattening. By comparing 3D models of ape skulls, they showed that humans changed about twice as much as expected. The findings suggest that both cognitive and social factors, not just intelligence, influenced our evolutionary path.

      

      
        Earth has hit its first climate tipping point, scientists warn
        Global scientists warn that humanity is on the verge of crossing irreversible climate thresholds, with coral reefs already at their tipping point and polar ice sheets possibly beyond recovery. The Global Tipping Points Report 2025 reveals how rising temperatures could trigger a cascade of system collapses, from the Amazon rainforest turning to savanna to the potential shutdown of the Atlantic Ocean circulation.

      

      
        Scientists just found out how corals rebuild themselves on the reef
        Researchers at QUT uncovered how corals reattach to reefs through a three-phase process involving tissue transformation, anchoring, and skeleton formation. Differences among species reveal why some corals grow and attach faster than others. Intriguingly, corals even digest their own tissue to heal and prepare for attachment. This insight could make coral restoration projects more precise and successful.

      

      
        Antarctic robot 'Lassie' uncovers thousands of icefish nests beneath Antarctic ice
        Beneath the ice of Antarctica's Weddell Sea, scientists discovered a vast, organized city of fish nests revealed after the colossal A68 iceberg broke away. Using robotic explorers, they found over a thousand circular nests forming geometric patterns, each guarded by yellowfin noties. The expedition, initially aimed at studying the ice shelf and locating Shackleton's Endurance, instead unveiled a thriving, structured ecosystem in one of the harshest places on Earth.

      

      
        Why women live longer than men, explained by evolution
        An international team of researchers led by scientists from the Max Planck Institute for Evolutionary Anthropology in Leipzig, working with 15 collaborators around the world, has conducted the most comprehensive study yet of lifespan differences between the sexes in mammals and birds. Their findings shed new light on one of biology's enduring mysteries: why males and females age differently.

      

      
        Before plants or animals, fungi conquered Earth's surface
        Fungi's evolutionary roots stretch far deeper than once believed -- up to 1.4 billion years ago, long before plants or animals appeared. Using advanced molecular dating and gene transfer analysis, researchers reconstructed fungi's ancient lineage, revealing they were crucial in shaping Earth's first soils and ecosystems.

      

      
        Earth's "boring billion" set the stage for complex life
        Scientists have traced the origins of complex life to the breakup of the supercontinent Nuna 1.5 billion years ago. This tectonic shift reduced volcanic carbon emissions, expanded shallow seas, and boosted oxygen availability. Far from a stagnant era, Earth's "Boring Billion" was a time of crucial transformation that made the planet more habitable. The study links deep-Earth movements directly to the rise of eukaryotic life.

      

      
        Ancient tides may have sparked humanity's first urban civilization
        New research shows that the rise of Sumer was deeply tied to the tidal and sedimentary dynamics of ancient Mesopotamia. Early communities harnessed predictable tides for irrigation, but when deltas cut off the Gulf's tides, they faced crisis and reinvented their society. This interplay of environment and culture shaped Sumer's myths, politics, and innovations, marking the dawn of civilization.

      

      
        Hidden 5-mile wide asteroid crater beneath the Atlantic revealed in stunning 3D
        A massive crater hidden beneath the Atlantic seafloor has been confirmed as the result of an asteroid strike from 66 million years ago. The new 3D seismic data reveals astonishing details about the violent minutes following impact--towering tsunamis, liquefied rock, and shifting seabeds. Researchers call it a once-in-a-lifetime look at how oceanic impacts unfold.

      

      
        Melting ice is hiding a massive climate secret beneath Antarctica
        The Southern Ocean absorbs nearly half of all ocean-stored human CO2, but its future role is uncertain. Despite models predicting a decline, researchers found that freshening surface waters are currently keeping deep CO2 trapped below. This stratification effect may be only temporary, as intensifying winds bring deep, carbon-rich water closer to the surface. If mixing increases, the Southern Ocean could begin releasing more CO2 than it absorbs.

      

      
        Scientists just found a surprising twist in Earth's extinction story
        Extinction rates are not spiraling upward as many believe, according to a large-scale study analyzing 500 years of data. Researchers found that species losses peaked about a century ago and have decreased since, with different drivers shaping past and present threats. Whereas invasive species once caused most island extinctions, habitat destruction now looms largest on continents.

      

      
        The math says life shouldn't exist, but somehow it does
        Life's origin story just became even more mysterious. Using mathematics and information theory, Robert G. Endres of Imperial College London found that the spontaneous emergence of life from nonliving matter may be far more difficult than scientists once thought.

      

      
        Scientists just uncovered what's really happening beneath this mysterious volcano
        Researchers traced tremor signals deep inside Tanzania's Oldoinyo Lengai volcano, pinpointing their 3D locations for the first time. The study revealed linked tremors at different depths, offering a rare glimpse into magma and gas movement. Because this volcano's magma is unusually cool and fluid, the results defy expectations and could transform how scientists forecast eruptions.

      

      
        Hippos once roamed frozen Germany with mammoths
        New research shows that hippos lived in central Europe tens of thousands of years longer than previously thought. Ancient DNA and radiocarbon dating confirm they survived in Germany's Upper Rhine Graben during a milder Ice Age phase. Closely related to modern African hippos, they shared the landscape with cold-adapted giants like mammoths. The finding rewrites Ice Age history and suggests regional climates were far more diverse.

      

      
        Scientists turn flower fragrance into a mosquito killer
        A team of researchers has developed a floral-scented fungus that tricks mosquitoes into approaching and dying. The fungus emits longifolene, a natural scent that irresistibly draws them in. It's harmless to humans, inexpensive to produce, and remains potent for months. This innovative biological control could be crucial as mosquitoes spread with climate change.

      

      
        Dinosaurs were thriving when the asteroid struck
        Dinosaurs weren't dying out before the asteroid hit--they were thriving in vibrant, diverse habitats across North America. Fossil evidence from New Mexico shows that distinct "bioprovinces" of dinosaurs existed until the very end. Their extinction was sudden, not gradual, and the recovery of life afterward mirrored climate-driven patterns. It's a powerful reminder of life's adaptability and fragility.

      

      
        Ancient DNA reveals the deadly diseases behind Napoleon's defeat
        Researchers have uncovered microbial evidence in the remains of Napoleon's soldiers from the 1812 Russian retreat. Genetic analysis revealed pathogens behind paratyphoid and relapsing fever, diseases likely contributing to the army's massive losses. Using advanced DNA sequencing, the team pieced together centuries-old infection clues, connecting historical accounts with modern science. Their work redefines our understanding of how disease shaped history's most infamous retreat.

      

      
        Living computers powered by mushrooms
        Scientists have found that mushrooms can act as organic memory devices, mimicking neural activity while consuming minimal power. The Ohio State team grew and trained shiitake fungi to perform like computer chips, capable of switching between electrical states thousands of times per second. These fungal circuits are biodegradable and low-cost, opening the door to sustainable, brain-like computing.

      

      
        Earth is splitting open beneath the Pacific Northwest
        For the first time, scientists have seen a subduction zone actively breaking apart beneath the Pacific Northwest. Seismic data show the oceanic plate tearing into fragments, forming microplates in a slow, step-by-step collapse. This process, once only theorized, explains mysterious fossil plates found elsewhere and offers new clues about earthquake risks. The dying subduction zone is revealing Earth's tectonic life cycle in real time.

      

      
        Glaciers' secret cooling power won't last much longer
        Scientists have uncovered that glaciers can temporarily cool the air around them, delaying some effects of global warming. This self-cooling, driven by katabatic winds, is nearing its peak and will likely reverse in the next two decades. Once glaciers lose enough mass, they will heat up faster, speeding their decline. The team urges immediate global action to curb emissions and manage dwindling water resources wisely.

      

      
        A hidden temperature law governs all life on Earth
        In a groundbreaking discovery, scientists at Trinity College Dublin have identified a "universal thermal performance curve" that governs how all living organisms respond to temperature. This finding reveals that evolution has been unable to escape a single, unifying rule linking performance and heat across every branch of life--from bacteria and plants to reptiles and fish. The curve shows that while organisms perform better as temperatures rise, performance rapidly collapses beyond an optimal poi...

      

      
        Before T. rex, there was the "dragon prince"
        Scientists have unveiled Khankhuuluu, a new Mongolian dinosaur species that predates and closely resembles early Tyrannosaurs. With its long snout, small horns, and lean build, it represents a transitional form between swift mid-sized predators and giant apex hunters like T. rex. The find also suggests that large Tyrannosaurs first evolved in North America following an ancient migration from Asia.

      

      
        El Nino could soon turn deadly predictable, scientists warn
        Scientists have discovered that El Nino and La Nina could become far more powerful and predictable as the planet warms. By 2050, the tropical Pacific may hit a tipping point, locking ENSO into strong, rhythmic oscillations that synchronize with other global climate patterns. The result could be intensified rainfall extremes and greater risk of "climate whiplash" across multiple continents.

      

      
        Snake pee might hold the secret to ending gout pain and kidney stones
        Reptiles don't just pee, they crystallize their waste. Researchers found that snakes and other reptiles form tiny uric acid spheres, a water-saving evolutionary trick. This discovery could illuminate how to prevent gout and kidney stones in humans.

      

      
        "Lost" giant rat found alive in Papua mountains after 30 years
        In the mist-shrouded mountains of New Guinea, a Czech researcher has achieved a world-first -- capturing photos, video, and data of the elusive Subalpine Woolly Rat, Mallomys istapantap. Once known only from museum specimens, this giant, shaggy rodent has been rediscovered after three decades, revealing a hidden ecosystem of biodiversity. Working alongside indigenous hunters, the expedition not only unveiled new scientific insights but also strengthened the bridge between local knowledge and moder...

      

      
        China's coastal cities are sinking as seas rise at record speed
        Sea levels are rising faster than at any time in 4,000 years, scientists report, with China's major coastal cities at particular risk. The rapid increase is driven by warming oceans and melting ice, while human activities like groundwater pumping make it worse. In some areas, the land itself is sinking faster than the ocean is rising. Still, researchers see progress as cities like Shanghai adopt new technologies to stabilize the ground and prepare for the future.

      

      
        MIT scientists discover hidden 3D genome loops that survive cell division
        MIT researchers discovered that the genome's 3D structure doesn't vanish during cell division as previously thought. Instead, tiny loops called microcompartments remain (and even strengthen) while chromosomes condense. These loops may explain the brief surge of gene activity that occurs during mitosis. The finding redefines how scientists understand the balance between structure and function in dividing cells.
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Your pumpkin might be hiding a toxic secret | ScienceDaily
Pumpkins, squash, zucchini, and other members of the gourd family have a surprising trait: they can take up pollutants from the soil and store them in their edible parts. Researchers at Kobe University have uncovered the biological reason behind this phenomenon, opening the door to growing vegetables that are safer to eat and potentially using plants to clean contaminated land.


						
The Mystery of Polluted Gourds

Plants in the gourd family, including pumpkins, melons, cucumbers, and zucchini, are known for accumulating high levels of pollutants in their fruit. Kobe University agricultural scientist INUI Hideyuki explains, "The pollutants don't easily break down and thus pose a health risk to people who eat the fruit. Interestingly, other plants don't do this and so I became interested in why this happens in this group specifically."

Earlier research from Inui and his team revealed that gourds contain a type of protein that binds to pollutants, allowing them to move through the plant's tissues. In a recent study, the scientists found that the shape of these proteins and how strongly they attach to pollutants determine how much contamination ends up in the aboveground parts of the plant.

"However, these proteins exist in many other plants, and even among the gourds, there are varieties that are more prone to accumulating pollutants than others. We then noticed that in the highly accumulating varieties, there are higher concentrations of the protein in the sap," says Inui. This led the team to investigate how these proteins are secreted into the plant's sap.

A Tiny Molecular Tag Makes the Difference

In their new paper published in Plant Physiology and Biochemistry, the Kobe University group reports that protein variants from high-accumulating plants are released into the sap, while other versions remain inside the cells. They found that a small variation in the protein's amino acid sequence serves as a "tag," instructing the cell on whether to keep the protein or send it out.




To test this, the researchers introduced the high-accumulation protein into unrelated tobacco plants. The modified tobacco plants also exported the protein into their sap, confirming the mechanism. "Only secreted proteins can migrate inside the plant and be transported to the aboveground parts. Therefore, this seems to be the distinguishing factor between low-pollution and high-pollution plant varieties," Inui explains.

Understanding how pollutants accumulate in food crops could lead to safer agriculture. "By controlling the behavior of contaminant-transporting proteins, through genetic modification of their pollutant-binding ability or its excretion into the plant sap, we believe it will be possible to cultivate safe crops that do not accumulate harmful chemicals in their edible parts," says Inui.

Using Plants to Clean Contaminated Land

Inui's vision extends beyond food safety. "I started this research because I was looking for plants that can detect and digest pollutants effectively. Therefore, I also envision that we could use the knowledge gained through this work for creating plants that are more effective in absorbing soil pollutants. This could turn into a technology for cleaning contaminated soils," he says.

This work was supported by the Japan Society for the Promotion of Science (grant 23241028) and the Murao Educational Foundation.
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It sounds creepy, but these scientific breakthroughs could save lives | ScienceDaily
Brains, spiders, (were)wolves and slimy eyeballs might sound like props from a horror movie, but these eerie topics come straight from serious scientific research. Studies published in ACS journals are exploring innovative ways to improve human health, from growing brain tissue without animal testing to creating on-demand wound care and developing edible coatings that keep vegetables fresh. Even the human eye is under investigation as scientists uncover how microplastics might affect our vision.


						
Growing Mini-Brains in the Lab

In a study described in ACS Sensors, scientists successfully cultivated a small, three-dimensional "mini-brain" in a dish. Over the course of two years, cultured human nerve cells multiplied and organized themselves into a functioning organoid capable of generating electrical activity. This breakthrough allows researchers to explore how brain cells interact and communicate without using animals in experiments. Future advances could make these organoids valuable tools for studying brain function -- or, as the researchers jokingly note, a possible "lab-grown lunch option for zombies."

Spider-Inspired Glove Spins Wound Dressings

In ACS Applied Materials & Interfaces, scientists took inspiration from spiders to create a unique glove fitted with spinneret-like devices that release ultra-thin polymer fibers. The invention allows medical workers to spin wound dressings directly onto injuries in real time. Such a system could be especially useful in hospitals, sports arenas, or battlefield environments. And in case anyone is wondering, these experiments did not involve any radioactive spider bites.

Wolf Apple Coating Keeps Produce Fresher

Researchers reporting in ACS Food Science & Technology found that starch extracted from the wolf apple -- a fruit native to Brazil and a favorite of the maned wolf -- can be transformed into a natural, edible coating that helps preserve food. When applied to baby carrots, the coating kept them bright and fresh for up to 15 days at room temperature. The material offers a safe, cost-effective way to extend the shelf life of produce, whether or not there's a full moon.

Microplastics Found in Human Retinas

In ACS Environmental Science & Technology Letters, scientists examined 12 post-mortem human retinas (no eye of newt required) and discovered microplastic particles in every sample. The plastics varied in type and concentration, revealing how pervasive they have become -- even in such delicate tissue. The researchers say these findings lay important groundwork for future investigations into how microplastics might influence vision and overall eye health.
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Scientists discover a stunning new golden-tongued lizard in China | ScienceDaily
Researchers in China have identified a previously unknown species of mountain lizard living in the upper Dadu River Valley, deep within the Hengduan Mountains of Sichuan Province.


						
Years of Field Surveys Lead to a Surprise

Starting in 2018, the research team carried out extensive field surveys in the upper reaches of the Dadu River. During their expeditions, they came across a population of lizards that displayed unusual traits not seen in other known Diploderma species from the area. Detailed genetic testing and morphological comparisons confirmed their suspicions: this was a species that had never been documented before.

The scientists named it Diploderma bifluviale, a nod to its discovery site near the meeting point of two rivers, Chuosijia and Jiaomuzu.

With this finding, Diploderma bifluviale becomes the 47th recognized species of Diploderma in China. Members of this genus are found throughout East Asia and the northern Indochinese Peninsula, where they occupy a wide variety of mountain habitats.

A Unique Lizard With Distinctive Traits

Measuring about 6-7 centimeters in body length, D. bifluviale stands out with its distinctive coloring and a wheat-colored tongue -- features that set it apart from closely related species. It thrives in semi-arid shrublands and rocky, sun-exposed valleys at elevations between 2,100 and 2,500 meters. The environment it inhabits is characterized by small-leaved shrubs and scattered stones, creating the perfect camouflage for this elusive reptile.

"This discovery highlights the understudied biodiversity of the upper Dadu River," the researchers wrote in their report, published in the open-access journal ZooKeys. Their finding underscores how even in well-surveyed regions of China, nature continues to reveal new surprises.
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Humans evolved faster than any other ape | ScienceDaily
Humans evolved large brains and flat faces at a surprisingly rapid pace compared to other apes, likely reflecting the evolutionary advantages of these traits, finds a new analysis of ape skulls by UCL researchers.


						
Humans developed large brains and flatter faces at an unexpectedly swift pace compared to other apes, according to a new analysis of ape skulls by researchers at UCL. The findings suggest that these features may have offered evolutionary benefits that favored rapid change.

The study, published in Proceedings of the Royal Society B, explored how skull diversity evolved among humans and related apes over millions of years. The team discovered that the human skull changed much more quickly than that of any other closely related species.

Lead author Dr. Aida Gomez-Robles (UCL Anthropology) explained: "Of all the ape species, humans have evolved the fastest. This likely speaks to how crucial skull adaptations associated with having a big brain and small faces are for humans that they evolved at such a fast rate. These adaptations can be related to the cognitive advantages of having a big brain, but there could be social factors influencing our evolution as well."

3D Scans Reveal Evolutionary Differences Among Apes

To investigate, the researchers created detailed three-dimensional digital models of skulls* from a range of modern primates. These included seven hominid species, or "great apes,"** such as humans, gorillas and chimpanzees, and nine hylobatid species, or "lesser apes,"*** such as gibbons.

Hominids and hylobatids diverged from a common ancestor around 20 million years ago. Since that split, hominids have developed far greater anatomical variety, while hylobatids have remained remarkably uniform. As a result, gibbons' skulls look strikingly similar across species, whereas the skulls of great apes, particularly humans, show much more diversity. Even within the hominid group, human skulls evolved at a distinctly faster rate than those of other species.




To quantify these differences, the team divided each skull into four main regions: the upper face, the lower face, the front of the head, and the back of the head. They then used computer analysis to compare the 3D scans, measuring how much each section varied between species. This approach provided one of the most detailed comparative studies ever conducted on skull structure among closely related apes.

Most great apes have large, forward-projecting faces and relatively small brains. Humans, by contrast, possess rounder heads and much flatter faces. Gibbons share some facial similarities with humans, such as a relatively flat face and round skull, but their brains are far smaller.

Humans Changed Faster Than Expected

The researchers treated the slow, limited evolutionary change in hylobatids as a kind of control to measure variation among great apes. When they compared the groups, they found that the human skull had changed roughly twice as much as expected under normal evolutionary rates, implying that extra forces were accelerating human evolution.

However, they cautioned against attributing this speed solely to intelligence. While a larger, more complex brain likely played an important role, social pressures may also have contributed.

Dr. Gomez-Robles added: "After humans, gorillas have the second fastest evolutionary rate of their skulls, but their brains are relatively small compared to other great apes. In their case, it's likely that the changes were driven by social selection where larger cranial crests on the top of their skulls are associated with higher social status. It's possible that some similar, uniquely human social selection may have occurred in humans as well."

Notes




* These are virtual representation of actual skulls, obtained from CT-scans of the skulls.

**Great apes are humans and species of gorilla, orangutans, chimpanzees and bonobos.

***Lesser apes are gibbons, which consist of around 20 different species.
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Earth has hit its first climate tipping point, scientists warn | ScienceDaily
In a recently released report, a team of international climate scientists warns that saving many tropical coral reefs from destruction caused by rising ocean temperatures will now require extraordinary effort. The researchers also conclude that some regions of the polar ice sheets may have already crossed their tipping points. If this melting continues, it could cause irreversible sea level rise measured in several meters.


						
Scientists Warn of Cascading Climate System Failures

Among the lead authors of the Global Tipping Points Report 2025 (GTPR 2025) is Nico Wunderling, Professor of Computational Earth System Sciences at Goethe University's Center for Critical Computational Studies | C3S and researcher at the Senckenberg Research Institute Frankfurt. Together with several co-authors, he led the chapter on "Earth System Tipping Points and Risks."

Wunderling explains: "The devastating consequences that arise when climate tipping points are crossed pose a massive threat to our societies. There is even a risk of the tipping of one climate system potentially triggering or accelerating the tipping of others. This risk increases significantly once the 1.5degC threshold is exceeded."

The World Nears a Cascade of Climate Tipping Points

According to the report, scientists have identified roughly two dozen parts of the global climate system that could reach tipping points. The first of these, involving tropical coral reefs, appears to have already been surpassed. The report projects that the global average temperature will rise 1.5degC above pre-industrial levels within the next few years. This would mark the start of a period in which multiple tipping points could be crossed, with profound outcomes such as rapid sea level rise from melting ice sheets or global temperature disruptions caused by a breakdown of the Atlantic Ocean circulation. The authors also recommend actions to prevent further temperature increases.

The coordinating lead author of the GTPR 2025 is Tim Lenton, Professor at the University of Exeter's (UK) Global Systems Institute. More than 100 scientists from over 20 countries contributed to the report, which was released ahead of the 30th World Climate Conference beginning November 10, 2025, in Belem, Brazil. First published in 2023, the Global Tipping Points Report has already gained recognition as a leading reference for assessing both the risks and potential benefits of negative and positive tipping points within the Earth system and human societies.




Understanding Climate Tipping Points

Climate tipping points have become a major focus in climate research only within the past two decades. The GTPR authors describe a climate-induced tipping point as a level of warming at which key natural systems -- such as coral reefs, the Amazon rainforest, or major ocean currents -- undergo self-reinforcing and often irreversible change.

For example, once tropical coral reefs surpass their temperature threshold, they begin to die even if humanity later stabilizes or reduces global warming. The scientists warn that more tipping points may soon follow, as some lie near or at 1.5degC of warming. Systems already at risk include the Amazon rainforest (which could shift toward savanna), the ice sheets of Greenland and West Antarctica (which could raise sea levels by several meters), and the Atlantic Ocean circulation (whose collapse could sharply cool Europe).

Case Studies: Coral Reefs, Rainforests, and Ocean Currents

The GTPR 2025 includes detailed case studies of key tipping elements within the climate system:

Coral Reefs: Across tropical regions, coral reefs are suffering record mortality due to repeated bleaching events. Current global warming of roughly 1.4degC has already exceeded their estimated thermal tipping point of about 1.2degC. Even if temperatures stabilized at 1.5degC, reefs would likely continue to collapse. Most would not recover unless global temperatures fell to 1degC above pre-industrial levels or lower. The longer this threshold remains breached, the smaller the chance of recovery.




Amazon Rainforest: Rising temperatures and ongoing deforestation have placed the Amazon rainforest at risk of large-scale transformation into savanna between 1.5-2degC of warming. Such a shift could further accelerate global climate change.

AMOC (Atlantic Meridional Overturning Circulation): The AMOC, which includes the Gulf Stream, could fail at less than 2degC of global warming. A collapse would cause colder winters across northwestern Europe, disrupt global monsoons, and sharply reduce agricultural productivity in many regions.

Positive Tipping Points Offer Hope

The authors also highlight that not all tipping points are destructive. Some "positive tipping points" within human societies could speed the transition to sustainability. For instance, renewable energy sources are now cheaper than fossil fuels in most areas, and electric vehicles are rapidly replacing gasoline and diesel models. These shifts could become self-reinforcing.

Policy support for climate-friendly technologies, such as sustainable heating systems or cleaner freight transport, could accelerate this transformation. In addition, "social contagion" effects may help small groups drive large-scale behavioral changes, such as reducing meat consumption or changing travel habits.
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Scientists just found out how corals rebuild themselves on the reef | ScienceDaily
QUT researchers have revealed key biological processes that enable corals to attach to reef surfaces, a discovery with strong potential to improve coral restoration worldwide.


						
Published in Royal Society Open Science, the research led by Dr. Brett Lewis from the QUT School of Earth and Atmospheric Sciences examined how fragments from three coral species (Montipora mollis, Pocillopora verrucosa and Acropora millepora) develop stable, long-term attachment to reef substrates.

"Coral reefs are declining globally, and their recovery often depends on broken fragments reattaching and growing but that process isn't as simple as it sounds," Dr. Lewis said. "Even after decades of coral research, we still don't fully understand how fragments attach or how to make restoration efforts more effective."

The QUT team also included Professor Peter Prentis and Associate Professor Luke Nothdurft, with collaborators Dr. Crystal Cooper from University of Western Australia and Professor David Suggett from UTS.

Three-step coral attachment process

Using advanced microscopy, the researchers identified a three-phase sequence that coral fragments follow when attaching to the reef surface.

"First, they respond to contact by tissue through an immune response and transitioning their tissues -- almost like flipping yourself inside out," Dr. Lewis said.




"Next, they anchor themselves with this new soft tissue. And finally, they build a skeleton, normally inside the coral, onto the reef using a specialized appendage which can creep over the reef substrate using its cell to grow the skeleton and sterilise any pathogens or other organisms that get in its path."

A suite of high-resolution imaging techniques captured these stages, providing unusually detailed views of coral cellular biology.

Species differences in attachment speed and strength

Dr. Lewis noted that the structure of the attachment appendage is crucial for restoration outcomes because it influences how rapidly a fragment becomes self-sustaining.

"Our findings reveal that while the overall attachment process is conserved across coral species, there are distinct biological differences that influence how quickly and effectively corals secure themselves to the reef," he said.

One noticeable difference was the coral's attachment appendage and its efficiency growing onto the reef in killing pathogens or even other organisms that get in its way with more complex appendages creating leading to faster growth and stronger skeletons in some corals compared to others.




With Montipora mollis, the appendage was larger and more complex, leading to faster and stronger attachment. However, with the Pocillopora verrucosa, the appendage was thinner and slower to develop, which could explain the weaker initial attachment.

Mesenterial filaments and self-digestion in recovery

"We also found that tiny thread-like structures called mesenterial filaments play a bigger role and are more diverse than we previously thought," Dr. Lewis said.

"Part of the coral's internal anatomy, they help coral fragments prepare to attach by digesting its own tissues that are no longer needed -- eating itself.

"This suggests they're important not just for attachment, but also for helping corals recover and stay resilient when they have damaged tissues or are going through stress or change."

Implications for targeted reef restoration

Dr. Lewis said the work advances restoration beyond uniform methods.

"By understanding the attachment processes and their underlying cellular and skeletal differences between species, we can better target corals for restoration and predict which corals will thrive in specific environments and grow fastest, tailoring restoration strategies accordingly," he said.

The study received support from the Australian Government's Research Training Program and the Reef Restoration and Adaptation Program (RRAP), in partnership with the Great Barrier Reef Foundation.

The paper, "Asexual reproduction in reef-building corals: Insights into fragment attachment to improve restoration and predict natural recovery" was published in Royal Society Open Science, online.
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Antarctic robot 'Lassie' uncovers thousands of icefish nests beneath Antarctic ice | ScienceDaily
In a secluded section of Antarctica's western Weddell Sea, researchers have made an extraordinary discovery in an area once concealed beneath 200 meters of solid ice. Beneath the surface, they found vast, organized fields of fish nests that appear carefully maintained and arranged in striking patterns.


						
The opportunity for this find came after the massive A68 iceberg, spanning 5,800 square kilometers, broke away from the Larsen C Ice Shelf in 2017. This event opened a new window for exploration. Using a remotely operated vehicle (ROV), scientists observed more than a thousand circular nests on the seafloor. Each nest was swept clean of the plankton debris that blanketed the surrounding sediment, creating a landscape of geometric order across the ocean floor.

The sand depressions visible in images mark these nests: some stand alone at the bottom right, others form curved lines at the center, and still others cluster together at the top left. All appear free from the layer of phytoplankton detritus covering the nearby seabed -- a sharp contrast easily seen in the central portion of the image.

The Expedition

The Weddell Sea Expedition of 2019 had two primary objectives: to carry out a wide-ranging scientific survey in the waters around the Larsen C Ice Shelf and to search for the wreck of Sir Ernest Shackleton's ship, the Endurance, lost in 1915. Scientists were particularly focused on the vital role of Antarctica's floating ice shelves, which act as barriers that slow the flow of glaciers from the continent's interior. When these shelves thin or disintegrate, that stabilizing effect disappears, allowing land ice to move more quickly into the ocean and raise global sea levels.

The calving of iceberg A68 created a rare scientific opportunity. Researchers could now study a part of the seabed that had been completely sealed off until the ice broke away, providing a real-time look at how the region was responding to environmental change.

Aboard the South African polar research vessel SA Agulhas II, the team deployed autonomous underwater vehicles (AUVs) and a remotely operated vehicle (ROV) to navigate the same kind of dense sea ice that had crushed Shackleton's ship over a century earlier. The pack ice again proved formidable, preventing the team from locating the Endurance in 2019. However, their experience maneuvering through these conditions and operating advanced underwater technology paved the way for the later Endurance22 expedition, which successfully found the remarkably preserved wreck in March 2022, resting 3,008 meters below the surface.




A Story of Survival

The nest builders turned out to be a species of Antarctic rockcod known as the yellowfin notie (Lindbergichthys nudifrons). Each circular nest was likely tended by a parent fish guarding its eggs from predators. Researchers believe this behavior reflects a collective survival strategy. The dense groupings illustrate the "selfish herd" concept, in which individuals in the center are protected by those on the edges. The solitary nests along the perimeter are thought to belong to larger, stronger fish capable of defending their territory alone. The result is a balanced mix of cooperation and competition that enhances the entire colony's chances of survival.

Why It Matters

This discovery holds far more than academic interest. It offers strong evidence that the region represents a Vulnerable Marine Ecosystem, a fragile yet vital habitat that supports Antarctic biodiversity. The finding adds to earlier studies, including Purser et al. (2022), which identified one of the world's largest fish breeding colonies in the Weddell Sea.

Together, these findings strengthen the case for designating the Weddell Sea as a Marine Protected Area. Safeguarding this region would help preserve not only its iconic wildlife, such as penguins and seals, but also the hidden nurseries that sustain the Antarctic food web. The discovery serves as a powerful reminder that even in the planet's most extreme environments, life finds ways to organize, adapt, and thrive.
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Why women live longer than men, explained by evolution | ScienceDaily
    	Mammals vs. birds: Of the 1,176 species analyzed, female mammals lived an average of 13 percent longer than males. In contrast, among birds, males lived about five percent longer than females.
    	Mating strategies matter: In species where competition for mates is intense -- as is true for most mammals -- males tend to die younger. In species that form monogamous pairs, such as many birds, males often outlive females.
    	Zoo comparisons: The gap between male and female lifespans is greater in wild populations than in zoo environments. This pattern indicates that both genetics and external conditions influence how long each sex lives.

Across nearly every country and historical era, women tend to live longer than men. While medical advances and improved living standards have reduced this gap in some places, new findings suggest the difference is deeply rooted in evolution and unlikely to vanish. Similar patterns appear across many animal species, hinting that the roots of longevity go far beyond modern life.

A team of scientists led by the Max Planck Institute for Evolutionary Anthropology in Leipzig, working with 15 collaborators around the world, carried out the largest and most detailed analysis ever of lifespan differences between male and female mammals and birds. Their results offer fresh insight into one of biology's most enduring questions: why do the sexes age at different rates?

Longevity: A question of chromosomes?

In most mammal species, females live longer -- for example, female baboons and gorillas often surpass males in age. But this pattern reverses in other groups. In many birds, reptiles, and insects, it is the males that have longer lifespans. One possible explanation, known as the heterogametic sex hypothesis, links these differences to sex chromosomes. Mammalian females possess two X chromosomes, while males have one X and one Y (making them the heterogametic sex). Having a pair of X chromosomes may shield females from harmful mutations and extend their lifespan. In birds, the system is reversed: females are the heterogametic sex.

Using data from more than 1,176 mammal and bird species in zoos around the world, researchers observed a striking contrast that supported this hypothesis. In most mammals (72 percent), females lived longer, by an average of twelve percent. In most bird species (68 percent), males were the longer-lived sex, averaging five percent longer lifespans. Yet the pattern was far from universal. "Some species showed the opposite of the expected pattern," explained lead author Johanna Stark. "For example, in many birds of prey, females are both larger and longer-lived than males. So sex chromosomes can only be part of the story."

How mating and parenting shape longevity

In addition to genetics, reproductive strategies also play a role. Through sexual selection, males in particular develop conspicuous characteristics such as colorful plumage, weapons, or large body size, which increase reproductive success but can shorten lifespan. The new study supports this assumption: In polygamous mammals with strong competition, males generally die earlier than females. Many birds, on the other hand, are monogamous, which means that competitive pressure is lower and males often live longer. Overall, the differences were smallest in monogamous species, while polygamy and pronounced size differences were associated with a more pronounced advantage for females.




Parental care also plays a role. The researchers found evidence that the sex that invests more in raising offspring -- in mammals, this is often the females -- tends to live longer. In long-lived species such as primates, this is likely to be a selective advantage: females survive until their offspring are independent or sexually mature.

Zoo life reduces -- but does not erase -- lifespan gaps

A long-held idea suggests that environmental pressures, such as predators, disease, and harsh weather, drive differences in male and female lifespan. To test this, the scientists turned to zoo populations, where such risks are minimal. Even in these safe conditions, lifespan gaps persisted. Comparing zoo and wild data showed that while the differences were smaller in captivity, they rarely disappeared altogether. This pattern mirrors the human experience: better healthcare and living conditions may shrink the gap between men and women, but do not erase it.

Taken together, the findings indicate that lifespan differences between males and females are deeply embedded in evolution. They are shaped by sexual selection, parental care, and genetic factors linked to sex determination. The environment influences how large these gaps become but cannot remove them entirely. These contrasts between the sexes are not simply a product of circumstance -- they are woven into our evolutionary past and are likely to persist far into the future.
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Before plants or animals, fungi conquered Earth's surface | ScienceDaily
After examining the evolutionary history of fungi, an international group of scientists has concluded that these organisms first appeared between 900 million and 1.4 billion years ago, far earlier than scientists had believed. This suggests that fungi were thriving on Earth hundreds of millions of years before plants began to grow. The results, published open access in Nature Ecology & Evolution, were made possible through advanced analytical methods and new evolutionary models that combine several dating techniques.


						
The research brought together specialists from multiple countries and fields, including evolutionary biologist Eduard Ocana, a Ramon y Cajal researcher at the Universitat Oberta de Catalunya (UOC).

"As a group, fungi are much older than previously imagined. It's highly likely that they were already around over a billion years ago, making them one of the oldest major groups of eukaryotes," said Ocana. This means that fungi (a kingdom including mushrooms, moulds and single-cell organisms such as yeasts) predate both animals (which are thought to have arisen about 600 million years ago) and multicellular land plants (around 500 million years ago).

A revised timeline for the origins of life

Unlike plants and animals, fungi rarely leave behind fossils because of their soft, thread-like structure. With so few preserved remains, scientists have long struggled to piece together their evolutionary story. To overcome this challenge, the researchers used a combination of three complementary sources: the limited number of known fungal fossils, the genomic sequences of more than a hundred species, and data on horizontal gene transfers -- an unusual but revealing process that turned out to be essential for the analysis.

Horizontal gene transfer occurs when a gene moves from one species to another. "When a gene jumps from one organism to another, that tells us that the two existed at the same time. This enables us to establish relative timelines, because any relative of the donor lineage must necessarily be older than any descendant of the lineage that received the gene," explained Ocana. By combining evidence from these genetic exchanges with other molecular dating tools and high-speed computational models, the team generated a far more accurate and detailed evolutionary timeline for more than 100 species of fungi.

Fungi: the first pioneers of life on land

The findings go beyond pinpointing ancient dates. They reshape our understanding of Earth's earliest terrestrial ecosystems, which are poorly represented in the fossil record. According to Ocana, "our findings show that fungi were already present on land environments at least 800 million years ago and had ecological interactions with the ancestors of multicellular land plants, although we're currently unsure about the degree of complexity of these interactions. These ancestors probably shared similarities with the green algae groups that are evolutionarily closest to multicellular land plants, some of whose members have some degree of adaptability to non-aquatic environments."




Modern fungi form symbiotic partnerships with most plants, supplying them with nutrients in exchange for carbohydrates. These ancient relationships, called mycorrhizae, may date back to some of the earliest life on land. Long before complex plants appeared, fungi may have helped algae and primitive plants adjust to terrestrial conditions while gaining new energy sources in return. "If we accept that fungi were instrumental in helping plants colonize the Earth, our theory is that this partnership may have started much earlier than previously thought, in environments similar to biological soil crusts or the microbial mats that we still have today," said Ocana, who is affiliated with the UOC eHealth Centre and the UOC-TECH Centre.

Reimagining a once "empty" Earth

The traditional view of early Earth portrays a barren planet until plants appeared about 500 million years ago. This study challenges that idea. The new evidence suggests that fungi had already been active for hundreds of millions of years, interacting with early life forms and transforming the landscape. By breaking down minerals, releasing nutrients, and helping to create the first soils, these ancient fungi played a key role in making Earth a more hospitable place for future life.

This discovery, which relied on close collaboration between experts in evolution, paleontology, and molecular biology, also highlights the importance of cross-disciplinary innovation. "The idea originated from an innovative tool developed by Dr Gergely J. Szollosi's Hungarian group, of which I was a member when I was doing my postdoctoral research. These findings wouldn't have been possible without this collaboration or the contributions made by researchers from Hungary, England, Japan and Catalonia," said Ocana.

Opening new paths for research

The team now hopes to apply its approach to other branches of complex life to refine our understanding of evolution as a whole. "Fungi were a great subject of study, because the scarcity of fossil records meant that our approach provided significant added value. The next challenge is to extend these techniques to all eukaryotes to develop a much finer molecular clock for all complex life," Ocana said.

Ocana's research as a Junior Leader postdoctoral fellow, supported by the "la Caixa" Foundation, forms part of the UOC's broader initiatives in digital sustainability, planetary well-being, and health innovation, contributing to the UN Sustainable Development Goals (SDG 15: Life on Land).
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Earth's "boring billion" set the stage for complex life | ScienceDaily
Scientists from the University of Sydney and the University of Adelaide have uncovered how the breakup of an ancient supercontinent about 1.5 billion years ago reshaped Earth's surface and set the stage for the rise of complex life.


						
"Our approach shows how plate tectonics has helped shape the habitability of the Earth," said lead author Professor Dietmar Muller. "It provides a new way to think about how tectonics, climate and life co-evolved through deep time."

Published in Earth and Planetary Science Letters, the study overturns the traditional view of the "Boring Billion," a supposedly uneventful period of Earth's history marked by little biological or geological activity. The findings reveal that the planet's tectonic plates were far from still, driving changes that produced oxygen-rich seas and the emergence of early eukaryotes -- organisms that would eventually give rise to plants, animals, and fungi.

How Nuna's Breakup Changed Earth's Climate and Seas

Eukaryotes are living things with cells that contain a nucleus and other specialized structures called organelles. Professor Muller and his team discovered that the disintegration of the supercontinent Nuna triggered a sequence of geological events that reduced volcanic carbon dioxide (CO2) emissions and expanded the shallow marine habitats where early eukaryotes evolved.

"Deep Earth processes, specifically the breakup of the ancient supercontinent Nuna, set off a chain of events that reduced volcanic carbon dioxide (CO2) emissions and expanded the shallow marine habitats where early eukaryotes evolved," Professor Muller explained.

A Dynamic Planet Beneath a 'Boring' Surface

Between 1.8 and 0.8 billion years ago, Earth's landmasses repeatedly came together and broke apart, first forming Nuna and later Rodinia. To explore this long interval, the research team developed a new plate tectonic model spanning 1.8 billion years of Earth's evolution. This allowed them to track how shifting plate boundaries and continental margins affected the exchange of carbon between the mantle, oceans, and atmosphere.




When Nuna began breaking apart about 1.46 billion years ago, the total length of shallow continental shelves more than doubled to roughly 130,000 kilometres. These expanded shallow-water zones likely supported widespread, oxygen-rich, and temperate seas -- ideal environments for early complex organisms to thrive.

At the same time, volcanic emissions of CO2 decreased, while more carbon was stored in the ocean crust as seawater interacted with hot rock along spreading ridges. This process removed CO2 from the water and trapped it in limestone deposits, locking away carbon that might otherwise have warmed the planet.

"This dual effect -- reduced volcanic carbon release and enhanced geological carbon storage -- cooled Earth's climate and altered ocean chemistry, creating conditions suitable for the evolution of more complex life," said co-author Associate Professor Adriana Dutkiewicz from the University of Sydney's School of Geosciences.

Expanding Seas and the Rise of Complex Life

The researchers found that the first fossil evidence of eukaryotes, dating to about 1.05 billion years ago, appeared during a time when continents were dispersing and shallow seas were spreading.

"We think these vast continental shelves and shallow seas were crucial ecological incubators," said Associate Professor Juraj Farkas from the University of Adelaide. "They provided tectonically and geochemically stable marine environments with presumably elevated levels of nutrients and oxygen, which in turn were critical for more complex lifeforms to evolve and diversify on our planet."

These findings highlight a direct connection between deep-Earth processes and surface evolution, showing how plate tectonics, the carbon cycle, and biological development were intertwined over deep time.




Building a New Model of Earth's Evolution

This study marks the first time that plate tectonic reconstructions from deep geological time have been quantitatively linked to both long-term carbon cycling and key milestones in biological evolution. The team combined detailed tectonic reconstructions with computational and thermodynamic models simulating how carbon was stored and released through subduction (where one plate slides beneath another) and volcanic activity that brought magma, ash, and gases to the surface.

Together, these results offer a comprehensive framework connecting the motion of Earth's plates to the conditions that made the planet habitable -- revealing that even in its so-called "boring" billion years, Earth was quietly preparing for life's greatest transformation.
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Ancient tides may have sparked humanity's first urban civilization | ScienceDaily
A newly published study is reshaping how scientists understand the rise of urban civilization in ancient Mesopotamia. The research suggests that the emergence of Sumer, often called the cradle of civilization, was not solely the result of human ingenuity but also of powerful natural forces. According to the authors, the interaction between rivers, tides, and shifting sediments at the northern edge of the Persian Gulf played a defining role in shaping the world's first urban centers.


						
Published in PLOS ONE, the paper Morphodynamic Foundations of Sumer was led by Liviu Giosan, Senior Scientist Emeritus in Geology & Geophysics at the Woods Hole Oceanographic Institution (WHOI), and Reed Goodman, Assistant Professor of Environmental Social Science at the Baruch Institute of Social Ecology and Forest Science (BICEFS) at Clemson University. Their work builds on years of collaborative research through the Lagash Archaeological Project, which brings together Iraqi archaeologists and the Penn Museum at the University of Pennsylvania.

Water Shaped Early Agriculture and Society

The researchers present a new paleoenvironmental model showing that tidal rhythms influenced the earliest stages of agriculture and social organization in Sumer. Rather than being shaped only by river floods, the region's growth was tied to predictable tidal patterns that provided both water and fertile soil.

"Our results show that Sumer was literally and culturally built on the rhythms of water," said Giosan. "The cyclical patterns of tides together with delta morphodynamics -- how the form or shape of a landscape changes over time due to dynamic processes -- were deeply woven into the myths, innovations, and daily lives of the Sumerians."

Sumer, located in southern Mesopotamia (modern-day Iraq), is widely recognized as one of humanity's earliest civilizations. It produced many firsts, including writing, the wheel, and large-scale agriculture. The region's city-states -- Ur, Uruk, and Lagash among them -- developed complex political and religious systems that became the blueprint for later societies.

The new research indicates that between 7000 and 5000 years ago, the Persian Gulf extended much farther inland than it does today. Twice each day, tidal surges carried freshwater deep into the lower Tigris and Euphrates. Early farmers likely took advantage of this consistent flow by digging short canals to irrigate fields and date groves, allowing for productive farming without massive irrigation projects.




When the Tides Receded, Civilization Transformed

Over time, sediment carried by rivers built deltas at the head of the Gulf, cutting off tidal access to inland areas. This environmental shift, the authors suggest, caused widespread ecological and economic challenges. The loss of tidal waters may have forced Sumerian communities to respond with large-scale irrigation and flood control systems -- innovations that defined Sumer's golden age.

"We often picture ancient landscapes as static," says Goodman. "But the Mesopotamian delta was anything but. Its restless, shifting land demanded ingenuity and cooperation, sparking some of history's first intensive farming and pioneering bold social experiments."

Beyond environmental change, the researchers link these watery origins to Sumer's cultural identity. The study connects the region's flood myths and water-centered deities to the landscape itself, suggesting that Sumerian religion evolved from their intimate relationship with tides and rivers.

"The radical conclusions of this study are clear in what we're finding at Lagash," adds Holly Pittman, Director of the Penn Museum's Lagash Archaeological Project. "Rapid environmental change fostered inequality, political consolidation, and the ideologies of the world's first urban society."

Reconstructing a Lost Landscape

Using environmental and geological data, sediment samples from Lagash, and high-resolution satellite imagery, the team recreated what Sumer's coastline once looked like. Their reconstruction offers a window into how early societies adapted to dramatic changes in their environment and how these challenges spurred innovation.

"Our work highlights both the opportunities and perils of social reinvention in the face of severe environmental crisis," concluded Giosan. "Beyond this modern lesson, it is always surprising to find real history hidden in myth -- and truly interdisciplinary research like ours can help uncover it."

The research was funded by the National Science Foundation (NSF), the National Ocean Sciences Accelerator Mass Spectrometry Facility (NOSAMS), the Woods Hole Oceanographic Institution (WHOI), and the Penn Museum. Additional support for Giosan came from STAR-UBB and ICUB in Romania. Goodman completed his portion of the work as part of his postdoctoral studies at the Institute for the Study of the Ancient World at New York University.
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Hidden 5-mile wide asteroid crater beneath the Atlantic revealed in stunning 3D | ScienceDaily
Researchers from Heriot-Watt University have released striking images of an asteroid impact crater hidden deep beneath the floor of the Atlantic Ocean.


						
These images confirm that the 9 km (~5.6 mile) wide Nadir Crater, lying about 300 meters (~1000 feet) below the ocean floor, was created when an asteroid slammed into Earth roughly 66 million years ago at the end of the Cretaceous period.

The timing matches that of the Chicxulub impact in Mexico, the colossal 200 km (~125 mile) wide crater linked to the extinction of the dinosaurs.

Using the new data, scientists have pieced together what unfolded immediately after the Nadir impact: the crater initially formed as a deep bowl, molten rock surged upward from below, a vast zone of fractured rock spread outward for thousands of square kilometers, and an enormous tsunami more than 800 meters (~2600 feet) high swept across the Atlantic.

The research was published in Nature Communications Earth & Environment.

66 million-year-old underwater imprint 

Dr. Uisdean Nicholson of Heriot-Watt University first identified the Nadir Crater in 2022 while examining seismic reflection data from the Atlantic seabed off the coast of Guinea in West Africa.




The data revealed a circular depression measuring more than 8.5 km across, leading Dr. Nicholson to suspect it was the site of an ancient asteroid strike.

He then collaborated with experts in planetary science and geology from the UK and the USA to analyze the evidence. Early results suggested the crater was formed by an asteroid several hundred meters wide about 66 million years ago, but proof remained uncertain.

That confirmation has now arrived.

From a grainy ultrasound to a 3D image 

High-resolution, three-dimensional seismic data collected by the global geophysical company TGS and shared with Dr. Nicholson provides clear evidence that an asteroid created the Nadir Crater.

Dr. Nicholson said: "There are around 20 confirmed marine craters worldwide, and none of them has been captured in anything close to this level of detail. It's exquisite.




"Craters on the surface are usually heavily eroded and we can only see what is exposed, whereas craters on other planetary bodies usually only show the surface expression.

"These data allow us to image this fully in three dimensions and peel back the layers of sedimentary rock to look at the crater at all levels.

"One way to understand it is to think about a pregnancy ultrasound. A few generations ago, the ultrasound would show a grainy blob. Now you can see the baby's features in 3D, in incredible detail -- including all the internal organs.

"We've gone from 2D, fuzzy imaging to amazing high-resolution imaging of the Nadir Crater."

Data reveals minute-by-minute chaos after collision 

Dr. Nicholson said: "The new images paint a picture of the catastrophic event.

"We originally thought the asteroid would have been around 400m wide. We now think it was 450-500m wide, because of the larger crater size as shown by the 3D data.

"We can tell it came from about 20-40 degrees to the northeast, because of spiralling thrust-generated ridges surrounding the crater's central peak -- those are only formed following a low-angle oblique impact.

"And we think it would have hit Earth at about 20 km per second, or 72,000 km per hour, although we still need to confirm this with a new set of impact models."

Using the data, the scientists created a timeline of what happened in the seconds and minutes after impact.

Dr. Nicholson said: "After the impact and the central uplift forming, the soft sediments surrounding the crater flowed inwards towards the evacuated crater floor, creating a visible 'brim'.

"The earthquake shaking caused by the impact appears to have liquefied the sediments below the seabed across the entire plateau, causing faults to form below the seabed.

"The impact was also associated with large landslides as the plateau margin collapsed below the ocean.

"As well as this, we see evidence for a train of tsunami waves going away from, then back towards the crater, with large resurge scars preserving evidence of this catastrophic event."

A natural laboratory for asteroid impact research 

Dr. Nicholson points out that humans have never witnessed an asteroid of this size crashing into Earth.

"The closest humans have come to seeing something like this is the 1908 Tunguska event, when a 50-meter asteroid entered Earth's atmosphere and exploded in the skies above Siberia."

"The new 3D seismic data across the whole Nadir Crater is an unprecedented opportunity to test impact crater hypotheses, develop new models of crater formation in the marine environment and understand the consequences of such an event.

"We've applied to IODP3, which is a new international drilling program, to drill into the seabed and recover cores from the crater. These will give us more information about the shock pressures experienced during impact, and the precise age and sequence of events that occurred after this event."

Unlike the moon, Earth's craters erode 

Collaborator Dr. Sean Gulick of the University of Texas at Austin, USA, a geophysicist and expert on impact processes, noted: "3D seismic images of a fully-preserved impact crater are a fantastic research opportunity that can allow us to consider how impact processes and craters scale with the size of the impactor both for understand the evolution of the Earth, and other worlds."

Collaborator Dr. Veronica Bray of the University of Arizona, an expert in impact cratering across the solar system, commented: "We see pristine impact craters on airless bodies like the Moon, but don't have subsurface structural information.

"On the Earth, that is reversed: we have structural data from seismics, field mapping and drill cores, but the craters are usually very eroded at the surface.

"The new 3D seismic imaging of Nadir gives us both. It's a startlingly good look at an impact crater!"

Could an asteroid this size hit Earth soon?

The rubble pile asteroid Bennu is around 400m in diameter. It is considered the most hazardous object in near-Earth orbit. According to NASA scientists, its total impact probability through the year 2300 is about 1 in 1,750 (or 0.057%). The researchers were also able to identify September 24, 2182, as the most significant single date in terms of a potential impact, with an impact probability of 1 in 2,700 (or about 0.037%)
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Melting ice is hiding a massive climate secret beneath Antarctica | ScienceDaily
Climate models have long predicted that global warming would weaken the Southern Ocean's ability to absorb carbon dioxide (CO2). Yet decades of measurements show little sign of this decline. Scientists from the Alfred Wegener Institute (AWI) have now uncovered a likely reason for the surprising stability. Their findings suggest that fresh, low-salinity water near the surface has helped trap carbon in the deep ocean, slowing its return to the atmosphere. But climate change is steadily altering these delicate ocean layers and could soon disrupt this natural carbon storage system. The study appears in Nature Climate Change.


						
Why the Southern Ocean Matters So Much

The world's oceans capture roughly one quarter of all human-produced CO2 emissions. The Southern Ocean alone accounts for about 40 percent of that total, making it one of the planet's most powerful natural defenses against global warming. This immense carbon sink functions through a complex circulation system: deep water rises to the surface, exchanges gases with the atmosphere, and then sinks again, carrying absorbed CO2 back into the depths.

The balance depends on how much natural CO2 from ancient deep waters resurfaces. When more carbon-rich water from below reaches the surface, it limits how much new, human-made CO2 the ocean can take in. This interplay is governed by the layering, or stratification, of different water masses and by the strength of ocean currents.

Ancient Waters and Strengthening Winds

The deep water that resurfaces in the Southern Ocean has been isolated for centuries or even millennia, accumulating large amounts of CO2. Climate models predict that stronger westerly winds, a result of human-driven climate change, will bring more of this carbon-rich water to the surface, reducing the ocean's capacity to absorb CO2 in the long term.

However, despite these stronger winds, data collected over recent decades show that the Southern Ocean remains a strong carbon sink. The new AWI research helps explain why: ocean layering has changed in a way that keeps much of the deep carbon locked away.




The Invisible Barrier Holding Carbon Below

"Deep water in the Southern Ocean is normally found below 200 meters," says Dr. Lea Olivier, AWI oceanographer and lead author of the study. "It is salty, nutrient-rich and relatively warm compared to water nearer the surface."

This deep water contains large stores of dissolved CO2 that entered the ocean long ago. In contrast, near-surface water is cooler, less salty, and holds less CO2.

As long as this density layering remains strong, the CO2-rich deep water stays sealed off. But if the boundary between layers weakens, that trapped carbon could more easily reach the surface and escape into the atmosphere.

Stronger Winds, Rising Risks

"Previous studies suggested that global climate change would strengthen the westerly winds over the Southern Ocean, and with that, the overturning circulation too," says Lea Olivier. "However, that would transport more carbon-rich water from the deep ocean to the surface, which would consequently reduce the Southern Ocean's ability to store CO2."

Although such wind intensification has been observed and linked to human activity, measurements still show no major decline in the ocean's carbon uptake -- at least not yet.




Freshwater Inputs Strengthen Ocean Layers

Long-term monitoring by AWI and other research institutions shows that climate change is already altering the characteristics of both surface and deep waters. "In our study, we used a dataset comprising biogeochemical data from a large number of marine expeditions in the Southern Ocean between 1972 and 2021. We looked for long-term anomalies, as well as changes in both circulation patterns and the properties of water masses. In doing so, we only considered processes related to the exchange between the two water masses, namely circulation and mixing, and not biological processes, for example," explains Lea Olivier. "We were able to determine that, since the 1990s, the two water masses have become more distinct from one another." The Southern Ocean's surface water salinity has reduced as a result of increased input of freshwater caused by precipitation and melting glaciers and sea ice. This "freshening" reinforces the density stratification between the two water masses, which in turn keeps the CO2-rich deep water trapped in the lower layer and prevents it from breaking through the barrier between the two layers.

A Temporary Shield Against Climate Change

"Our study shows that this fresher surface water has temporarily offset the weakening of the carbon sink in the Southern Ocean, as model simulations predicted. However, this situation could reverse if the stratification were to weaken," summarizes Lea Olivier. Strengthening westerly winds are already pushing the deep water closer to the surface. Since the 1990s, the upper boundary of the deep water layer has risen by about 40 meters.

As CO2-rich water replaces more of the surface layer, the boundary between them becomes more vulnerable to mixing, likely caused by those same winds. Once mixing increases, stored CO2 could begin to leak upward and escape into the atmosphere.

Warning Signs Beneath the Waves

Recent research suggests that this process may already be starting. If more carbon from the deep ocean reaches the surface, the Southern Ocean's role as a global carbon sink could weaken, accelerating climate change.

"What surprised me most was that we actually found the answer to our question beneath the surface. "We need to look beyond just the ocean's surface, otherwise we run the risk of missing a key part of the story," says Lea Olivier.

"To confirm whether more CO2 has been released from the deep ocean in recent years, we need additional data, particularly from the winter months, when the water masses tend to mix," explains Prof. Alexander Haumann, co-author of the study. "In the coming years, the AWI is planning to carefully examine these exact processes as part of the international Antarctica InSync program, and gain a better understanding of the effects of climate change on the Southern Ocean and potential interactions."
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Scientists just found a surprising twist in Earth's extinction story | ScienceDaily
For years, many scientists have warned that Earth is undergoing another mass extinction, with species disappearing faster than ever before. These warnings often rely on projecting extinction data from the past 500 years into the future, assuming that current rates are accelerating dramatically.


						
However, new research from Kristen Saban and John Wiens of the University of Arizona's Department of Ecology and Evolutionary Biology suggests a different picture. Their analysis shows that over the past five centuries, extinctions among plants, arthropods, and land vertebrates actually reached their highest point about a century ago and have been declining since. The study also found that earlier extinction waves were driven mostly by invasive species on islands, whereas today's greatest danger to wildlife is the loss of natural habitats.

Reassessing the Mass Extinction Narrative

The researchers argue that predictions of an ongoing mass extinction may rely on oversimplified or outdated assumptions. Many of these projections treat past extinction patterns as if they apply equally to modern times, ignoring how the main causes of species loss have shifted over history.

Published in the Proceedings of the Royal Society of London, the paper is the first comprehensive analysis to examine both the rates and causes of recent extinctions across plants and animals. The team reviewed data from nearly 2 million species and closely studied 912 species known to have gone extinct in the last 500 years.

"We discovered that the causes of those recent extinctions were very different from the threats species are currently facing," said Wiens, professor of ecology and evolutionary biology. "This makes it problematic to extrapolate these past extinction patterns into the future, because the drivers are rapidly changing, particularly with respect to habitat loss and climate change."

Saban and Wiens noted that most of what we know about species loss comes from recent centuries, yet many studies have assumed those patterns predict future risks. In reality, the factors leading to extinction are far from uniform across time, habitats, or taxonomic groups.




"To our surprise, past extinctions are weak and unreliable predictors of the current risk that any given group of animals or plants is facing," said lead author Saban, who recently graduated from the U of A and is currently a doctoral student at Harvard University.

From Islands to Continents: Where Extinctions Hit Hardest

Extinction rates varied widely among species groups. Mollusks such as snails and mussels, along with vertebrates, were the most affected, while plants and arthropods faced relatively few losses. Many of the recorded extinctions occurred on isolated islands, including the Hawaiian Islands, where invasive species introduced by humans -- such as rats, pigs, and goats -- wiped out native wildlife.

On continental regions, however, most extinctions took place in freshwater environments. While invasive species caused the majority of island losses, habitat destruction has emerged as the dominant threat on land.

Unexpectedly, the study found no evidence that climate change has increased extinctions during the past two centuries.

"That does not mean that climate change is not a threat," Wiens said. "It just means that past extinctions do not reflect current and future threats."

The authors also considered threat levels -- for example "threatened," "endangered" or "least concern," -- for 163,000 species as assessed by the International Union for Conservation of Nature.




"The current threat level provides probably our best hint of what is currently happening and might happen in the near future," Wiens said. "We found the patterns of today's threats to be different from those of past extinctions. For example, most extinct species are mollusks and vertebrates on islands that were driven extinct by invasive species, but most threatened species today are mainland species facing habitat destruction."

A Call for Accuracy and Perspective

Saban said she doesn't want the study "to be taken as giving people a carte blanche" to suggest that human activity does not present a significant and urgent threat to many species.

"Biodiversity loss is a huge problem right now, and I think we have not yet seen the kinds of effects that it might have," she said. "But it's important that we talk about it with accuracy, that our science is rigorous in how we're able to detail these losses and prevent future ones."

Contrary to many studies, the rates at which species are going extinct are not rapidly accelerating, the study found.

"We show that extinction rates are not getting faster towards the present, as many people claim, but instead peaked many decades ago," Wiens said.

Signs of Hope for Species Conservation

For some groups, such as arthropods and plants and land vertebrates, extinction rates have actually declined over the last 100 years, notably since the early 1900s, he added. One of the reasons for declining extinction rates "is many people are working hard to keep species from going extinct. And we have evidence from other studies that investing money in conservation actually works."

According to Saban, the study was born out of a motivation to take a step back from doomsday scenarios.

"If we're saying that what is happening right now is like an asteroid hitting Earth, then the problem becomes insurmountable," she said. "By looking at the data in this way, we hope that our study helps inform our overall understanding of biodiversity loss and how we can come up with better ways to address it."
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The math says life shouldn't exist, but somehow it does | ScienceDaily
A groundbreaking study is taking a fresh look at one of science's oldest questions: how did life arise from nonliving material on early Earth? Researcher Robert G. Endres of Imperial College London has created a new mathematical framework suggesting that the spontaneous appearance of life may have been far less likely than many scientists once believed.


						
The Improbable Odds of Life Emerging Naturally

The research examines how extraordinarily difficult it would be for organized biological information to form under plausible prebiotic conditions. Endres illustrates this by comparing it to trying to write a coherent article for a leading science website by tossing random letters onto a page. As complexity increases, the probability of success quickly drops to near zero.

To explore the issue, Endres applied principles from information theory and algorithmic complexity to estimate what it would take for the first simple cell, known as a protocell, to assemble itself from basic chemical ingredients. This approach revealed that the odds of such a process happening naturally are astonishingly low.

Why Chance Alone May Not Be Enough

The findings suggest that random chemical reactions and natural processes may not fully explain how life appeared within the limited time available on early Earth. Because systems naturally tend toward disorder, building the intricate molecular organization required for life would have been a major challenge.

Although this doesn't mean that life's origin was impossible, Endres argues that current scientific models may be missing key elements. He emphasizes that identifying the physical principles behind life's emergence from nonliving matter remains one of the greatest unsolved problems in biological physics.




Considering a Speculative Alternative

The study also briefly considers directed panspermia, a controversial idea proposed by Francis Crick and Leslie Orgel. This hypothesis suggests that life could have been intentionally introduced to Earth by advanced extraterrestrial civilizations. While Endres acknowledges the idea as logically possible, he notes that it runs counter to Occam's razor, the principle that favors simpler explanations.

Rather than ruling out natural origins, the research provides a way to quantify how difficult the process may have been. It points to the potential need for new physical laws or mechanisms that could help overcome the immense informational and organizational barriers to life. The work represents an important move toward a more mathematically grounded understanding of how living systems might arise.

A Continuing Mystery

This study is a reminder that some of the most profound questions in science remain unanswered. By merging mathematics with biology, researchers are beginning to uncover new layers of insight into one of humanity's oldest mysteries: how existence itself began.

Adapted from an article originally published on Universe Today.
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Scientists just uncovered what's really happening beneath this mysterious volcano | ScienceDaily
How do volcanoes function beneath their rocky surfaces? What drives the rumbling vibrations, called tremor, that occur when molten rock or gases travel upward through underground channels? Professor Dr. Miriam Christina Reiss, a volcano seismologist at Johannes Gutenberg University Mainz (JGU), and her research group have traced these tremor signals beneath Tanzania's Oldoinyo Lengai volcano.


						
"We were not only able to detect tremor, but also to determine its exact position in three dimensions -- its location and depth below the surface," said Reiss. "What was particularly striking was the diversity of different tremor signals we detected."

The team's work offers fresh insight into how magma and gases move within the planet and could help scientists better understand volcanic behavior. Their research also carries practical importance, as it may one day make volcanic eruption forecasts more accurate. The findings were published in Communications Earth & Environment.

Tremor as a Window into Volcanic Activity

When magma ascends from deep within Earth, it can make the ground shake. Under high pressure, magma can crack surrounding rock, producing earthquakes. Other movements create weaker, continuous vibrations known as tremor. These occur when magma pushes through existing conduits, when gas bubbles escape, or when pressure fluctuates inside volcanic channels.

"For volcano seismology, it is extremely interesting to study these signals and wave types that arise when magma moves below the surface," explained Reiss. Her research centers on two key questions: Where exactly does tremor begin, and what causes it to form? The answers reveal important clues about a volcano's internal state and level of activity.

Reiss and her colleagues monitored Oldoinyo Lengai for 18 months using an array of seismometers positioned around the volcano to record ground vibrations. Once back in Mainz, they analyzed a nine-week segment of data in detail. "For the first time, we were able to determine the precise location where tremor occurs," said Reiss. "We discovered that two types of tremor seem to be linked: one originated at around five kilometers depth and the other near the base of the volcano -- with a time delay between them. It is clear that these signals are connected, thus we see a directly linked system here." The variety of tremor signals they observed was unexpectedly wide, suggesting that the vibrations come from different parts of the volcano with distinct physical conditions and processes at work.

Oldoinyo Lengai is unlike any other volcano on the planet. It is the world's only active carbonatite volcano, producing lava that is unusually fluid and relatively cool at about 550 degrees Celsius, compared to the 650 to 1,200 degrees typical of most magmas. "The results were particularly surprising because the magma is so fluid. We had expected few or no tremor as the interaction with the surrounding rock would likely be weaker," noted Reiss.

Advancing the Science of Volcano Seismology

The team's results mark an important step forward in understanding how magma moves within volcanoes. "Tremor occurs whenever magma is moving -- including before eruptions," Reiss explained. "But which tremor signals are true precursors of an eruption, and which are just background 'gurgling'? Our results lay the foundation for improving eruption forecasting in the future."
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Hippos once roamed frozen Germany with mammoths | ScienceDaily
Hippos, now found only in sub-Saharan Africa, managed to survive in central Europe far longer than anyone previously believed. A new analysis of ancient bones shows that hippos lived in the Upper Rhine Graben between about 47,000 and 31,000 years ago, during the depths of the last ice age. The findings come from an international research team led by the University of Potsdam and the Reiss-Engelhorn-Museen Mannheim in collaboration with the Curt-Engelhorn-Zentrum Archaometrie, and were recently published in Current Biology.


						
Extinction Timeline Rewritten

Until recently, scientists thought the common hippopotamus (Hippopotamus amphibius) disappeared from central Europe roughly 115,000 years ago, when the last interglacial period ended. However, the new study -- conducted by researchers from the University of Potsdam, the Reiss-Engelhorn-Museen Mannheim, the Curt-Engelhorn-Zentrum Archaometrie Mannheim, ETH Zurich, and several international partners -- reveals that hippos actually persisted in the Upper Rhine Graben of southwestern Germany tens of thousands of years later, well into the middle of the last ice age.

The Upper Rhine Graben serves as a vital record of ancient climate conditions. Animal bones buried for millennia in layers of gravel and sand offer rare windows into the past. "It's amazing how well the bones have been preserved. At many skeletal remains it was possible to take samples suitable for analysis -- that is not a given after such a long time," said Dr. Ronny Friedrich, a specialist in age determination at the Curt-Engelhorn-Zentrum Archaometrie.

Genetic and Radiocarbon Clues

Researchers examined numerous hippopotamus fossils using both genetic and radiocarbon dating methods. Ancient DNA sequencing revealed that these Ice Age hippos were closely related to modern African populations and were part of the same species. Radiocarbon dating confirmed their presence during a warmer phase of the middle Weichselian glaciation, when conditions temporarily allowed the animals to survive in central Europe.

Further genome-wide analysis showed that the European hippo population had extremely low genetic diversity, suggesting it was both small and geographically isolated. Fossil evidence also revealed that these warm-adapted hippos lived alongside cold-climate animals such as mammoths and woolly rhinoceroses -- an unusual ecological mix that highlights the complexity of Ice Age environments.




Rethinking Europe's Ice Age Ecosystem

"The results demonstrate that hippos did not vanish from middle Europe at the end of the last interglacial, as previously assumed," summarizes first author Dr. Patrick Arnold. "Therefore, we should re-analyze other continental European hippo fossils traditionally attributed to the last interglacial period."

Prof. Dr. Wilfried Rosendahl, general director of the Reiss-Engelhorn-Museen Mannheim and project leader of "Eiszeitfenster Oberrheingraben" is convinced that ice age research still holds many exciting questions: "The current study provides important new insights which impressively prove that ice age was not the same everywhere, but local peculiarities taken together form a complex overall picture -- similar to a puzzle. It would now be interesting and important to further examine other heat-loving animal species, attributed so far to the last interglacial."

The research was carried out as part of the "Eiszeitfenster Oberrheingraben" project, supported by the Klaus Tschira Stiftung Heidelberg. This interdisciplinary effort aims to shed light on climate and environmental evolution in the Upper Rhine Graben and southwestern Germany over the past 400,000 years. The study focused on Ice Age bones from the Reis collection, housed at the Reiss-Engelhorn-Museen, which continue to reveal remarkable insights into Europe's dynamic prehistoric world.
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Scientists turn flower fragrance into a mosquito killer | ScienceDaily
To combat mosquito-borne illnesses that claim hundreds of thousands of lives each year, scientists have enlisted an unexpected partner: a fungus that gives off a floral scent.


						
By exploiting mosquitoes' attraction to flowers, an international team of researchers engineered a new strain of Metarhizium fungus that releases a sweet aroma similar to real blooms. The modified fungus draws in the insects and infects them, ultimately killing them.

The scientists were inspired by natural fungi that emit a pleasant chemical known as longifolene, which they discovered could attract mosquitoes. Building on that idea, they created a fungus that acts like a lethal perfume for the pests, offering a promising tool against malaria, dengue, and other deadly diseases that are becoming increasingly resistant to chemical pesticides. Their findings were published in Nature Microbiology on October 24, 2025.

How the "Perfumed" Fungus Works

"Mosquitoes need flowers because they provide nectar, a crucial source of food for them, and they are drawn to flowers through their scents," explained paper co-author Raymond St. Leger, a Distinguished University Professor of Entomology at the University of Maryland. "After observing that some types of fungi could trick mosquitoes into thinking they were flowers, we realized we could turbo-charge the attraction by engineering fungi to produce more longifolene, a sweet-smelling compound that's already very common in nature. Before this study, longifolene wasn't known to attract mosquitoes. We're letting nature give us a hint to tell us what works against mosquitoes."

According to St. Leger, the floral-scented fungus provides an easy and accessible method for controlling mosquito populations. The spores can simply be placed in containers indoors or outdoors, where they gradually release longifolene over several months. When mosquitoes come into contact with the fungus, they become infected and die within a few days. In laboratory tests, the fungus wiped out 90 to 100% of mosquitoes, even in environments filled with competing scents from people and real flowers. Despite its potency, the fungus is completely harmless to humans.

Safe, Targeted, and Environmentally Friendly

"The fungus is completely harmless to humans as longifolene is already commonly used in perfumes and has a long safety record," St. Leger said. "This makes it much safer than many chemical pesticides. We've also designed the fungus and its containers to target mosquitoes specifically rather than any other insects and longifolene breaks down naturally in the environment."




In addition, unlike chemical alternatives that mosquitoes have gradually become resistant to, this biological approach may be nearly impossible for mosquitoes to outsmart or avoid.

"If mosquitoes evolve to avoid longifolene, that could mean they'll stop responding to flowers," St. Leger explained. "But they need flowers as a food source to survive, so it would be very interesting to see how they could possibly avoid the fungus yet still be attracted to the flowers they need. It'll be very difficult for them to overcome that hurdle, and we have the option of engineering the fungus to produce additional floral odors if they evolve to specifically avoid longifolene."

Affordable and Scalable Global Potential

What also makes this new fungal technology particularly promising is how practical and affordable it is to produce. Other forms of Metarhizium are already commonly cultivated around the world on cheap materials like chicken droppings, rice husks and wheat scraps that are readily available after harvest. The affordability and simplicity of the fungus could be key to reducing mosquito disease-related deaths in many parts of the world, especially in poorer countries in the global south.

Finding effective new weapons against mosquitoes could be more important than ever. St. Leger warns that in the future, mosquito-borne diseases currently limited to tropical regions could threaten new targets, including the United States. With rising global temperatures and the growing unpredictability of weather, disease-carrying mosquitoes have begun to spread to new areas beyond their usual habitats.

"Mosquitoes love many of the ways we are changing our world," St. Leger said. "Right now, we're hoping to use these approaches in Africa, Asia and South America. But one day, we may need them for ourselves."

Next Steps in the Fight Against Mosquito-Borne Disease




St. Leger and his colleagues are now testing the fungus in larger outdoor trials to prepare it for regulatory review.

"It's not as if you're going to necessarily find a silver bullet to control mosquitoes everywhere, but we're trying to develop a very diverse and flexible set of tools that people in different parts of the world can use and choose from," St. Leger said. "Different people will find different approaches work best for their particular situation and the particular mosquitoes they're dealing with. In the end, our goal is to give people as many options as possible to save lives."
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Dinosaurs were thriving when the asteroid struck | ScienceDaily
For much of the past century, scientists thought dinosaurs were already in decline long before the asteroid impact that ended their reign 66 million years ago. However, a new study published in Science by researchers from Baylor University, New Mexico State University, The Smithsonian Institution, and several international partners challenges that long-standing belief.


						
The findings reveal that dinosaurs were not fading away at all -- they were thriving.

A final flourish in the San Juan Basin

In northwestern New Mexico, layers of ancient rock hold clues to a lively, previously overlooked chapter of Earth's history. Within the Naashoibito Member of the Kirtland Formation, scientists found evidence of rich dinosaur ecosystems that continued to flourish until just before the asteroid struck.

High-precision dating determined that fossils from these rocks are between 66.4 and 66 million years old, placing them right at the boundary between the Cretaceous and Paleogene periods, when the global extinction event occurred.

"The Naashoibito dinosaurs lived at the same time as the famous Hell Creek species in Montana and the Dakotas," said Daniel Peppe, Ph.D., associate professor of geosciences at Baylor University. "They were not in decline -- these were vibrant, diverse communities."

Dinosaurs in their prime

The fossil evidence from New Mexico tells a strikingly different story from what many had assumed. Instead of dwindling, dinosaurs across North America were thriving in distinct regional communities. By analyzing ecological and geographic patterns, researchers found that dinosaur populations in western North America were divided into separate "bioprovinces" shaped primarily by regional temperature differences rather than by mountains or rivers.




"What our new research shows is that dinosaurs are not on their way out going into the mass extinction," said first author Andrew Flynn, Ph.D. '20, assistant professor of geological sciences at New Mexico State University. "They're doing great, they're thriving and that the asteroid impact seems to knock them out. This counters a long-held idea that there was this long-term decline in dinosaur diversity leading up to the mass extinction making them more prone to extinction."

Life after impact

The asteroid impact brought the age of dinosaurs to an abrupt end, but the ecosystems they left behind became the foundation for a new evolutionary chapter. Within just 300,000 years, mammals began rapidly diversifying, developing new diets, sizes, and ecological roles.

The same temperature-related patterns that once defined dinosaur ecosystems continued into the Paleocene epoch, guiding how life recovered after the disaster.

"The surviving mammals still retain the same north and south bio provinces," Flynn said. "Mammals in the north and the south are very different from each other, which is different than other mass extinctions where it seems to be much more uniform."

Why this discovery matters

This discovery offers more than just a look into the distant past. It underscores both the resilience and fragility of life on Earth. Conducted on public lands managed by the U.S. Bureau of Land Management, the research highlights how protected landscapes can unlock vital insights into how ecosystems respond to global upheaval.




By refining the timeline of the dinosaurs' final days, the study reveals that their extinction was not a slow decline but an abrupt, catastrophic end to a flourishing era of life -- cut short by chance from beyond the sky.
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Ancient DNA reveals the deadly diseases behind Napoleon's defeat | ScienceDaily
Scientists from the Institut Pasteur have conducted a genetic analysis of the remains of soldiers who retreated from Russia in 1812. Their work uncovered traces of two disease-causing pathogens -- those behind paratyphoid fever and relapsing fever -- which match the symptoms described in eyewitness records from that time. The findings were first shared as a preprint on bioRxiv on July 16, 2025, and later published in the journal Current Biology on October 24.


						
Investigating the Mystery of the 1812 Retreat

Napoleon's invasion of Russia in 1812, known as the "Patriotic War of 1812," ended in one of history's most disastrous retreats. To better understand what role disease may have played in this collapse, researchers from the Institut Pasteur's Microbial Paleogenomics Unit partnered with the Laboratory of Biocultural Anthropology at Aix Marseille University. The team analyzed the DNA of 13 French soldiers exhumed in 2002 from a burial site in Vilnius, Lithuania, uncovered during archaeological excavations led by the Aix-Marseille University group. Using next-generation sequencing technology on ancient DNA, they searched for genetic traces of infectious organisms.

The researchers detected two distinct disease agents: Salmonella enterica subsp. enterica (serovar Paratyphi C), which causes paratyphoid fever, and Borrelia recurrentis, the bacterium responsible for relapsing fever. The latter is transmitted by lice and produces alternating periods of fever and recovery. Although different, both infections can cause severe fever, exhaustion, and digestive distress. Their combined impact could have intensified the soldiers' suffering at a time when cold, hunger, and poor sanitation were already taking a heavy toll.

Genetic Evidence From Napoleonic Soldiers

Out of the 13 soldiers examined, DNA from S. enterica Paratyphi C was found in four individuals, and B. recurrentis was detected in two. This marks the first direct genetic confirmation that these pathogens were present in Napoleon's army. Their exact contribution to the enormous death toll remains uncertain, but the findings complement earlier research that identified Rickettsia prowazekii (the cause of typhus) and Bartonella quintana (responsible for trench fever), both long suspected of spreading through the ranks during the retreat.

Because only a small number of samples could be analyzed compared to the thousands of remains in Vilnius, researchers cannot yet determine how widespread these infections were. The tested soldiers represent a tiny fraction -- 13 out of more than 3,000 bodies at the site and roughly 500,000 to 600,000 troops who took part in the campaign, of whom about 300,000 died during the retreat.




Understanding the Past to Protect the Future

"Accessing the genomic data of the pathogens that circulated in historical populations helps us to understand how infectious diseases evolved, spread and disappeared over time, and to identify the social or environmental contexts that played a part in these developments. This information provides us with valuable insights to better understand and tackle infectious diseases today," explains Nicolas Rascovan, Head of the Microbial Paleogenomics Unit at the Institut Pasteur and last author of the study.

To achieve these results, the team worked in collaboration with scientists from the University of Tartu in Estonia to develop an innovative authentication workflow involving several steps, including a phylogeny-driven interpretive approach for the highly degraded genome fragments recovered. This method enables scientists to accurately identify pathogens even if their DNA only yields low coverage, in some cases even indicating a specific lineage.

"In most ancient human remains, pathogen DNA is extremely fragmented and only present in very low quantities, which makes it very difficult to obtain whole genomes. So we need methods capable of unambiguously identifying infectious agents from these weak signals, and sometimes even pinpointing lineages, to explore the pathogenic diversity of the past," he adds.

Linking History and Disease

The team's results closely match the historical descriptions of the fevers that swept through Napoleon's forces. This connection strengthens the theory that infectious diseases contributed to the disastrous outcome of the 1812 campaign, along with other factors such as exhaustion, starvation, and the brutal Russian winter.

Napoleon's 1812 campaign ultimately ended in defeat, forcing a massive withdrawal that devastated his army. The Russian forces reclaimed Moscow, marking a turning point that dealt a fatal blow to Napoleon's military ambitions.
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Living computers powered by mushrooms | ScienceDaily
Fungal networks could one day replace the tiny metal components that process and store computer data, according to new research.


						
Mushrooms are known for their toughness and unusual biological properties, qualities that make them attractive for bioelectronics. This emerging field blends biology and technology to design innovative, sustainable materials for future computing systems.

Turning Mushrooms Into Living Memory Devices

Researchers at The Ohio State University recently discovered that edible fungi, such as shiitake mushrooms, can be cultivated and guided to function as organic memristors. These components act like memory cells that retain information about previous electrical states.

Their experiments showed that mushroom-based devices could reproduce the same kind of memory behavior seen in semiconductor chips. They may also enable the creation of other eco-friendly, brain-like computing tools that cost less to produce.

"Being able to develop microchips that mimic actual neural activity means you don't need a lot of power for standby or when the machine isn't being used," said John LaRocco, lead author of the study and a research scientist in psychiatry at Ohio State's College of Medicine. "That's something that can be a huge potential computational and economic advantage."

The Promise of Fungal Electronics

LaRocco noted that fungal electronics are not a brand-new idea, but they are becoming increasingly practical for sustainable computing. Because fungal materials are biodegradable and inexpensive to produce, they can help reduce electronic waste. In contrast, conventional semiconductors often require rare minerals and large amounts of energy to manufacture and operate.




"Mycelium as a computing substrate has been explored before in less intuitive setups, but our work tries to push one of these memristive systems to its limits," he said.

The team's findings were published in PLOS One.

How Scientists Tested Mushroom Memory

To test their capabilities, researchers grew samples of shiitake and button mushrooms. Once matured, they were dehydrated to preserve them and then attached to custom electronic circuits. The mushrooms were exposed to controlled electric currents at different voltages and frequencies.

"We would connect electrical wires and probes at different points on the mushrooms because distinct parts of it have different electrical properties," said LaRocco. "Depending on the voltage and connectivity, we were seeing different performances."

Surprising Results from Mushroom Circuits

After two months of testing, the researchers found that their mushroom-based memristor could switch between electrical states up to 5,850 times per second with about 90% accuracy. Although performance decreased at higher electrical frequencies, the team noticed that connecting multiple mushrooms together helped restore stability -- much like neural connections in the human brain.




Qudsia Tahmina, co-author of the study and an associate professor of electrical and computer engineering at Ohio State, said the results highlight how easily mushrooms can be adapted for computing. "Society has become increasingly aware of the need to protect our environment and ensure that we preserve it for future generations," said Tahmina."So that could be one of the driving factors behind new bio-friendly ideas like these."

Building on the flexibility mushrooms offer also suggests there are possibilities for scaling up fungal computing, said Tahmina. For instance, larger mushroom systems may be useful in edge computing and aerospace exploration; smaller ones in enhancing the performance of autonomous systems and wearable devices.

Looking Ahead: The Future of Fungal Computing

Although organic memristors are still in their early stages, scientists aim to refine cultivation methods and shrink device sizes in future work. Achieving smaller, more efficient fungal components will be key to making them viable alternatives to traditional microchips.

"Everything you'd need to start exploring fungi and computing could be as small as a compost heap and some homemade electronics, or as big as a culturing factory with pre-made templates," said LaRocco. "All of them are viable with the resources we have in front of us now."

Other Ohio State contributors to the study include Ruben Petreaca, John Simonis, and Justin Hill. The research was supported by the Honda Research Institute.
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Earth is splitting open beneath the Pacific Northwest | ScienceDaily
For the first time, scientists have directly witnessed a subduction zone -- the place where one tectonic plate plunges beneath another -- in the midst of breaking apart. The finding, published in Science Advances, provides an unprecedented view of how Earth's surface changes over time and adds new insight into the potential for future earthquakes in the Pacific Northwest.


						
Subduction zones are some of the most powerful and dynamic features on Earth. They move continents across the globe, trigger massive earthquakes and volcanic eruptions, and recycle the planet's crust deep into the mantle.

However, these zones are not permanent. If they never ended, continents would continuously collide and merge, erasing oceans and much of the planet's geological history. For decades, scientists have wondered how these colossal systems eventually come to an end.

"Getting a subduction zone started is like trying to push a train uphill -- it takes a huge effort," said Brandon Shuck, a geologist at Louisiana State University and lead author of the study. "But once it's moving, it's like the train is racing downhill, impossible to stop. Ending it requires something dramatic -- basically, a train wreck."

Capturing a Subduction Zone in the Act

Off the coast of Vancouver Island, in the Cascadia region, scientists have now seen that "train wreck" unfolding. Here, the Juan de Fuca and Explorer plates are slowly sliding beneath the North American plate, and new data show the system is literally tearing itself apart.

Researchers used seismic reflection imaging -- essentially an ultrasound of Earth's interior -- combined with detailed earthquake records to observe the process. The data were gathered during the 2021 Cascadia Seismic Imaging Experiment (CASIE21), funded by the National Science Foundation. During the expedition, sound waves were sent from a research vessel into the seafloor and the returning echoes were captured by a 15-kilometer-long line of underwater sensors. The resulting images revealed deep fractures where the oceanic plate is snapping apart.




"This is the first time we have a clear picture of a subduction zone caught in the act of dying," said Shuck. "Rather than shutting down all at once, the plate is ripping apart piece by piece, creating smaller microplates and new boundaries. So instead of a big train wreck, it's like watching a train slowly derail, one car at a time."

A Plate Coming Apart Piece by Piece

The team found enormous tears running through the oceanic plate, including a major offset where one section has dropped about five kilometers. "There's a very large fault that's actively breaking the plate," Shuck explained. "It's not 100% torn off yet, but it's close."

Earthquake data supported what the images showed. Along the 75-kilometer tear, some parts remain seismically active, while others have fallen silent. "Once a piece has completely broken off, it no longer produces earthquakes because the rocks aren't stuck together anymore," Shuck explained. The absence of quakes in certain areas suggests that sections of the plate have already detached, and the gap is gradually widening over time.

The study revealed that subduction zones don't fail in one catastrophic break but die in stages, through a process known as "episodic" or "piecewise" termination. Instead of the entire plate snapping at once, it tears apart in smaller sections. Transform boundaries -- the faults where plates slide past each other -- act like natural scissors, slicing across the plate and isolating fragments that form new microplates while subduction continues nearby.

As the larger plate loses pieces, it also loses momentum. Like cutting cars off a runaway train, each break reduces the downward pull until the entire subduction process grinds to a halt. Although each episode takes millions of years, these gradual stages together mark the death of a subduction zone.




Clues to Earth's Ancient Tectonic Mysteries

This slow breakup helps explain puzzling features from Earth's past, such as abandoned fragments of old tectonic plates and bursts of volcanic activity in unexpected places. One striking example lies off Baja California, where scientists have long known of fossil microplates -- the remnants of the once-vast Farallon plate. For years, researchers suspected these fragments were evidence of dying subduction zones, but the exact mechanism was unclear. The Cascadia region now offers a direct look at how that process happens: through step-by-step tearing, not sudden collapse.

The breakup of a plate doesn't just stop motion -- it reshapes the planet. As each fragment detaches, it can open "slab windows" where hot mantle material rises toward the surface, creating bursts of volcanic activity. Over time, new microplates form, old ones drift, and the boundaries shift again. "It's a progressive breakdown, one episode at a time," said Shuck. "And it matches really well with what we see in the geologic record, where volcanic rocks get younger or older in a sequence that reflects this step-by-step tearing."

Earthquake Hazards and Future Research

Looking forward, scientists are investigating whether a major earthquake could rupture across one of these newly formed tears or if the fractures might alter how seismic energy moves through the region. While this discovery improves models of how complex fault systems behave, it does not significantly change the short-term risk for the Pacific Northwest.

Cascadia remains capable of generating very large earthquakes and tsunamis. Understanding how these newly identified breaks influence future ruptures will help refine hazard assessments and deepen our understanding of how Earth's most powerful geological engines ultimately come to rest.
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Glaciers' secret cooling power won't last much longer | ScienceDaily
Glaciers are pushing back against global warming by chilling the air that flows over their surfaces. But how long can this natural defense last? Researchers from the Pellicciotti group at the Institute of Science and Technology Austria (ISTA) have reexamined a massive global collection of glacier data. Their study, recently published in Nature Climate Change, reveals that glaciers will likely reach their maximum self-cooling ability within the next decade. After that, near-surface temperatures will rise sharply, speeding up melting across the world's ice fields.


						
Thomas Shaw remembers a particular summer day in August 2022 vividly. The postdoctoral researcher in Francesca Pellicciotti's lab at ISTA was high in the Swiss Alps under clear skies and a comfortable 17 degrees Celsius. Yet he stood atop the Glacier de Corbassiere, more than 2,600 meters above sea level, taking measurements to assess the glacier's condition.

Although global air temperatures continue to climb, the surfaces of many glaciers appear to be warming more slowly. Some, such as the immense Himalayan glaciers, even send cold air streaming down their slopes, cooling the valleys below. This natural refrigeration may seem like a sign of resilience, but scientists say it's only temporary.

Shaw's new study indicates that glaciers' cooling response will reach its height in the 2030s. "The more the climate warms, the more it will trigger the glaciers to cool their own microclimate and local environments down-valley," says Shaw. "But this effect will not last long, and a trend shift will ensue before the middle of the century." After that point, melting and fragmentation caused by human-driven warming are expected to intensify, with glaciers heating faster near their surfaces and shrinking at an accelerating pace.

Large glaciers and cold winds

Studying these effects in some of the world's most isolated regions is no small task, especially since field data are scarce. This lack of information makes it difficult for scientists to fine-tune climate models. When Pellicciotti's team first examined records from a weather station 5,000 meters up Mount Everest, they were astonished. "Upon examining the data thoroughly, we understood that the glaciers were reacting to the warming air in summer by intensifying their temperature exchange at the surface," Pellicciotti says. The vast Himalayan glaciers cool enormous air masses that slide downslope under gravity, creating what scientists call katabatic winds. Similar patterns are seen at other major glaciers around the world.

Scientists going out of their way

To better understand this phenomenon globally, Shaw designed a new statistical model that could work even where data were limited. "We compiled data from past and recent projects across our research group, pooled them with all published data, and reached out to other researchers to request that they share with us their unpublished data," says Shaw. "Using this unprecedented dataset, we reassessed the physical processes to find generalizable aspects and developed a statistical framework that can give us a glimpse into the evolution of glacier cooling worldwide."




Peak cooling

Shaw and the team compiled an inventory of hourly data from 350 weather stations located on 62 glaciers worldwide, representing a total of 169 summer-long measurement campaigns. They specifically examined the ratio of near-surface temperature to ambient, non-glacier temperature right above each station and analyzed it over space and time. "We call the difference in temperature 'decoupling,' because it seems at odds with the warming of ambient temperatures," says Shaw. They showed that, on average, the near-surface temperature on mountain glaciers worldwide warmed 0.83 degrees Celsius for every degree rise in ambient temperature.

They also investigated the glacier properties most likely to limit the decoupling effect, such as the presence of a debris mantle on the lower part of a glacier, and refined their model with this information. By modeling future projections, they demonstrated that this cooling effect will peak between the 2020s and 2040s, before the glaciers' steady mass loss leads to their large-scale retreat, reversing the cooling trend. "By then, the worn-out and considerably degraded glaciers will 'recouple' to the steadily warming atmosphere, sealing their fate," says Shaw.

Accepting the loss and coordinating future actions

While the projection paints a bleak future for the world's majestic water towers, there are pragmatic consequences if the current trend continues. "Knowing that the glaciers' self-cooling will continue a little longer could buy us some extra time to optimize our water management plans over the next decades," says Shaw.

However, the team is fully aware that they can neither salvage nor recover the world's mountain glaciers. "We must accept the committed ice loss and put our full efforts into limiting further climatic warming rather than into ineffective geo-engineering strategies such as seeding clouds and covering glaciers. These are like putting an expensive Band-Aid on a bullet wound. The coming decades are a time for reflection, effective water management, and action to change public consciousness about human-caused climate change." The researchers further underline the need for coordinated global climate policies to drastically reduce emissions and safeguard human life on Earth from the unforeseeable effects of global warming. "Every bit of a degree counts," says Shaw, echoing the words that scientists have been stressing for decades.
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A hidden temperature law governs all life on Earth | ScienceDaily
Researchers at Trinity College Dublin have uncovered what they call a "universal thermal performance curve" (UTPC), a pattern that appears to apply to every living species on Earth. This curve describes how organisms respond to changes in temperature, and it seems to hold true across the entire spectrum of life. According to the scientists, the UTPC effectively "shackles evolution" because no species appears capable of escaping its influence on how temperature affects biological performance.


						
The Hidden Pattern Linking All Species

Temperature affects every form of life, but the UTPC connects what once seemed to be countless unrelated data sets. It combines tens of thousands of performance curves that describe how efficiently species function at different temperatures. The researchers found that this universal pattern applies not just to all organisms, but also to all kinds of performance metrics -- whether measuring lizards sprinting on a treadmill, sharks swimming in open water, or bacteria dividing under a microscope.

Rising Heat and Falling Performance

The study revealed a consistent trend in how organisms respond to warmth:
    	Performance increases gradually as temperature rises until reaching a peak (the optimum point).
    	Beyond this optimum, performance drops sharply.
    	When temperatures climb too high, overheating can cause physiological breakdown or death.

These findings, published in the journal PNAS, suggest that species may face greater limits than previously thought when adapting to global climate change. As most regions continue to warm, the window of viable performance for many species could shrink.

One Curve, Many Temperatures

Andrew Jackson, Professor in Zoology in Trinity's School of Natural Sciences, and co-author,said: "Across thousands of species and almost all groups of life including bacteria, plants, reptiles, fish and insects, the shape of the curve that describes how performance changes with temperature is very similar. However, different species have very different optimal temperatures, ranging from 5oC to 100oC, and their performance can vary a lot depending on the measure of performance being observed and the species in question."




"That has led to countless variations on models being proposed to explain these differences. What we have shown here is that all the different curves are in fact the same exact curve, just stretched and shifted over different temperatures. And what's more, we have shown that the optimal temperature and the critical maximum temperature at which death occurs are inextricably linked."

"Whatever the species, it simply must have a smaller temperature range at which life is viable once temperatures shift above the optimum."

The Unbreakable Law of Thermal Performance

Senior author, Dr. Nicholas Payne, from Trinity's School of Natural Sciences, added: "These results have sprung forward from an in-depth analysis of over 2,500 different thermal performance curves, which comprise a tremendous variety of different performance measures for a similarly tremendous variety of different species -- from bacteria to plants, and from lizards to insects."

"This means the pattern holds for species in all major groups that have diverged massively as the tree of life has grown throughout billions of years of evolution. Despite this rich diversity of life, our study shows basically all life forms remain remarkably constrained by this 'rule' on how temperature influences their ability to function. The best evolution has managed is to move this curve around -- life hasn't found a way to deviate from this one very specific thermal performance shape."

Searching for the Exceptions

"The next step is to use this model as something of a benchmark to see if there are any species or systems we can find that may, subtly, break away from this pattern. If we find any, we will be excited to ask why and how they do it -- especially given forecasts of how our climate is likely to keep warming in the next decades."
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Before T. rex, there was the "dragon prince" | ScienceDaily
An international team of paleontologists has identified a previously unknown dinosaur species named Khankhuuluu, believed to be the closest-known ancestor of the giant Tyrannosaurs. The discovery, led by Jared Voris and Dr. Darla Zelenitsky from the University of Calgary's Faculty of Science, has been published in Nature.


						
Voris, a PhD candidate in the Department of Earth, Energy, and Environment, explains that this newly identified Tyrannosaur lived about 86 million years ago. It was a medium-sized, fast-moving predator that evolved after the extinction of other large carnivorous dinosaurs.

A Glimpse Into Tyrannosaur Evolution

According to Voris, "This new species provides us the window into the ascent stage of Tyrannosaur evolution; right when they're transitioning from small predators to their apex predator form." Khankhuuluu is regarded as the nearest known ancestor of the colossal Tyrannosaurs popularized by films like Jurassic Park.

The name Khankhuuluu comes from Mongolian and translates to "prince of dragons" or "the dragon prince." The name reflects its position in the Tyrannosaur family tree -- standing as the "prince" before the "king," Tyrannosaurus rex. At roughly 750 kilograms (about the size of a horse), it was two to three times smaller than its enormous descendants but shared many of their defining traits.

Physical Traits and Hunting Style

Khankhuuluu displayed small horn-like structures on its head, features that later became more pronounced in later Tyrannosaur species such as Albertosaurus and Gorgosaurus, likely used for mating displays or intimidation. Its long, shallow skull indicates it lacked the bone-crushing bite strength of T. rex. Instead, scientists describe Khankhuuluu as a mesopredator, similar to modern coyotes, relying on speed and agility to hunt.




Fossils From Mongolia Tell a New Story

The fossils were unearthed from the Bayanshiree Formation in southeastern Mongolia and were first studied in the 1970s by paleontologist Altangerel Perle, who initially compared them to a similar species known as Alectrosaurus from China. When Voris examined the fossils in 2023 at the Institute of Paleontology in Mongolia, he noticed subtle but key differences that distinguished them from Alectrosaurus.

The Journey of Tyrannosaurs Between Continents

Dr. Zelenitsky explains that Khankhuuluu or a closely related species likely migrated from Asia to North America around 85 million years ago."Our study provides solid evidence that large Tyrannosaurs first evolved in North America as a result of this immigration event," she says.

The research suggests these migrations between Asia and North America were rarer and more limited than previously believed. Khankhuuluu appears to be the last known Asian ancestor of the Tyrannosaurs before their diversification in North America.

From the "Dragon Prince" to the Tyrant King

Scientists believe that Khankhuuluu, or one of its relatives, crossed a land bridge into North America, where it evolved into the formidable apex predator Tyrannosaurs. Fossil evidence shows that Tyrannosaurs thrived in North America for several million years before returning to Asia, where their lineage split into two branches: one evolved into massive predators like T. rex, while the other produced more slender, long-snouted types nicknamed "Pinocchio rexes."

What Comes Next in the Research

Looking ahead, the team plans to study earlier and less-understood ancestors of these apex predators to fill in the remaining gaps of the Tyrannosaur evolutionary story.
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El Nino could soon turn deadly predictable, scientists warn | ScienceDaily

From Irregular Swings to Predictable Climate Rhythms

The study suggests that within the next 30 to 40 years, ENSO may transition from its current irregular El Nino-La Nina cycles to a more consistent pattern of strong oscillations marked by larger sea surface temperature (SST) fluctuations (Figure 2, linked below).

"In a warmer world, the tropical Pacific can undergo a type of climate tipping point, switching from stable to unstable oscillatory behavior. This is the first time this type of transition has been identified unequivocally in a complex climate model," says Prof. Malte F. STUECKER, lead author of the study and Director of the International Pacific Research Center at the University of Hawai`i at Manoa, USA. "Enhanced air-sea coupling in a warming climate, combined with more variable weather in the tropics, leads to a transition in amplitude and regularity," he adds.

Synchronizing Global Climate Systems

The high-resolution simulations indicate that a stronger, more rhythmic ENSO could also align with other climate systems, including the North Atlantic Oscillation (NAO), the Indian Ocean Dipole (IOD), and the Tropical North Atlantic (TNA) mode. This process resembles several pendulums gradually swinging together at the same frequency.

"This synchronization will lead to stronger rainfall fluctuations in regions such as Southern California and the Iberian Peninsula, increasing the risk of hydroclimate 'whiplash' effects," says Prof. Axel TIMMERMANN, corresponding author of the study and Director of the IBS Center for Climate Physics at Pusan National University, South Korea.




He continues, "The increased regularity of ENSO could improve seasonal climate forecasts; however, the amplified impacts will necessitate enhanced planning and adaptation strategies."

Advanced Climate Modeling Confirms a Global Shift

To reach these conclusions, the team used the Alfred Wegener Institute Climate Model (AWI-CM3), which offers a detailed resolution of 31 km in the atmosphere and 4-25 km in the ocean, to test climate responses under a high-emission greenhouse gas scenario. They also analyzed real-world observational data and compared results with other climate models for validation.

 "Our simulation results, which some other climate models support, show that ENSO's future behavior could become more predictable, but its amplified impacts will pose significant challenges for societies worldwide," says Dr. Sen Zhao, co-lead author of the study and researcher at the University of  Hawai`i at Manoa.

Global Implications of a Changing El Nino

The findings suggest that human-driven climate change could fundamentally reshape ENSO's behavior and its influence on distant regions, including parts of Europe.  "Our findings underscore the need for global preparedness to address intensified climate variability and its cascading effects on ecosystems, agriculture, and water resources,"  says Prof. Axel Timmerman.

In the future, the team will explore the underlying global synchronization processes also in other high-resolution climate model simulations, including those with 9 km and 4 km resolution recently conducted at the IBS Center for Climate Physics on the Aleph supercomputer in South Korea.
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Snake pee might hold the secret to ending gout pain and kidney stones | ScienceDaily
If you've never kept a reptile, you might be surprised to learn that many of them actually "pee" in crystal form. In a study published in the Journal of the American Chemical Society, researchers examined the solid urine of more than 20 different reptile species and found that all contained tiny spheres made of uric acid. This discovery highlights how reptiles have developed a unique method for safely storing and removing waste in a crystalline form. The findings could also lead to new ways of treating human conditions linked to uric acid buildup, such as kidney stones and gout.


						
How Reptiles Save Water With Solid Waste

Every living creature needs to get rid of waste, and reptiles are no exception. In humans, the body eliminates excess nitrogen by flushing it out through urine as urea, uric acid, and ammonia. Reptiles and birds, however, take a different approach. They transform some of those same nitrogen-based compounds into solids known as "urates," which are expelled through a shared opening called the cloaca. Scientists think this solid form of waste evolved as an adaptation to conserve water, a valuable trait for animals that often live in dry environments.

What's Dangerous for Humans Is Normal for Snakes

Although forming crystals in urine helps reptiles survive, the same process can cause serious health problems in people. When uric acid levels become too high in humans, the crystals can collect in the joints, leading to gout, or form in the urinary tract as kidney stones. To understand how reptiles manage to excrete these crystals safely, Jennifer Swift and her research team analyzed urates from more than 20 species.

"This research was really inspired by a desire to understand the ways reptiles are able to excrete this material safely, in the hopes it might inspire new approaches to disease prevention and treatment," explains Swift, the corresponding author on the study.

Microscopic Spheres With Big Medical Potential

Using powerful microscopes, the researchers discovered that species such as ball pythons, Angolan pythons, and Madagascan tree boas produce urates made up of tiny textured spheres between 1 and 10 micrometers across. X-ray analysis revealed that these microspheres are built from even smaller nanocrystals made of uric acid and water. The team also found that uric acid helps transform ammonia, a toxic compound, into a safer solid form. They believe uric acid might play a similar protective role in humans. Although more research is needed, these findings suggest that the chemistry behind reptile waste could eventually help scientists develop better treatments for uric acid-related diseases.

Research Support and Collaboration

This study received support from the National Science Foundation, Georgetown University, the International Centre for Diffraction Data, and the Chiricahua Desert Museum.
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"Lost" giant rat found alive in Papua mountains after 30 years | ScienceDaily
After spending six months exploring the rugged landscapes of New Guinea, a young Czech doctoral student from the Biology Centre of the Czech Academy of Sciences and the University of South Bohemia has made an extraordinary find. Frantisek Vejmelka is the first researcher to observe and scientifically document Mallomys istapantap in its natural environment. This enormous nocturnal rodent, one of the largest in the world, lives high in the cool, mist-covered forests and grasslands around 3,700 meters above sea level. Until now, scientists knew the species only from a few preserved museum specimens. For the first time, photographs and video footage now reveal the animal alive in its native mountain habitat.


						
Bringing a Lost Species Back Into View

The Subalpine Woolly Rat (Mallomys istapantap) was first identified in 1989 from museum samples and had not been recorded in the wild for three decades. It had never been photographed until now. The new field data and imagery collected by Vejmelka provide crucial insight into this rarely seen species and shed new light on the extraordinary mammalian biodiversity of New Guinea's remote highlands.

A Mysterious Giant of the Highlands

"It's astonishing that such a large and striking animal has remained so poorly studied. How much more is there to discover about the biodiversity of tropical mountains?" says Vejmelka. Alongside the groundbreaking photos and videos, he obtained the first biometric measurements of male specimens and documented details about the animal's diet, parasites, movements, and daily behavior.

New Guinean woolly rats, related to the giant cloud rats of the Philippines, rank among the largest murine rodents on Earth. They live only in the steep, rainforest-covered highlands of New Guinea. In the absence of other competing placental mammals, these rodents have diversified over roughly five million years into a surprising array of distinct forms and species.

Life of the Subalpine Woolly Rat

The thick-furred Mallomys istapantap leads a secretive life in isolated, high-altitude regions. Active at night, it climbs trees in search of food and takes shelter during the day in burrows or among tree branches. Feeding exclusively on plant material, it has sharp incisors, dense fur, 8 cm-long paws, and a total body length (including tail) of about 85 cm. Weighing up to 2 kg, it is both imposing and elusive. Its nocturnal behavior and inaccessible habitat have made direct observation extremely rare.




Science Meets Traditional Knowledge

"If it weren't for the indigenous hunters who accompanied me in the mountains and helped me locate the animals, I would never have been able to collect this data," says Vejmelka. During his six-month expedition, he worked closely with several local tribes while surveying the mammalian diversity of Mount Wilhelm (4,509 m), the highest peak in Papua New Guinea, from base to summit. He documented and genetically identified 61 species of non-flying mammals (rodents and marsupials) found along the mountain.

This fieldwork deepens scientific knowledge of the incredible but still underexplored wildlife of New Guinea's tropical mountains. While similar habitats in regions such as the Americas, Africa, and Southeast Asia have been studied extensively, the Australasian highlands remain far less known. Collaboration with local communities is a vital part of this progress.

Through these shared research efforts, indigenous groups gain awareness of their region's unique natural heritage and the importance of protecting it from increasing threats, including mining.

The findings have been published in the scientific journal Mammalia.
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China's coastal cities are sinking as seas rise at record speed | ScienceDaily
A team of scientists led by Rutgers University researchers has found that sea levels today are climbing more quickly than at any time in the past 4,000 years, with China's coastal cities facing some of the most severe risks.


						
To uncover this trend, the researchers analyzed thousands of geological records from natural indicators such as ancient coral reefs and mangrove formations. These environments preserve long-term evidence of past sea levels. Using this data, the team reconstructed ocean changes stretching back almost 12,000 years to the start of the Holocene epoch, which began after the last major ice age.

Fastest Rate of Rise Since 1900

Published in Nature, the study reports that global sea levels have risen by an average of 1.5 millimeters (about one-sixteenth of an inch) per year since 1900. This pace is faster than any century-long period recorded in the last four millennia.

"The global mean sea level rise rate since 1900 is the fastest rate over at least the last four millennia," said Yucheng Lin, who conducted the research as a postdoctoral associate at Rutgers and is a scientist at Australia's national research agency, the Commonwealth Scientific and Industrial Research Organization in Hobart.

Lin worked under the guidance of Robert Kopp, a Distinguished Professor in the Department of Earth and Planetary Sciences at Rutgers. "Dr. Lin's work illustrates how geological data can help us better understand the hazards that coastal cities face today," said Kopp, who also authored the study.

What's Driving the Acceleration

According to Lin, two main processes are responsible for today's rapid sea level rise: thermal expansion and melting ice. As climate change warms the planet, oceans absorb heat, causing the water to expand. At the same time, melting glaciers and ice sheets in Greenland and Antarctica add vast amounts of water to the seas.




"Getting warmer makes your ocean take up more volume," Lin said. "And the glaciers respond faster because they are smaller than the ice sheets, which are often the size of continents. We are seeing more and more acceleration in Greenland now."

China's Coastal Cities Face a Double Threat

While sea level rise is a global concern, China faces a particularly dangerous combination of natural and human factors. Many of its largest cities -- including Shanghai, Shenzhen and Hong Kong -- sit in delta regions made of soft, water-saturated sediment that naturally sinks over time.

Human activities have accelerated this sinking.

"We've been able to quantify the natural rate of sea level rise for this area," Lin said. "But human intervention, mostly groundwater extraction, makes it happen much faster."

Subsidence, the gradual sinking or settling of the Earth's surface, can occur through natural geological changes or from human-driven causes such as overuse of groundwater.




Delta Regions Under Pressure

To assess the risk to China's deltas, the researchers combined geological records, measurements of land subsidence, and data on human impacts. They focused on the Yangtze River Delta and Pearl River Delta, two areas that are home to several megacities and key industrial zones.

In Shanghai, parts of the city sank more than one meter (around three feet) during the 20th century because of extensive groundwater pumping, Lin said. That rate is vastly higher than the current global average for sea level rise.

Delta regions are naturally flat and fertile, making them ideal for farming, transport, and urban development. But those same features make them exceptionally vulnerable to flooding.

"Centimeters of sea level rise will greatly increase the risk of flooding in deltas," Lin said. "These areas are not only important domestically, they're also international manufacturing hubs. If coastal risks happen there, the global supply chain will be vulnerable."

Efforts to Slow the Sinking

Despite the alarming data, Lin noted that there are reasons for optimism. Some Chinese cities have begun taking effective steps to manage the problem. Shanghai, for example, has slowed its rate of subsidence by controlling groundwater extraction and reinjecting freshwater into underground aquifers.

"Shanghai now is not sinking that fast anymore," Lin said. "They recognized the problem and started regulating their groundwater usage."

The research team also created vulnerability maps to help local governments and city planners identify high-risk zones and prepare for future sea level rise.

A Global Lesson

Although the study focuses on China, its implications reach far beyond. Many major coastal cities, including New York, Jakarta and Manila, are built on low-lying plains and face similar threats.

"Deltas are great places, good for farming, fishing, urban development and naturally draw civilizations to them," Lin said. "But they are really flat yet prone to human-caused subsidence, so sustained sea level rise could submerge them really fast."

Modeling the Past to Protect the Future

The paper is an application of PaleoSTeHM, an open-source software framework for statistically modeling paleo-environmental data that Lin developed as a postdoctoral associate.

Praveen Kumar, a postdoctoral associate in the Department of Earth and Planetary Sciences, also contributed to the study.

The National Science Foundation and NASA supported the research.
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MIT scientists discover hidden 3D genome loops that survive cell division | ScienceDaily
Before a cell can split into two, it must first copy all of its chromosomes so each new cell inherits a complete set of genetic material. For years, researchers believed that as this process unfolded, the genome's intricate three-dimensional shape temporarily vanished.


						
After division, scientists thought, the DNA would slowly rebuild its complex, folded structure, which is key to regulating which genes are active in a given cell.

Now, new research from MIT reveals that this long-accepted model isn't quite right. Using a powerful, high-resolution genome mapping method, the team found that small 3D loops -- connections between regulatory DNA elements and genes -- remain intact even during cell division, a stage known as mitosis.

"This study really helps to clarify how we should think about mitosis. In the past, mitosis was thought of as a blank slate, with no transcription and no structure related to gene activity. And we now know that that's not quite the case," says Anders Sejr Hansen, an associate professor of biological engineering at MIT. "What we see is that there's always structure. It never goes away."

DNA Loops That Help Cells "Remember"

The researchers also discovered that these DNA loops actually strengthen as chromosomes condense in preparation for division. This tightening brings distant regulatory elements closer together, encouraging them to stick. According to the team, this could allow cells to "remember" which genetic interactions existed before division and reestablish them afterward.

"The findings help to bridge the structure of the genome to its function in managing how genes are turned on and off, which has been an outstanding challenge in the field for decades," says Viraat Goel PhD '25, the lead author of the study.




Hansen and Edward Banigan, a research scientist at MIT's Institute for Medical Engineering and Science, are senior authors of the study, published in Nature Structural and Molecular Biology. Co-authors include MIT professors Leonid Mirny and Gerd Blobel of the University of Pennsylvania's Perelman School of Medicine.

Mapping the Hidden Architecture of DNA

Over the last two decades, scientists have uncovered that DNA in the cell nucleus organizes itself into 3D loops. Many of these loops allow genes to interact with distant regulatory regions -- sometimes millions of base pairs apart -- while others form during mitosis to pack chromosomes tightly.

Most of this mapping has relied on a tool called Hi-C, a technique co-developed by MIT researchers and Job Dekker at the University of Massachusetts Chan Medical School. Hi-C works by cutting DNA into small fragments and linking together those that are near each other in the cell nucleus before sequencing them to identify which regions interact.

While effective, Hi-C lacks the resolution needed to detect fine-scale interactions between genes and regulatory sequences known as enhancers. Enhancers are short DNA segments that activate genes by binding to promoters, the regions where transcription begins.

A Breakthrough Tool: Region-Capture Micro-C

In 2023, Hansen and colleagues developed a next-generation technique that can map genome structures with up to 1,000 times greater precision. The method, called Region-Capture Micro-C (RC-MC), uses a different enzyme to cut DNA into evenly sized fragments and focuses on a smaller portion of the genome. This allows researchers to create highly detailed 3D maps of targeted DNA regions.




Using RC-MC, the team identified a new structural feature they named "microcompartments." These are tiny, densely connected loops that form when nearby enhancers and promoters attach to one another.

Earlier work had shown that microcompartments formed by a different mechanism than larger 3D genome structures, but the team didn't yet understand how. To explore this, they decided to examine what happens to these structures as cells go through mitosis. During this phase, chromosomes compact dramatically to ensure they can be duplicated and evenly distributed between daughter cells. As this occurs, large genome domains known as A/B compartments and topologically associating domains (TADs) typically disappear.

Unexpected Stability During Cell Division

The researchers expected microcompartments to vanish as well. To test this, they monitored cells throughout the entire division cycle to see how these loops behaved before and after mitosis.

"During mitosis, it has been thought that almost all gene transcription is shut off. And before our paper, it was also thought that all 3D structure related to gene regulation was lost and replaced by compaction. It's a complete reset every cell cycle," Hansen says.

To their surprise, the loops didn't disappear. In fact, they became even more pronounced as cells divided.

"We went into this study thinking, well, the one thing we know for sure is that there's no regulatory structure in mitosis, and then we accidentally found structure in mitosis," Hansen says.

Using their technique, the researchers also confirmed that larger structures such as A/B compartments and TADs do disappear during mitosis, as had been seen before.

"This study leverages the unprecedented genomic resolution of the RC-MC assay to reveal new and surprising aspects of mitotic chromatin organization, which we have overlooked in the past using traditional 3C-based assays. The authors reveal that, contrary to the well-described dramatic loss of TADs and compartmentalization during mitosis, fine-scale "microcompartments" -- nested interactions between active regulatory elements -- are maintained or even transiently strengthened," says Effie Apostolou, an associate professor of molecular biology in medicine at Weill Cornell Medicine, who was not involved in the study.

Explaining a Mysterious Burst of Gene Activity

The discovery may also explain a long-observed burst in gene transcription that occurs near the end of mitosis. Since the 1960s, scientists believed transcription stopped entirely during cell division. However, studies in 2016 and 2017 revealed a brief spike of gene activity before it shuts down again.

In their new study, the MIT team found that during mitosis, microcompartments are more likely to be found near the genes that spike during cell division. They also discovered that these loops appear to form as a result of the genome compaction that occurs during mitosis. This compaction brings enhancers and promoters closer together, allowing them to stick together to form microcompartments.

Once formed, the loops that constitute microcompartments may activate gene transcription somewhat by accident, which is then shut off by the cell. When the cell finishes dividing, entering a state known as G1, many of these small loops become weaker or disappear.

"It almost seems like this transcriptional spiking in mitosis is an undesirable accident that arises from generating a uniquely favorable environment for microcompartments to form during mitosis," Hansen says. "Then, the cell quickly prunes and filters many of those loops out when it enters G1."

Because chromosome compaction can also be influenced by a cell's size and shape, the researchers are now exploring how variations in those features affect the structure of the genome and in turn, gene regulation.

"We are thinking about some natural biological settings where cells change shape and size, and whether we can perhaps explain some 3D genome changes that previously lack an explanation," Hansen says. "Another key question is how does the cell then pick what are the microcompartments to keep and what are the microcompartments to remove when you enter G1, to ensure fidelity of gene expression?"

The research was funded in part by the National Institutes of Health, a National Science Foundation CAREER Award, the Gene Regulation Observatory of the Broad Institute, a Pew-Steward Scholar Award for Cancer Research, the Mathers Foundation, the MIT Westaway Fund, the Bridge Project of the Koch Institute and Dana-Farber/Harvard Cancer Center, and the Koch Institute Support (core) Grant from the National Cancer Institute.
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        It sounds creepy, but these scientific breakthroughs could save lives
        From mini-brains to spider-inspired gloves and wolf apple coatings, scientists are turning eerie-sounding experiments into real innovations that could revolutionize health and sustainability. Lab-grown brain organoids may replace animal testing, spider-silk gloves could create instant wound dressings, wolf apple starch keeps veggies fresh, and researchers even found microplastics lurking in human retinas--offering both wonder and a warning about the modern world.

      

      
        Scientists just solved the mystery of perfect spaghetti
        Scientists found that gluten is key to spaghetti's strength, acting like a microscopic safety net that prevents disintegration. Advanced imaging revealed how gluten-free pasta collapses more easily unless cooked perfectly. Salt, too, plays a structural role beyond flavor. The findings could help improve gluten-free products for better cooking performance and texture.

      

      
        Ancient tides may have sparked humanity's first urban civilization
        New research shows that the rise of Sumer was deeply tied to the tidal and sedimentary dynamics of ancient Mesopotamia. Early communities harnessed predictable tides for irrigation, but when deltas cut off the Gulf's tides, they faced crisis and reinvented their society. This interplay of environment and culture shaped Sumer's myths, politics, and innovations, marking the dawn of civilization.

      

      
        Life expectancy gains have slowed sharply, study finds
        Researchers found that life expectancy growth in wealthy nations has dramatically slowed since 1939. Once driven by major reductions in child mortality, longevity gains are now limited by slower progress in older-age survival. The study suggests no generation since 1939 will live to 100 on average, reshaping how societies must plan for aging and pensions.

      

      
        Ancient DNA reveals the deadly diseases behind Napoleon's defeat
        Researchers have uncovered microbial evidence in the remains of Napoleon's soldiers from the 1812 Russian retreat. Genetic analysis revealed pathogens behind paratyphoid and relapsing fever, diseases likely contributing to the army's massive losses. Using advanced DNA sequencing, the team pieced together centuries-old infection clues, connecting historical accounts with modern science. Their work redefines our understanding of how disease shaped history's most infamous retreat.

      

      
        Scientists launch $14.2 million project to map the body's "hidden sixth sense"
        Inside your body, an intricate communication network constantly monitors breathing, heart rate, digestion, and immune function -- a hidden "sixth sense" called interoception. Now, Nobel laureate Ardem Patapoutian and a team at Scripps Research and the Allen Institute have received $14.2 million from the NIH to map this internal sensory system in unprecedented detail.
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It sounds creepy, but these scientific breakthroughs could save lives | ScienceDaily
Brains, spiders, (were)wolves and slimy eyeballs might sound like props from a horror movie, but these eerie topics come straight from serious scientific research. Studies published in ACS journals are exploring innovative ways to improve human health, from growing brain tissue without animal testing to creating on-demand wound care and developing edible coatings that keep vegetables fresh. Even the human eye is under investigation as scientists uncover how microplastics might affect our vision.


						
Growing Mini-Brains in the Lab

In a study described in ACS Sensors, scientists successfully cultivated a small, three-dimensional "mini-brain" in a dish. Over the course of two years, cultured human nerve cells multiplied and organized themselves into a functioning organoid capable of generating electrical activity. This breakthrough allows researchers to explore how brain cells interact and communicate without using animals in experiments. Future advances could make these organoids valuable tools for studying brain function -- or, as the researchers jokingly note, a possible "lab-grown lunch option for zombies."

Spider-Inspired Glove Spins Wound Dressings

In ACS Applied Materials & Interfaces, scientists took inspiration from spiders to create a unique glove fitted with spinneret-like devices that release ultra-thin polymer fibers. The invention allows medical workers to spin wound dressings directly onto injuries in real time. Such a system could be especially useful in hospitals, sports arenas, or battlefield environments. And in case anyone is wondering, these experiments did not involve any radioactive spider bites.

Wolf Apple Coating Keeps Produce Fresher

Researchers reporting in ACS Food Science & Technology found that starch extracted from the wolf apple -- a fruit native to Brazil and a favorite of the maned wolf -- can be transformed into a natural, edible coating that helps preserve food. When applied to baby carrots, the coating kept them bright and fresh for up to 15 days at room temperature. The material offers a safe, cost-effective way to extend the shelf life of produce, whether or not there's a full moon.

Microplastics Found in Human Retinas

In ACS Environmental Science & Technology Letters, scientists examined 12 post-mortem human retinas (no eye of newt required) and discovered microplastic particles in every sample. The plastics varied in type and concentration, revealing how pervasive they have become -- even in such delicate tissue. The researchers say these findings lay important groundwork for future investigations into how microplastics might influence vision and overall eye health.
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Scientists just solved the mystery of perfect spaghetti | ScienceDaily
Why doesn't spaghetti fall apart when it's boiled? According to new scientific findings, the key is gluten. The amount of salt added to the cooking water also plays a surprisingly important part in keeping pasta firm and intact.


						
Studying Pasta at the Microscopic Level

Researchers used advanced scientific tools to analyze the inner structure of both regular and gluten-free spaghetti purchased straight from the store. Their observations revealed that gluten provides vital structural support during cooking, helping pasta maintain its texture and shape.

"We were able to show that the gluten in regular spaghetti acts as a safety net that preserves the starch. The gluten-free pasta, which contains an artificial matrix, only works optimally under exactly the right cooking conditions -- otherwise the structure easily falls apart," explains Andrea Scotti, senior lecturer in physical chemistry at Lund University.

To uncover these details, Scotti employed small-angle neutron scattering and X-ray techniques. These methods allowed the team to examine food on a microscopic scale (down to a billionth of a meter) and connect those molecular observations to everyday characteristics like texture, shelf life, and glycemic index.

Salt's Surprising Role in Pasta Perfection

The researchers also discovered that the salt added to the pasta water influences the final outcome.




"Our results show that regular pasta has higher tolerance, or better structural resistance, to less optimal cooking conditions such as being cooked for too long or too much salt being added to the water. So, cooking pasta with the right amount of salt is not just a matter of taste -- it also affects the microstructure of the pasta and thus the whole dining experience," says Andrea Scotti.

Toward Better Gluten-Free Alternatives

Next, the research team plans to expand its work by examining more pasta varieties and production methods. They also aim to simulate digestion to understand how the pasta's molecular structure changes once inside the human stomach.

"With demand for gluten-free alternatives increasing, we hope that our methods can help develop more durable and nutritious products that stand up to the demands placed on them by both the cooking process and by consumers," adds Scotti.

This study was carried out in collaboration with Judith Houston, lead instrument scientist for the LoKI instrument at the European Spallation Source (ESS) in Lund, Sweden, along with scientists from the Institut Laue-Langevin in France and the Diamond Light Source and ISIS Neutron and Muon Source in the UK.
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Ancient tides may have sparked humanity's first urban civilization | ScienceDaily
A newly published study is reshaping how scientists understand the rise of urban civilization in ancient Mesopotamia. The research suggests that the emergence of Sumer, often called the cradle of civilization, was not solely the result of human ingenuity but also of powerful natural forces. According to the authors, the interaction between rivers, tides, and shifting sediments at the northern edge of the Persian Gulf played a defining role in shaping the world's first urban centers.


						
Published in PLOS ONE, the paper Morphodynamic Foundations of Sumer was led by Liviu Giosan, Senior Scientist Emeritus in Geology & Geophysics at the Woods Hole Oceanographic Institution (WHOI), and Reed Goodman, Assistant Professor of Environmental Social Science at the Baruch Institute of Social Ecology and Forest Science (BICEFS) at Clemson University. Their work builds on years of collaborative research through the Lagash Archaeological Project, which brings together Iraqi archaeologists and the Penn Museum at the University of Pennsylvania.

Water Shaped Early Agriculture and Society

The researchers present a new paleoenvironmental model showing that tidal rhythms influenced the earliest stages of agriculture and social organization in Sumer. Rather than being shaped only by river floods, the region's growth was tied to predictable tidal patterns that provided both water and fertile soil.

"Our results show that Sumer was literally and culturally built on the rhythms of water," said Giosan. "The cyclical patterns of tides together with delta morphodynamics -- how the form or shape of a landscape changes over time due to dynamic processes -- were deeply woven into the myths, innovations, and daily lives of the Sumerians."

Sumer, located in southern Mesopotamia (modern-day Iraq), is widely recognized as one of humanity's earliest civilizations. It produced many firsts, including writing, the wheel, and large-scale agriculture. The region's city-states -- Ur, Uruk, and Lagash among them -- developed complex political and religious systems that became the blueprint for later societies.

The new research indicates that between 7000 and 5000 years ago, the Persian Gulf extended much farther inland than it does today. Twice each day, tidal surges carried freshwater deep into the lower Tigris and Euphrates. Early farmers likely took advantage of this consistent flow by digging short canals to irrigate fields and date groves, allowing for productive farming without massive irrigation projects.




When the Tides Receded, Civilization Transformed

Over time, sediment carried by rivers built deltas at the head of the Gulf, cutting off tidal access to inland areas. This environmental shift, the authors suggest, caused widespread ecological and economic challenges. The loss of tidal waters may have forced Sumerian communities to respond with large-scale irrigation and flood control systems -- innovations that defined Sumer's golden age.

"We often picture ancient landscapes as static," says Goodman. "But the Mesopotamian delta was anything but. Its restless, shifting land demanded ingenuity and cooperation, sparking some of history's first intensive farming and pioneering bold social experiments."

Beyond environmental change, the researchers link these watery origins to Sumer's cultural identity. The study connects the region's flood myths and water-centered deities to the landscape itself, suggesting that Sumerian religion evolved from their intimate relationship with tides and rivers.

"The radical conclusions of this study are clear in what we're finding at Lagash," adds Holly Pittman, Director of the Penn Museum's Lagash Archaeological Project. "Rapid environmental change fostered inequality, political consolidation, and the ideologies of the world's first urban society."

Reconstructing a Lost Landscape

Using environmental and geological data, sediment samples from Lagash, and high-resolution satellite imagery, the team recreated what Sumer's coastline once looked like. Their reconstruction offers a window into how early societies adapted to dramatic changes in their environment and how these challenges spurred innovation.

"Our work highlights both the opportunities and perils of social reinvention in the face of severe environmental crisis," concluded Giosan. "Beyond this modern lesson, it is always surprising to find real history hidden in myth -- and truly interdisciplinary research like ours can help uncover it."

The research was funded by the National Science Foundation (NSF), the National Ocean Sciences Accelerator Mass Spectrometry Facility (NOSAMS), the Woods Hole Oceanographic Institution (WHOI), and the Penn Museum. Additional support for Giosan came from STAR-UBB and ICUB in Romania. Goodman completed his portion of the work as part of his postdoctoral studies at the Institute for the Study of the Ancient World at New York University.
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Life expectancy gains have slowed sharply, study finds | ScienceDaily
A new international analysis led by a University of Wisconsin-Madison professor reveals that the remarkable gains in life expectancy seen across wealthy nations during the early 20th century have slowed dramatically. The findings indicate that no generation born after 1939 is expected to reach an average age of 100.


						
Researchers Track a Century of Longevity Data

The study, published in the Proceedings of the National Academy of Sciences, was conducted by Hector Pifarre i Arolas of the La Follette School of Public Affairs, Jose Andrade of the Max Planck Institute for Demographic Research, and Carlo Giovanni Camarda of the Institut national d'etudes demographiques. Drawing from the Human Mortality Database, the researchers examined data from 23 high-income, low-mortality countries using six independent methods to forecast mortality trends.

According to Pifarre i Arolas, "The unprecedented increase in life expectancy we achieved in the first half of the 20th century appears to be a phenomenon we are unlikely to achieve again in the foreseeable future. In the absence of any major breakthroughs that significantly extend human life, life expectancy would still not match the rapid increases seen in the early 20th century even if adult survival improved twice as fast as we predict."

A Century of Uneven Gains

Between 1900 and 1938, life expectancy in wealthy nations rose by roughly five and a half months per generation. Someone born in 1900 could expect to live an average of 62 years, while a person born in 1938 could expect to reach about 80 years -- a dramatic improvement over just a few decades.

For generations born between 1939 and 2000, however, progress slowed to around two and a half to three and a half months per generation, depending on the statistical model used. Mortality forecasting models -- analytical tools that predict future lifespans using past and present mortality data -- allowed the researchers to project multiple possible futures for human longevity.




"We forecast that those born in 1980 will not live to be 100 on average, and none of the cohorts in our study will reach this milestone. This decline is largely due to the fact that past surges in longevity were driven by remarkable improvements in survival at very young ages," according to corresponding author Andrade.

In the early 20th century, rapid declines in infant mortality -- brought about by medical innovation, improved sanitation, and higher living standards -- significantly boosted average life expectancy. Today, infant and child mortality rates in high-income countries are already extremely low, meaning future gains must come from improved survival at older ages. The study concludes that such advances are unlikely to match the explosive pace of progress achieved a century ago.

Implications for Policy, Healthcare, and Planning

Although forecasts can never be fully certain, the authors emphasize that their results provide essential insights for policymakers preparing for the future. Unexpected developments such as new pandemics, medical breakthroughs, or major societal shifts could alter these trends, but current evidence suggests a long-term slowdown.

This slowdown has consequences that go beyond national statistics. While the study focuses on populations rather than individuals, slower life expectancy growth may influence how people approach saving, retirement, and long-term care. As Pifarre i Arolas and his colleagues suggest, both governments and individuals may need to adjust their expectations and plans for the decades ahead.
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Ancient DNA reveals the deadly diseases behind Napoleon's defeat | ScienceDaily
Scientists from the Institut Pasteur have conducted a genetic analysis of the remains of soldiers who retreated from Russia in 1812. Their work uncovered traces of two disease-causing pathogens -- those behind paratyphoid fever and relapsing fever -- which match the symptoms described in eyewitness records from that time. The findings were first shared as a preprint on bioRxiv on July 16, 2025, and later published in the journal Current Biology on October 24.


						
Investigating the Mystery of the 1812 Retreat

Napoleon's invasion of Russia in 1812, known as the "Patriotic War of 1812," ended in one of history's most disastrous retreats. To better understand what role disease may have played in this collapse, researchers from the Institut Pasteur's Microbial Paleogenomics Unit partnered with the Laboratory of Biocultural Anthropology at Aix Marseille University. The team analyzed the DNA of 13 French soldiers exhumed in 2002 from a burial site in Vilnius, Lithuania, uncovered during archaeological excavations led by the Aix-Marseille University group. Using next-generation sequencing technology on ancient DNA, they searched for genetic traces of infectious organisms.

The researchers detected two distinct disease agents: Salmonella enterica subsp. enterica (serovar Paratyphi C), which causes paratyphoid fever, and Borrelia recurrentis, the bacterium responsible for relapsing fever. The latter is transmitted by lice and produces alternating periods of fever and recovery. Although different, both infections can cause severe fever, exhaustion, and digestive distress. Their combined impact could have intensified the soldiers' suffering at a time when cold, hunger, and poor sanitation were already taking a heavy toll.

Genetic Evidence From Napoleonic Soldiers

Out of the 13 soldiers examined, DNA from S. enterica Paratyphi C was found in four individuals, and B. recurrentis was detected in two. This marks the first direct genetic confirmation that these pathogens were present in Napoleon's army. Their exact contribution to the enormous death toll remains uncertain, but the findings complement earlier research that identified Rickettsia prowazekii (the cause of typhus) and Bartonella quintana (responsible for trench fever), both long suspected of spreading through the ranks during the retreat.

Because only a small number of samples could be analyzed compared to the thousands of remains in Vilnius, researchers cannot yet determine how widespread these infections were. The tested soldiers represent a tiny fraction -- 13 out of more than 3,000 bodies at the site and roughly 500,000 to 600,000 troops who took part in the campaign, of whom about 300,000 died during the retreat.




Understanding the Past to Protect the Future

"Accessing the genomic data of the pathogens that circulated in historical populations helps us to understand how infectious diseases evolved, spread and disappeared over time, and to identify the social or environmental contexts that played a part in these developments. This information provides us with valuable insights to better understand and tackle infectious diseases today," explains Nicolas Rascovan, Head of the Microbial Paleogenomics Unit at the Institut Pasteur and last author of the study.

To achieve these results, the team worked in collaboration with scientists from the University of Tartu in Estonia to develop an innovative authentication workflow involving several steps, including a phylogeny-driven interpretive approach for the highly degraded genome fragments recovered. This method enables scientists to accurately identify pathogens even if their DNA only yields low coverage, in some cases even indicating a specific lineage.

"In most ancient human remains, pathogen DNA is extremely fragmented and only present in very low quantities, which makes it very difficult to obtain whole genomes. So we need methods capable of unambiguously identifying infectious agents from these weak signals, and sometimes even pinpointing lineages, to explore the pathogenic diversity of the past," he adds.

Linking History and Disease

The team's results closely match the historical descriptions of the fevers that swept through Napoleon's forces. This connection strengthens the theory that infectious diseases contributed to the disastrous outcome of the 1812 campaign, along with other factors such as exhaustion, starvation, and the brutal Russian winter.

Napoleon's 1812 campaign ultimately ended in defeat, forcing a massive withdrawal that devastated his army. The Russian forces reclaimed Moscow, marking a turning point that dealt a fatal blow to Napoleon's military ambitions.
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Scientists launch $14.2 million project to map the body's "hidden sixth sense" | ScienceDaily
How does your brain know when to take a breath, stabilize your blood pressure, or fight off an infection? The answer lies in interoception, a lesser-known process through which the nervous system constantly monitors the body's internal signals to keep essential functions running.


						
Now, a collaborative team from Scripps Research and the Allen Institute has received the National Institutes of Health (NIH) Director's Transformative Research Award to develop the first comprehensive atlas of this internal sensory system.

A Major Investment in Brain-Body Research

Leading the project is Nobel Prize-winning neuroscientist Ardem Patapoutian, joined by Li Ye, the N. Paul Whittier Chair in Chemistry and Chemical Biology at Scripps Research, and Bosiljka Tasic, Director of Molecular Genetics at the Allen Institute. Xin Jin, Associate Professor at Scripps Research, will serve as co-investigator, directing the genomic and cell-type identification work.

The NIH has awarded the team $14.2 million over five years to carry out this ambitious project.

"My team is honored that the NIH is supporting the kind of collaborative science needed to study such a complex system," says Patapoutian, the Presidential Endowed Chair in Neurobiology at Scripps Research.

Patapoutian, who shared the 2021 Nobel Prize in Physiology or Medicine for his discovery of cellular sensors that detect touch, will now apply his expertise to understanding interoception.




"We hope our results will help other scientists ask new questions about how internal organs and the nervous system stay in sync," adds Ye. Like Patapoutian, he's also a Howard Hughes Medical Institute Investigator.

Established in 2009, the Transformative Research Award funds groundbreaking interdisciplinary projects that push beyond traditional scientific boundaries. It is part of the NIH Common Fund's High-Risk, High-Reward Research Program, designed to support innovative ideas that could reshape our understanding of human health but might otherwise struggle to receive funding through conventional mechanisms.

What Makes Interoception Unique

Unlike the classic senses -- such as smell, sight, and hearing -- which rely on specialized sensory organs that detect stimuli from the outside world, interoception involves a vast network of neurons that sense what's happening inside the body. These neural circuits track critical processes including circulation, digestion, and immune activity.

Because interoceptive signals originate deep within the body and are often processed unconsciously, scientists often describe this system as our "hidden sixth sense."

Despite its fundamental role, interoception has received little scientific attention. The signals it produces are complex, overlapping, and difficult to measure. The sensory neurons that carry them are distributed throughout organs such as the heart, lungs, stomach, and kidneys, making them hard to isolate and map precisely.




Mapping the Brain-Body Connection

With the NIH's support, the Scripps and Allen Institute researchers plan to map how sensory neurons connect with a wide variety of internal organs, including the heart and gastrointestinal tract. Their goal is to create a detailed anatomical and molecular atlas that reveals how these neural pathways are organized.

To achieve this, one part of the project will label sensory neurons and use whole-body imaging to trace their routes from the spinal cord to different organs, producing a high-resolution 3D map. The second part will use genetic profiling to distinguish between different cell types, such as neurons that send signals from the gut, bladder, or fat tissue.

Together, these datasets will form the first standardized reference for understanding the body's internal sensory wiring.

Why Interoception Matters for Health

By decoding how interoception works, scientists hope to uncover key principles of brain-body communication that could lead to new treatments for disease. Disruptions in these internal sensory pathways have been linked to a range of conditions, including autoimmune disorders, chronic pain, neurodegenerative diseases, and high blood pressure.

"Interoception is fundamental to nearly every aspect of health, but it remains a largely unexplored frontier of neuroscience," says Jin, who's a Howard Hughes Medical Institute Freeman Hrabowski Scholar. "By creating the first atlas of this system, we aim to lay the foundation for better understanding how the brain keeps the body in balance, how that balance can be disrupted in disease and how we might restore it."
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      Strange &amp; Offbeat News

      Quirky stories from all of ScienceDaily's health, technology, environment, and society sections.


      
        Your pumpkin might be hiding a toxic secret
        Researchers in Japan have revealed how some gourds draw pollutants into their fruits. The secret lies in a protein that carries contaminants through the plant sap. By manipulating this protein's structure, scientists hope to breed crops that resist contamination or serve as natural soil purifiers. This finding bridges food safety and environmental cleanup.

      

      
        It sounds creepy, but these scientific breakthroughs could save lives
        From mini-brains to spider-inspired gloves and wolf apple coatings, scientists are turning eerie-sounding experiments into real innovations that could revolutionize health and sustainability. Lab-grown brain organoids may replace animal testing, spider-silk gloves could create instant wound dressings, wolf apple starch keeps veggies fresh, and researchers even found microplastics lurking in human retinas--offering both wonder and a warning about the modern world.

      

      
        "Immortal" flatworm rewrites the science of healing
        Flatworms can rebuild themselves from just a small fragment, and now scientists know why. Their stem cells ignore nearby instructions and respond to long-distance signals from other tissues. This discovery turns old stem cell theories upside down and could lead to new ways to repair or regrow human tissue. It also reveals a hidden complexity in one of nature's simplest creatures.

      

      
        Your IQ may determine how well you hear in a crowd
        New research reveals that intelligence plays a key role in how well people process speech in noisy environments. The study compared neurotypical and neurodivergent individuals and found that cognitive ability predicted performance across all groups. This challenges the idea that listening struggles are solely due to hearing loss, emphasizing the brain's role in decoding complex soundscapes.

      

      
        Bananas could be ruining your smoothie's health benefits
        Researchers at UC Davis discovered that adding a banana to your smoothie may drastically reduce the absorption of flavanols -- powerful compounds linked to heart and brain health. The culprit is polyphenol oxidase (PPO), an enzyme abundant in bananas that interferes with flavanol availability. In experiments, banana-based smoothies cut flavanol absorption by 84% compared to berry-based ones.

      

      
        AI restores James Webb telescope's crystal-clear vision
        Two Sydney PhD students have pulled off a remarkable space science feat from Earth--using AI-driven software to correct image blurring in NASA's James Webb Space Telescope. Their innovation, called AMIGO, fixed distortions in the telescope's infrared camera, restoring its ultra-sharp vision without the need for a space mission.

      

      
        The math says life shouldn't exist, but somehow it does
        Life's origin story just became even more mysterious. Using mathematics and information theory, Robert G. Endres of Imperial College London found that the spontaneous emergence of life from nonliving matter may be far more difficult than scientists once thought.

      

      
        Living computers powered by mushrooms
        Scientists have found that mushrooms can act as organic memory devices, mimicking neural activity while consuming minimal power. The Ohio State team grew and trained shiitake fungi to perform like computer chips, capable of switching between electrical states thousands of times per second. These fungal circuits are biodegradable and low-cost, opening the door to sustainable, brain-like computing.

      

      
        Scientists just found a surprising link between gray hair and cancer
        Japanese researchers discovered that hair graying and melanoma share a surprising cellular origin. When DNA damage strikes melanocyte stem cells, they may undergo a protective process called seno-differentiation, leading to hair graying. However, carcinogens can override this safeguard, allowing the damaged cells to persist and turn cancerous. This balance between cell loss and survival reveals a hidden connection between aging and cancer.

      

      
        Before T. rex, there was the "dragon prince"
        Scientists have unveiled Khankhuuluu, a new Mongolian dinosaur species that predates and closely resembles early Tyrannosaurs. With its long snout, small horns, and lean build, it represents a transitional form between swift mid-sized predators and giant apex hunters like T. rex. The find also suggests that large Tyrannosaurs first evolved in North America following an ancient migration from Asia.

      

      
        Scientists just changed the nature of matter with a flash of light
        Researchers in Konstanz discovered a way to manipulate materials with light by exciting magnon pairs, reshaping their magnetic "fingerprint." This allows non-thermal control of magnetic states and data transmission at terahertz speeds. Using simple haematite crystals, the technique could enable room-temperature quantum effects. The breakthrough blurs the line between physics and magic.

      

      
        Your gut microbes might be turning fiber into extra calories
        ASU scientists found that people whose gut microbes make more methane extract more calories from fiber-rich foods. Methanogens help the microbiome turn fiber into energy by consuming hydrogen and producing methane. Using advanced metabolic chambers, researchers measured how diet and gut chemistry interact, showing that methane may signal efficient digestion. The work could lead to personalized diets based on individual microbiomes.

      

      
        Scientists discover a hidden gene mutation that causes deafness--and a way to fix it
        Scientists have identified mutations in the CPD gene as a key cause of a rare congenital hearing loss, revealing how disruptions in arginine and nitric oxide signaling damage sensory cells in the ear. Using mouse and fruit fly models, the team showed that restoring arginine levels or using sildenafil improved cell survival and hearing function.

      

      
        Snake pee might hold the secret to ending gout pain and kidney stones
        Reptiles don't just pee, they crystallize their waste. Researchers found that snakes and other reptiles form tiny uric acid spheres, a water-saving evolutionary trick. This discovery could illuminate how to prevent gout and kidney stones in humans.
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Your pumpkin might be hiding a toxic secret | ScienceDaily
Pumpkins, squash, zucchini, and other members of the gourd family have a surprising trait: they can take up pollutants from the soil and store them in their edible parts. Researchers at Kobe University have uncovered the biological reason behind this phenomenon, opening the door to growing vegetables that are safer to eat and potentially using plants to clean contaminated land.


						
The Mystery of Polluted Gourds

Plants in the gourd family, including pumpkins, melons, cucumbers, and zucchini, are known for accumulating high levels of pollutants in their fruit. Kobe University agricultural scientist INUI Hideyuki explains, "The pollutants don't easily break down and thus pose a health risk to people who eat the fruit. Interestingly, other plants don't do this and so I became interested in why this happens in this group specifically."

Earlier research from Inui and his team revealed that gourds contain a type of protein that binds to pollutants, allowing them to move through the plant's tissues. In a recent study, the scientists found that the shape of these proteins and how strongly they attach to pollutants determine how much contamination ends up in the aboveground parts of the plant.

"However, these proteins exist in many other plants, and even among the gourds, there are varieties that are more prone to accumulating pollutants than others. We then noticed that in the highly accumulating varieties, there are higher concentrations of the protein in the sap," says Inui. This led the team to investigate how these proteins are secreted into the plant's sap.

A Tiny Molecular Tag Makes the Difference

In their new paper published in Plant Physiology and Biochemistry, the Kobe University group reports that protein variants from high-accumulating plants are released into the sap, while other versions remain inside the cells. They found that a small variation in the protein's amino acid sequence serves as a "tag," instructing the cell on whether to keep the protein or send it out.




To test this, the researchers introduced the high-accumulation protein into unrelated tobacco plants. The modified tobacco plants also exported the protein into their sap, confirming the mechanism. "Only secreted proteins can migrate inside the plant and be transported to the aboveground parts. Therefore, this seems to be the distinguishing factor between low-pollution and high-pollution plant varieties," Inui explains.

Understanding how pollutants accumulate in food crops could lead to safer agriculture. "By controlling the behavior of contaminant-transporting proteins, through genetic modification of their pollutant-binding ability or its excretion into the plant sap, we believe it will be possible to cultivate safe crops that do not accumulate harmful chemicals in their edible parts," says Inui.

Using Plants to Clean Contaminated Land

Inui's vision extends beyond food safety. "I started this research because I was looking for plants that can detect and digest pollutants effectively. Therefore, I also envision that we could use the knowledge gained through this work for creating plants that are more effective in absorbing soil pollutants. This could turn into a technology for cleaning contaminated soils," he says.

This work was supported by the Japan Society for the Promotion of Science (grant 23241028) and the Murao Educational Foundation.
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It sounds creepy, but these scientific breakthroughs could save lives | ScienceDaily
Brains, spiders, (were)wolves and slimy eyeballs might sound like props from a horror movie, but these eerie topics come straight from serious scientific research. Studies published in ACS journals are exploring innovative ways to improve human health, from growing brain tissue without animal testing to creating on-demand wound care and developing edible coatings that keep vegetables fresh. Even the human eye is under investigation as scientists uncover how microplastics might affect our vision.


						
Growing Mini-Brains in the Lab

In a study described in ACS Sensors, scientists successfully cultivated a small, three-dimensional "mini-brain" in a dish. Over the course of two years, cultured human nerve cells multiplied and organized themselves into a functioning organoid capable of generating electrical activity. This breakthrough allows researchers to explore how brain cells interact and communicate without using animals in experiments. Future advances could make these organoids valuable tools for studying brain function -- or, as the researchers jokingly note, a possible "lab-grown lunch option for zombies."

Spider-Inspired Glove Spins Wound Dressings

In ACS Applied Materials & Interfaces, scientists took inspiration from spiders to create a unique glove fitted with spinneret-like devices that release ultra-thin polymer fibers. The invention allows medical workers to spin wound dressings directly onto injuries in real time. Such a system could be especially useful in hospitals, sports arenas, or battlefield environments. And in case anyone is wondering, these experiments did not involve any radioactive spider bites.

Wolf Apple Coating Keeps Produce Fresher

Researchers reporting in ACS Food Science & Technology found that starch extracted from the wolf apple -- a fruit native to Brazil and a favorite of the maned wolf -- can be transformed into a natural, edible coating that helps preserve food. When applied to baby carrots, the coating kept them bright and fresh for up to 15 days at room temperature. The material offers a safe, cost-effective way to extend the shelf life of produce, whether or not there's a full moon.

Microplastics Found in Human Retinas

In ACS Environmental Science & Technology Letters, scientists examined 12 post-mortem human retinas (no eye of newt required) and discovered microplastic particles in every sample. The plastics varied in type and concentration, revealing how pervasive they have become -- even in such delicate tissue. The researchers say these findings lay important groundwork for future investigations into how microplastics might influence vision and overall eye health.
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"Immortal" flatworm rewrites the science of healing | ScienceDaily
In most animals, stem cells rely on nearby cells to tell them what to do. However, new research from the Stowers Institute for Medical Research shows that flatworm, or planarian, stem cells behave differently. Instead of listening to their immediate neighbors, they take their instructions from cells located farther away in the body. This surprising behavior may explain how flatworms can regrow missing parts so effectively and could reveal new ways to repair or replace human tissues in the future.


						
The findings, published in Cell Reports on October 15, 2025, come from a study led by Postdoctoral Research Associate Frederick "Biff" Mann, Ph.D., in the laboratory of Stowers President and Chief Scientific Officer Alejandro Sanchez Alvarado, Ph.D. The work challenges a long-held biological principle: that most stem cells live in a fixed "niche," a physical location where neighboring cells dictate when to divide and what to become.

"For instance, human blood-forming stem cells reside in niches within bone marrow where they divide to self-renew and make new blood cells," said Mann.

Flatworms Rewrite the Rules of Regeneration

The researchers discovered that flatworms' extraordinary ability to rebuild lost parts -- whether an amputated head or an entire body from a fragment -- is tied to stem cells that operate more freely than those in most other animals.

"Understanding how stem cells are regulated in living organisms is one of the great challenges in the fields of stem cell biology and regenerative medicine," said Sanchez Alvarado. "This finding challenges our concept of a stem cell 'niche' and may significantly advance our understanding of how to control stem cells' abilities to restore damaged tissues."

Adult planarian stem cells can transform into any type of cell, unlike most animals' stem cells, which are carefully restricted to forming only a few cell types. That tight control helps prevent uncontrolled growth -- a process that can lead to cancer.




"Our hope is to uncover the basic rules that guide stem cells to become specific tissues as opposed to going rogue, as most tumors in humans begin when stem cells stop following these rules," said Sanchez Alvarado.

"The role of a traditional niche may be more in line with a micromanager -- instructing cells, 'You can be a stem cell, but only one particular type'," explained Mann. "However, we've now shown having a normal niche may not be essential for stem cells to work. Some stem cells, like those in the planarian flatworm, have figured out a way to be independent and can turn into any type of cell without needing a nearby niche."

Discovering a New Cell Type: The Hecatonoblast

Using an advanced technique called spatial transcriptomics, the team examined which genes were active in individual cells and their surroundings. This revealed unexpected neighboring cells, including one never described before -- a large cell with many fingerlike projections extending from its surface. The researchers named these cells "hecatonoblasts," after Hecatoncheires, a many-armed giant from Greek mythology.

"Because they were located so close to stem cells, we were surprised to find that hecatonoblasts were not controlling their fate nor function, which is counterintuitive to a typical stem cell-niche connection," said Mann.

Instead of nearby cells taking charge, the strongest instructions for the stem cells came from intestinal cells -- the next most common type found in the dataset. These distant cells appeared to influence the planarian stem cells' position and function during regeneration, even from afar.




"I tend to think about this as local versus global communication networks," said co-corresponding author Blair Benham-Pyle, Ph.D., an Assistant Professor at the Baylor College of Medicine in Houston, Texas, and former Stowers Postdoctoral Research Associate. "While interactions between stem cells and their neighboring cells influence how a stem cell reacts immediately, distant interactions may control how that same stem cell responds to big changes in an organism."

Rethinking the Nature of a Stem Cell Niche

The research revealed that planarian stem cells operate without a fixed, contact-based niche. "We found that there isn't a specific cell type or factor right next to stem cells that is controlling their identity," said Benham-Pyle. The team believes this unique independence may explain why planarians can regenerate so completely when most animals cannot.

"The big discovery is a property of the whole planarian permitting both subtle local interactions and global signaling events that allow stem cells to achieve these remarkable feats of regeneration," said Benham-Pyle.

"The most surprising finding is that, at least in planarians, the environment in which the stem cells reside is not fixed. Instead, it's dynamic -- where stem cells reside is essentially made up by 'friends' that the stem cells and their progeny make along the way to differentiation," said Sanchez Alvarado. "The more we understand how nearby cells and overall signals in the body work together to boost the ability and power of our stem cells, the better we'll be at creating ways to improve the body's natural healing. This knowledge could help develop new treatments and regenerative therapies for humans in the future."

Additional authors include Carolyn Brewster, Ph.D., Dung Vuu, Riley Galton, Ph.D., Enya Dewars, Mol Mir, Carlos Guerrero-Hernandez, Jason Morrison, Mary KcKinney, Ph.D., Lucinda Maddera, Kate Hall, Seth Malloy, Shiyuan Chen, Brian Slaughter, Ph.D., Sean McKinney, Ph.D., Stephanie Nowotarski, Ph.D., and Anoja Perera.

This work was funded by the National Institute for General Medical Sciences of the National Institutes of Health (NIH) (award: R37GM057260) and by institutional support from the Stowers Institute for Medical Research. The content is solely the responsibility of the authors and does not necessarily represent the official views of the NIH.
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Your IQ may determine how well you hear in a crowd | ScienceDaily
Picture yourself chatting with a friend in a crowded cafe. The clatter of dishes and hum of voices make it tough to follow the conversation. It might seem like a sign that you need a hearing aid, but new research suggests the issue may be linked to how your brain processes sound rather than your ears.


						
Cognitive Ability and Hearing in Noisy Environments

Researchers studying three groups of people -- individuals with autism, those with fetal alcohol syndrome, and a "neurotypical" control group -- found that cognitive ability strongly influenced how well participants understood speech in noisy conditions. All participants had normal hearing, yet their performance varied based on their intellectual abilities.

"The relationship between cognitive ability and speech-perception performance transcended diagnostic categories. That finding was consistent across all three groups," said the study's lead investigator, Bonnie Lau. She is a research assistant professor in otolaryngology-head and neck surgery at the University of Washington School of Medicine and directs lab studies of auditory brain development.

The findings were published in PLOS One.

Intelligence as a Factor in Real-World Listening

Lau noted that the study's small sample -- fewer than 50 participants -- means the results should be replicated with larger groups. Even so, she said the findings indicate that intellectual ability is one of several factors affecting how effectively people listen in complex sound environments, such as busy classrooms or social gatherings.




To test their hypothesis, researchers recruited people with autism and fetal alcohol syndrome, both groups known to experience challenges with listening in noisy settings despite normal hearing. Including these neurodivergent participants also provided a wider range of IQ scores, with some scoring above average, allowing for a more comprehensive comparison than studying neurotypical individuals alone.

The study included 12 participants with autism, 10 with fetal alcohol syndrome, and 27 neurotypical individuals matched by age and biological sex. Ages ranged from 13 to 47 years.

Each participant first completed an audiology screening to confirm normal hearing, then took part in a computer-based listening task.

The "Multitalker" Challenge

During the task, participants listened to a main speaker's voice while two other voices spoke simultaneously in the background. The goal was to focus on the main speaker, who was always male, while ignoring the distractions. Each voice delivered a short command that included a call sign, color, and number, such as "Ready, Eagle, go to green five now."

Participants then selected the colored and numbered box that matched the main speaker's statement as the background voices gradually grew louder.




Afterward, they completed standardized intelligence tests measuring verbal and nonverbal ability as well as perceptual reasoning. The researchers compared those results with performance on the multitalker listening test.

The results showed a clear connection between intelligence and listening skill.

"We found a highly significant relationship between directly assessed intellectual ability and multitalker speech perception," the researchers reported. "Intellectual ability was significantly correlated with speech perception thresholds in all three groups."

A lot of brain processing contributes to successful listening in complex environments, Lau said.

Hearing Loss vs. Cognitive Processing

"You have to segregate the streams of speech. You have to figure out and selectively attend to the person that you're interested in, and part of that is suppressing the competing noise characteristics. Then you have to comprehend from a linguistic standpoint, coding each phoneme, discerning syllables and words. There are semantic and social skills, too -- we're smiling, we're nodding. All these factors increase the cognitive load of communicating when it is noisy."

The study directly addresses a common misconception, Lau added, that any person who has trouble listening is suffering from peripheral hearing loss.

"You don't have to have a hearing loss to have a hard time listening in a restaurant or any other challenging real-world situation," she said.

The researchers suggested that people who are neurodivergent or have lower cognitive ability may benefit from evaluating and modifying their listening environments. In classrooms, for instance, simple adjustments such as placing a student closer to the front or providing hearing-assistive tools could make communication easier.

Lau conducts her work at the UW Virginia Merrill Bloedel Hearing Research Center. Her coauthors represent the UW Autism Center, the Institute for Learning and Brain Sciences, and the departments of bioengineering, epidemiology, pediatrics, radiology, and speech and hearing sciences at the University of Washington, along with the Department of Otolaryngology-Head and Neck Surgery at the University of Michigan, Ann Arbor.
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Bananas could be ruining your smoothie's health benefits | ScienceDaily
Smoothies are a quick and delicious way to load up on fruits and vegetables, but some ingredient combinations may not be as healthy as they seem. Scientists from the University of California, Davis, discovered that the types of fruits blended together can change how much nutrition your body actually absorbs.


						
Their research, published in the Royal Society of Chemistry's journal Food and Function, examined how polyphenol oxidase (PPO) -- an enzyme found naturally in many fruits and vegetables -- affects the body's ability to take in flavanols. These bioactive compounds are linked to improved heart and brain health and are abundant in foods like apples, pears, blueberries, blackberries, grapes, and cocoa (all popular smoothie ingredients).

Lead author Javier Ottaviani, director of the Core Laboratory of Mars Edge, part of Mars, Inc., and adjunct researcher at UC Davis, explained: "We sought to understand, on a very practical level, how a common food and food preparation like a banana-based smoothie could affect the availability of flavanols to be absorbed after intake."

Anyone who has sliced an apple or peeled a banana has seen the fruit quickly turn brown. That browning occurs when PPO reacts with oxygen after the fruit is cut or bruised. The UC Davis team wanted to know if that same enzyme activity affects how much of these beneficial flavanols the body absorbs when fruits are blended together in smoothies.

Bananas vs. Berries: The Smoothie Showdown

To test this, participants consumed two different smoothies -- one made with banana, which has high PPO activity, and another made with mixed berries, which have low PPO activity. They also took a flavanol capsule for comparison. Afterward, researchers measured flavanol levels in blood and urine samples.

The results were striking. People who drank the banana smoothie had 84% lower flavanol levels compared to those who took the control capsule.




"We were really surprised to see how quickly adding a single banana decreased the level of flavanols in the smoothie and the levels of flavanol absorbed in the body," Ottaviani said. "This highlights how food preparation and combinations can affect the absorption of dietary compounds in foods."
What Are Flavanols?
Flavanols are natural compounds found in foods like cocoa, berries, apples, and grapes. They're part of a larger group of plant nutrients called polyphenols and are known for supporting heart and brain health. Research suggests that flavanols can help improve blood flow, support memory, and reduce inflammation when consumed regularly.

Choosing the Right Fruit Pairings

In 2022, the Academy of Nutrition and Dietetics recommended consuming 400 to 600 milligrams of flavanols each day for cardiometabolic health. Ottaviani noted that for people aiming to reach that target, it helps to pair flavanol-rich fruits such as berries with ingredients that have low PPO activity, like pineapple, oranges, mango, or yogurt.

Bananas are still a nutritious fruit, but Ottaviani advised that if you enjoy banana smoothies, it may be best not to mix them with flavanol-heavy foods like berries, grapes, or cocoa. The same principle applies to other foods with high PPO activity, including beet greens.

Ottaviani added that these findings could open the door to more studies on how food preparation affects nutrient absorption. For instance, tea is a major dietary source of flavanols, and the way it is brewed could alter how many of those compounds become available for the body to absorb.

"This is certainly an area that deserves more attention in the field of polyphenols and bioactive compounds in general," said Ottaviani.

Jodi Ensunsa, Reedmond Fong, Jennifer Kimball and Alan Crozier, all affiliated with the UC Davis Department of Nutrition and researchers affiliated with the UC Davis Department of Internal Medicine, University of Reading, King Saud University and Mars, Inc. contributed to the research.

The study was funded by a research grant from Mars, Inc., which collaborates with researchers to study potential benefits of cocoa flavanols for human health.
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AI restores James Webb telescope's crystal-clear vision | ScienceDaily
Two PhD students from Sydney have helped restore the sharp vision of the world's most powerful space observatory without ever leaving the ground. Louis Desdoigts, now a postdoctoral researcher at Leiden University in the Netherlands, and his colleague Max Charles celebrated their achievement with tattoos of the instrument they repaired inked on their arms -- an enduring reminder of their contribution to space science.


						
A Groundbreaking Software Fix

Researchers at the University of Sydney developed an innovative software solution that corrected blurriness in images captured by NASA's multi-billion-dollar James Webb Space Telescope (JWST). Their breakthrough restored the full precision of one of the telescope's key instruments, achieving what would once have required a costly astronaut repair mission.

This success builds on the JWST's only Australian-designed component, the Aperture Masking Interferometer (AMI). Created by Professor Peter Tuthill from the University of Sydney's School of Physics and the Sydney Institute for Astronomy, the AMI allows astronomers to capture ultra-high-resolution images of stars and exoplanets. It works by combining light from different sections of the telescope's main mirror, a process known as interferometry. When the JWST began its scientific operations, researchers noticed that AMI's performance was being affected by faint electronic distortions in its infrared camera detector. These distortions caused subtle image fuzziness, reminiscent of the Hubble Space Telescope's well-known early optical flaw that had to be corrected through astronaut spacewalks.

Solving a Space Problem from Earth

Instead of attempting a physical repair, PhD students Louis Desdoigts and Max Charles, working with Professor Tuthill and Associate Professor Ben Pope (at Macquarie University), devised a purely software-based calibration technique to fix the distortion from Earth.

Their system, called AMIGO (Aperture Masking Interferometry Generative Observations), uses advanced simulations and neural networks to replicate how the telescope's optics and electronics function in space. By pinpointing an issue where electric charge slightly spreads to neighboring pixels -- a phenomenon called the brighter-fatter effect -- the team designed algorithms that digitally corrected the images, fully restoring AMI's performance.




"Instead of sending astronauts to bolt on new parts, they managed to fix things with code," Professor Tuthill said. "It's a brilliant example of how Australian innovation can make a global impact in space science."

Sharper Views of the Universe

The results have been striking. With AMIGO in use, the James Webb Space Telescope has delivered its clearest images yet, capturing faint celestial objects in unprecedented detail. This includes direct images of a dim exoplanet and a red-brown dwarf orbiting the nearby star HD 206893, about 133 light years from Earth.

A related study led by Max Charles further demonstrated AMI's renewed precision. Using the improved calibration, the telescope produced sharp images of a black hole jet, the fiery surface of Jupiter's moon Io, and the dust-filled stellar winds of WR 137 -- showing that JWST can now probe deeper and clearer than before.

"This work brings JWST's vision into even sharper focus," Dr. Desdoigts said. "It's incredibly rewarding to see a software solution extend the telescope's scientific reach -- and to know it was possible without ever leaving the lab."

Dr. Desdoigts has now landed a prestigious postdoctoral research position at Leiden University in the Netherlands.

Both studies have been published on the pre-press server arXiv. Dr. Desdoigts' paper has been peer-reviewed and will shortly be published in the Publications of the Astronomical Society of Australia. We have published this release to coincide with the latest round of James Webb Space Telescope General Observer, Survey and Archival Research programs.

Associate Professor Benjamin Pope, who presented on these findings at SXSW Sydney, said the research team was keen to get the new code into the hands of researchers working on JWST as soon as possible.
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The math says life shouldn't exist, but somehow it does | ScienceDaily
A groundbreaking study is taking a fresh look at one of science's oldest questions: how did life arise from nonliving material on early Earth? Researcher Robert G. Endres of Imperial College London has created a new mathematical framework suggesting that the spontaneous appearance of life may have been far less likely than many scientists once believed.


						
The Improbable Odds of Life Emerging Naturally

The research examines how extraordinarily difficult it would be for organized biological information to form under plausible prebiotic conditions. Endres illustrates this by comparing it to trying to write a coherent article for a leading science website by tossing random letters onto a page. As complexity increases, the probability of success quickly drops to near zero.

To explore the issue, Endres applied principles from information theory and algorithmic complexity to estimate what it would take for the first simple cell, known as a protocell, to assemble itself from basic chemical ingredients. This approach revealed that the odds of such a process happening naturally are astonishingly low.

Why Chance Alone May Not Be Enough

The findings suggest that random chemical reactions and natural processes may not fully explain how life appeared within the limited time available on early Earth. Because systems naturally tend toward disorder, building the intricate molecular organization required for life would have been a major challenge.

Although this doesn't mean that life's origin was impossible, Endres argues that current scientific models may be missing key elements. He emphasizes that identifying the physical principles behind life's emergence from nonliving matter remains one of the greatest unsolved problems in biological physics.




Considering a Speculative Alternative

The study also briefly considers directed panspermia, a controversial idea proposed by Francis Crick and Leslie Orgel. This hypothesis suggests that life could have been intentionally introduced to Earth by advanced extraterrestrial civilizations. While Endres acknowledges the idea as logically possible, he notes that it runs counter to Occam's razor, the principle that favors simpler explanations.

Rather than ruling out natural origins, the research provides a way to quantify how difficult the process may have been. It points to the potential need for new physical laws or mechanisms that could help overcome the immense informational and organizational barriers to life. The work represents an important move toward a more mathematically grounded understanding of how living systems might arise.

A Continuing Mystery

This study is a reminder that some of the most profound questions in science remain unanswered. By merging mathematics with biology, researchers are beginning to uncover new layers of insight into one of humanity's oldest mysteries: how existence itself began.

Adapted from an article originally published on Universe Today.
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Living computers powered by mushrooms | ScienceDaily
Fungal networks could one day replace the tiny metal components that process and store computer data, according to new research.


						
Mushrooms are known for their toughness and unusual biological properties, qualities that make them attractive for bioelectronics. This emerging field blends biology and technology to design innovative, sustainable materials for future computing systems.

Turning Mushrooms Into Living Memory Devices

Researchers at The Ohio State University recently discovered that edible fungi, such as shiitake mushrooms, can be cultivated and guided to function as organic memristors. These components act like memory cells that retain information about previous electrical states.

Their experiments showed that mushroom-based devices could reproduce the same kind of memory behavior seen in semiconductor chips. They may also enable the creation of other eco-friendly, brain-like computing tools that cost less to produce.

"Being able to develop microchips that mimic actual neural activity means you don't need a lot of power for standby or when the machine isn't being used," said John LaRocco, lead author of the study and a research scientist in psychiatry at Ohio State's College of Medicine. "That's something that can be a huge potential computational and economic advantage."

The Promise of Fungal Electronics

LaRocco noted that fungal electronics are not a brand-new idea, but they are becoming increasingly practical for sustainable computing. Because fungal materials are biodegradable and inexpensive to produce, they can help reduce electronic waste. In contrast, conventional semiconductors often require rare minerals and large amounts of energy to manufacture and operate.




"Mycelium as a computing substrate has been explored before in less intuitive setups, but our work tries to push one of these memristive systems to its limits," he said.

The team's findings were published in PLOS One.

How Scientists Tested Mushroom Memory

To test their capabilities, researchers grew samples of shiitake and button mushrooms. Once matured, they were dehydrated to preserve them and then attached to custom electronic circuits. The mushrooms were exposed to controlled electric currents at different voltages and frequencies.

"We would connect electrical wires and probes at different points on the mushrooms because distinct parts of it have different electrical properties," said LaRocco. "Depending on the voltage and connectivity, we were seeing different performances."

Surprising Results from Mushroom Circuits

After two months of testing, the researchers found that their mushroom-based memristor could switch between electrical states up to 5,850 times per second with about 90% accuracy. Although performance decreased at higher electrical frequencies, the team noticed that connecting multiple mushrooms together helped restore stability -- much like neural connections in the human brain.




Qudsia Tahmina, co-author of the study and an associate professor of electrical and computer engineering at Ohio State, said the results highlight how easily mushrooms can be adapted for computing. "Society has become increasingly aware of the need to protect our environment and ensure that we preserve it for future generations," said Tahmina."So that could be one of the driving factors behind new bio-friendly ideas like these."

Building on the flexibility mushrooms offer also suggests there are possibilities for scaling up fungal computing, said Tahmina. For instance, larger mushroom systems may be useful in edge computing and aerospace exploration; smaller ones in enhancing the performance of autonomous systems and wearable devices.

Looking Ahead: The Future of Fungal Computing

Although organic memristors are still in their early stages, scientists aim to refine cultivation methods and shrink device sizes in future work. Achieving smaller, more efficient fungal components will be key to making them viable alternatives to traditional microchips.

"Everything you'd need to start exploring fungi and computing could be as small as a compost heap and some homemade electronics, or as big as a culturing factory with pre-made templates," said LaRocco. "All of them are viable with the resources we have in front of us now."

Other Ohio State contributors to the study include Ruben Petreaca, John Simonis, and Justin Hill. The research was supported by the Honda Research Institute.
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Scientists just found a surprising link between gray hair and cancer | ScienceDaily
Throughout life, our cells are continually exposed to both internal and external influences that can harm DNA. This DNA damage is a well-known factor in the development of aging and cancer, yet scientists have long struggled to understand the exact link -- especially how DNA-damaged stem cells affect tissue health over time.


						
Melanocyte stem cells (McSCs) are specialized cells that give rise to melanocytes, the pigment-producing cells responsible for the color of our hair and skin. In mammals, these stem cells are found in a region of the hair follicle known as the bulge-sub-bulge area. Here, they exist as immature melanoblasts, ensuring that hair and skin maintain their color through repeated cycles of regeneration.

Discovering How DNA Damage Drives Hair Graying

Published online on October 6, 2025, in Nature Cell Biology, a study led by Professor Emi Nishimura and Assistant Professor Yasuaki Mohri at The University of Tokyo explored how McSCs react to different types of DNA damage. Using long-term lineage tracing and gene expression profiling in mice, the researchers discovered that when McSCs experience DNA double-strand breaks, they undergo a process known as senescence-coupled differentiation (seno-differentiation). In this state, the stem cells permanently mature and are eventually lost, which leads to hair turning gray. The process is controlled by the activation of the p53-p21 signaling pathway.

When McSCs are exposed to certain carcinogens, including 7,12-dimethylbenz(a)anthracene or ultraviolet B radiation, they do not follow the same protective path. Even with DNA damage present, these cells avoid seno-differentiation and continue to renew themselves. They expand clonally instead, aided by KIT ligand signals released from surrounding tissue and the epidermis. These niche-derived signals block the protective differentiation response, pushing the stem cells toward a cancer-prone state.

Opposing Cellular Fates: Graying or Cancer

According to Nishimura, "These findings reveal that the same stem cell population can follow antagonistic fates -- exhaustion or expansion -- depending on the type of stress and microenvironmental signals." She adds, "It reframes hair graying and melanoma not as unrelated events, but as divergent outcomes of stem cell stress responses."

The researchers emphasize that their findings do not imply that developing gray hair prevents cancer. Instead, seno-differentiation appears to serve as a stress-triggered defense mechanism that removes damaged stem cells before they can become harmful. When this safeguard fails or is bypassed, those damaged cells can survive and potentially lead to melanoma.




Linking Aging, Cancer, and Cellular Self-Destruction

By uncovering the molecular pathways that determine whether stem cells undergo protective exhaustion or dangerous expansion, this study connects the biology of tissue aging with cancer formation. It also highlights the value of naturally removing compromised stem cells through "senolysis," a biological process that helps prevent cancer by sacrificing cells that could otherwise become malignant.

E.K.N. is supported by a JSPS Grant-in-Aid for Scientific Research (S) (25H00439), an AMED CREST Project (JP22gm1710003-JP25gm1710003), an AMED Project for Elucidating and Controlling Mechanisms of Ageing and Longevity (JP17gm5010002-JP21gm5010002), an AMED SCARDA Japan Initiative for World-leading Vaccine Research and Development Centers (JP223fa627001), a JSPS Grant-in-Aid for Scientific Research (A) (20H00532), and a JSPS Grant-in-Aid for Scientific Research on Innovative Areas 'Stem Cell Aging and Disease' (26115003), International Joint Research Projects Selected for FY 2025 (No: K25-1185).

Yasuaki Mohri is supported by a JSPS Grant-in-Aid for Young Scientists (18K15114) and a JSPS Grant-in-Aid for Scientific Research (C) (25K10315).

Jun Seita is supported by an AMED Project for Elucidating and Controlling Mechanisms of Ageing and Longevity (JP19gm5010003, JP20gm5010003) and a JSPS Grant-in-Aid for Scientific Research (C) (18K08377).
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Before T. rex, there was the "dragon prince" | ScienceDaily
An international team of paleontologists has identified a previously unknown dinosaur species named Khankhuuluu, believed to be the closest-known ancestor of the giant Tyrannosaurs. The discovery, led by Jared Voris and Dr. Darla Zelenitsky from the University of Calgary's Faculty of Science, has been published in Nature.


						
Voris, a PhD candidate in the Department of Earth, Energy, and Environment, explains that this newly identified Tyrannosaur lived about 86 million years ago. It was a medium-sized, fast-moving predator that evolved after the extinction of other large carnivorous dinosaurs.

A Glimpse Into Tyrannosaur Evolution

According to Voris, "This new species provides us the window into the ascent stage of Tyrannosaur evolution; right when they're transitioning from small predators to their apex predator form." Khankhuuluu is regarded as the nearest known ancestor of the colossal Tyrannosaurs popularized by films like Jurassic Park.

The name Khankhuuluu comes from Mongolian and translates to "prince of dragons" or "the dragon prince." The name reflects its position in the Tyrannosaur family tree -- standing as the "prince" before the "king," Tyrannosaurus rex. At roughly 750 kilograms (about the size of a horse), it was two to three times smaller than its enormous descendants but shared many of their defining traits.

Physical Traits and Hunting Style

Khankhuuluu displayed small horn-like structures on its head, features that later became more pronounced in later Tyrannosaur species such as Albertosaurus and Gorgosaurus, likely used for mating displays or intimidation. Its long, shallow skull indicates it lacked the bone-crushing bite strength of T. rex. Instead, scientists describe Khankhuuluu as a mesopredator, similar to modern coyotes, relying on speed and agility to hunt.




Fossils From Mongolia Tell a New Story

The fossils were unearthed from the Bayanshiree Formation in southeastern Mongolia and were first studied in the 1970s by paleontologist Altangerel Perle, who initially compared them to a similar species known as Alectrosaurus from China. When Voris examined the fossils in 2023 at the Institute of Paleontology in Mongolia, he noticed subtle but key differences that distinguished them from Alectrosaurus.

The Journey of Tyrannosaurs Between Continents

Dr. Zelenitsky explains that Khankhuuluu or a closely related species likely migrated from Asia to North America around 85 million years ago."Our study provides solid evidence that large Tyrannosaurs first evolved in North America as a result of this immigration event," she says.

The research suggests these migrations between Asia and North America were rarer and more limited than previously believed. Khankhuuluu appears to be the last known Asian ancestor of the Tyrannosaurs before their diversification in North America.

From the "Dragon Prince" to the Tyrant King

Scientists believe that Khankhuuluu, or one of its relatives, crossed a land bridge into North America, where it evolved into the formidable apex predator Tyrannosaurs. Fossil evidence shows that Tyrannosaurs thrived in North America for several million years before returning to Asia, where their lineage split into two branches: one evolved into massive predators like T. rex, while the other produced more slender, long-snouted types nicknamed "Pinocchio rexes."

What Comes Next in the Research

Looking ahead, the team plans to study earlier and less-understood ancestors of these apex predators to fill in the remaining gaps of the Tyrannosaur evolutionary story.
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Scientists just changed the nature of matter with a flash of light | ScienceDaily
Imagine being able to alter a material so that it seems to transform into an entirely different one. No magic wand or special potion is needed -- only light. When light interacts with the material, it excites its magnetic states, setting off collective magnetic vibrations. These vibrations can transmit and store information at terahertz speeds. The entire process happens at room temperature and produces almost no heat. Even better, it doesn't rely on rare or exotic materials. Researchers observed the effect in common, naturally grown crystals that are widely available. Now imagine using the same approach to tap into quantum effects -- phenomena so delicate they are typically observed only near absolute zero (around -270 degrees Celsius) -- but doing it at room temperature, with no costly cooling systems required.


						
It might sound like science fiction, yet this breakthrough is real. A team of physicists at the University of Konstanz, led by Davide Bossini, has developed an experimental technique that makes it possible. By using laser pulses to coherently excite pairs of magnons (quanta of spin waves), the researchers achieved remarkable effects that could influence both information technology and quantum research. Their findings were published in Science Advances.

Technology based on magnons

Before diving deeper, it helps to understand what magnons are and why they matter. The modern world generates enormous amounts of data through artificial intelligence and the "Internet of Things." Our current information systems are already straining under the pressure, and a data bottleneck threatens to slow technological progress.

One proposed solution is to use electron spins -- or even better, waves of many spins moving together -- to carry information. These collective spin oscillations are called magnons. They behave like waves and can be manipulated by lasers, potentially allowing data transmission and storage at terahertz frequencies.

So far, however, scientists have only been able to excite magnons at their lowest frequencies using light, which limits their potential. To harness magnons for future technologies, researchers must be able to tune their frequency, amplitude, and lifetime. The team at Konstanz has now found a way to do exactly that. By directly exciting pairs of magnons -- the highest-frequency magnetic resonances in a material -- they discovered a powerful new form of control.

A huge surprise

"The result was a huge surprise for us. No theory has ever predicted it," says Davide Bossini. Not only does the process work -- it also has spectacular effects. By driving high-frequency magnon pairs via laser pulses, the physicists succeeded in changing the frequencies and amplitudes of other magnons -- and thus the magnetic properties of the material -- in a non-thermal way. "Every solid has its own set of frequencies: electronic transitions, lattice vibrations, magnetic excitations. Every material resonates in its own way," explains Bossini. It is precisely this set of frequencies that can be influenced through the new process. "It changes the nature of the material, the 'magnetic DNA of the material', so to speak, its 'fingerprint'. It has practically become a different material with new properties for the time being," says Bossini.




"The effects are not caused by laser excitation. The cause is light, not temperature," confirms Bossini: "We can change the frequencies and properties of the material in a non-thermal way." The advantages are obvious: The method could be used for future data storage and for fast data transmission at terahertz rates without the systems being slowed down by the pileup of heat.

No spectacular high-tech materials or rare earths are required as the basis for the process, but rather naturally grown crystals -- namely the iron ore haematite. "Haematite is widespread. Centuries ago, it was already used for compasses in seafaring," explains Bossini. It is perfectly possible that haematite will now also be used for quantum research in the future. The results of the Konstanz team suggest that, using the new method, researchers will be able to produce light-induced Bose-Einstein condensates of high-energy magnons at room temperature. This would pave the way to researching quantum effects without the need for extensive cooling. Sounds like magic, but it is just technology and cutting-edge research.

The project was carried out in the context of the Collaborative Research Centre SFB 1432 "Fluctuations and Nonlinearities in Classical and Quantum Matter beyond Equilibrium."
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Your gut microbes might be turning fiber into extra calories | ScienceDaily
Deep within your gut lives a bustling world of microbes, each playing a role in digesting your food. Among them is one unusual microbe that produces methane -- a gas more often associated with cows and landfills than humans. According to new research from Arizona State University (ASU), this methane-making microorganism may influence how many calories your body extracts from what you eat.


						
The collection of microbes living in your digestive tract is known as the gut microbiome. While everyone has one, some people's microbiomes produce large amounts of methane, whereas others produce very little.

Microbes and the Energy Hidden in Fiber

The study found that people whose microbiomes generate more methane tend to extract more energy from high-fiber foods. This may help explain why the same meal can provide different calorie counts for different individuals once it reaches the colon.

Researchers emphasized that high-fiber foods remain beneficial. People generally absorb more calories from a typical Western diet high in processed foods, regardless of methane levels. Even so, calorie absorption on a fiber-rich diet varies depending on how much methane a person's gut produces.

These findings suggest that gut methane could become a key factor in personalized nutrition -- a future where diets are tailored to the unique microbial activity in each person's digestive system

"That difference has important implications for diet interventions. It shows people on the same diet can respond differently. Part of that is due to the composition of their gut microbiome," says Blake Dirks, lead author of the study and graduate researcher at the Biodesign Center for Health Through Microbiomes. Dirks is also a PhD student in ASU's School of Life Sciences.




Meet the Methane Makers

Published in The ISME Journal, the study identifies the key players: methane-producing microbes known as methanogens. These microorganisms appear to be linked with more efficient digestion and higher energy absorption.

A major job of the microbiome is breaking down food that the body cannot digest on its own. Microbes ferment fiber into short-chain fatty acids (SCFAs), which provide a valuable energy source. During this process, hydrogen gas is released. Too much hydrogen can slow fermentation, but other microbes prevent this by consuming hydrogen -- keeping the digestive chemistry in balance.

Methanogens are the hydrogen consumers. As they feed on hydrogen, they release methane as a byproduct. They are the only microbes in the human gut that produce this gas.

"The human body itself doesn't make methane, only the microbes do. So we suggested it can be a biomarker that signals efficient microbial production of short-chain fatty acids," says Rosy Krajmalnik-Brown, corresponding author of the study and director of the Biodesign Center for Health Through Microbiomes.

How Microbes May Shape Metabolism

The ASU researchers found that the interactions between these microbes may directly affect metabolism. Participants who produced more methane also had higher levels of short-chain fatty acids, indicating that more energy was being created and absorbed in the gut.




To test these effects, each participant followed two different diets. One included highly processed, low-fiber foods, while the other emphasized whole foods and fiber. Both diets contained equal proportions of carbohydrates, proteins, and fats.

The research was conducted in collaboration with the AdventHealth Translational Research Institute, which provided access to a specialized facility. Each participant spent six days in a sealed, hotel-like room called a whole-room calorimeter. This environment allowed researchers to precisely measure metabolism and methane output.

Unlike traditional methods that rely on a single breath test, this setup continuously captured methane released through both breath and other emissions (ahem), providing a more accurate view of microbial activity.

"This work highlights the importance of the collaboration between clinical-translational scientists and microbial ecologists. The combination of precise measures of energy balance through whole-room calorimetry with ASU's microbial ecology expertise made key innovations possible," says Karen D. Corbin, a co-author and associate investigator at the institute.

Tracking Energy and Microbial Activity

Data collected from blood and stool samples revealed how much energy participants absorbed from their food and how active their gut microbes were. Researchers then compared people with high methane production to those with lower levels.

Almost all participants absorbed fewer calories while eating the high-fiber diet compared to the processed-food diet. However, those with higher methane production absorbed more calories from the fiber-rich foods than those with less methane in their systems.

A Step Toward Personalized Health

The findings lay important groundwork for future studies and medical applications.

This research creates a foundation for future studies and medical treatments.

"The participants in our study were relatively healthy. One thing that I think would be worthy to look at is how other populations respond to these types of diets -- people with obesity, diabetes or other kinds of health states," Dirks says.

Although the study did not aim to induce weight loss, some participants did lose a small amount while following the high-fiber diet. Future research may explore how methanogens influence weight-loss efforts or specialized nutrition programs.

"You can see how important it is that the microbiome is personalized," Krajmalnik-Brown says. "Specifically, the diet that we designed so carefully to enhance the microbiome for this experiment had different effects on each person, in part because some people's microbiomes produced more methane than others."

Other members of the ASU research team include Professor Bruce Rittmann and graduate researcher Taylor Davis.

This project was funded by the National Institute of Diabetes and Digestive and Kidney Diseases of the National Institutes of Health.
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Scientists discover a hidden gene mutation that causes deafness-and a way to fix it | ScienceDaily
Mutations in a gene called CPD have been found to play a key role in a rare inherited form of hearing loss, according to an international research collaboration. Scientists from the University of Chicago, the University of Miami, and several institutions in Turkiye published the discovery in the Journal of Clinical Investigation. The study reveals that the CPD gene, which is typically known for modifying proteins, also affects the inner ear. Researchers not only identified the genetic mechanism behind this effect but also found two possible treatment strategies.\


						
"This study is exciting because we found a new gene mutation that's linked to deafness, and more importantly we have a therapeutic target that can actually mitigate this condition," said lead author Rong Grace Zhai, PhD, Jack Miller Professor for the Study of Neurological Diseases of Neurology at UChicago. Although the study focused on individuals with a rare combination of mutations to the CPD gene, there could be broader implications if single mutations are linked to age-related hearing loss, she added.

The connection between CPD and hearing loss

Researchers began investigating CPD after identifying an unusual combination of mutations in three unrelated Turkish families affected by sensorineural hearing loss (SNHL), a congenital and hereditary condition that causes permanent deafness.

SNHL is typically diagnosed in early childhood and has long been considered irreversible. Hearing aids and cochlear implants can help improve perception of sound, but no direct medical treatment exists to repair the underlying damage.

When the scientists expanded their search through genetic databases, they discovered that individuals with other CPD mutations also showed signs of early-onset hearing loss, strengthening the link between this gene and auditory function.

How CPD protects sensory cells

To understand how CPD influences hearing, the team conducted experiments using mice. The CPD gene normally produces an enzyme responsible for generating the amino acid arginine, which then helps create nitric oxide, a key neurotransmitter involved in nerve signaling. In the inner ear, mutations in CPD disrupted this process, triggering oxidative stress and the death of delicate sensory hair cells that detect sound vibrations.




"It turns out that CPD maintains the level of arginine in the hair cells to allow a quick signaling cascade by generating nitric oxide," Zhai explained. "And that's why, although it's expressed ubiquitously in other cells throughout the nervous system, these hair cells in particular are more sensitive or vulnerable to the loss of CPD."

Fruit fly experiments reveal possible treatments

The researchers also used fruit flies as a model to explore how CPD mutations affect hearing. Flies with the defective gene exhibited behaviors consistent with inner ear dysfunction, such as impaired hearing and balance issues.

To test potential treatments, scientists tried two approaches. One was to provide arginine supplements to replace what was lost due to the gene defect. The other was to use sildenafil (Viagra), a drug known to stimulate one of the signaling pathways disrupted by reduced nitric oxide. Both treatments improved cell survival in patient-derived cells and reduced hearing-loss symptoms in the fruit flies.

"What makes this really impactful is that not only do we understand the underlying cellular and molecular mechanism for this kind of deafness, but we also found a promising therapeutic avenue for these patients. It is a good example of our efforts to repurpose FDA approved drugs for treating rare diseases," Zhai said.

The study also demonstrates the value of fruit fly models for studying neurological diseases, including age-related conditions, Zhai noted. "They give us the capability to not only understand disease pathology, but also to identify therapeutic approaches," she said.




Expanding the research to broader populations

The researchers plan to continue studying how nitric oxide signaling functions in the inner ear's sensory system. They also aim to investigate how common CPD mutations are in larger populations and whether they might contribute to other forms of hearing loss.

"How many people carry variants in this gene and is there a susceptibility to deafness or age-dependent hearing loss?" she said. "In other words, is this a risk factor for other types of sensory neuropathy?"

The study included collaborators from multiple institutions, including the University of Miami, Ege University, Ankara University, Yuzuncu Yil University, Memorial Sisli Hospital, the University of Iowa, and the University of Northampton (UK).
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Snake pee might hold the secret to ending gout pain and kidney stones | ScienceDaily
If you've never kept a reptile, you might be surprised to learn that many of them actually "pee" in crystal form. In a study published in the Journal of the American Chemical Society, researchers examined the solid urine of more than 20 different reptile species and found that all contained tiny spheres made of uric acid. This discovery highlights how reptiles have developed a unique method for safely storing and removing waste in a crystalline form. The findings could also lead to new ways of treating human conditions linked to uric acid buildup, such as kidney stones and gout.


						
How Reptiles Save Water With Solid Waste

Every living creature needs to get rid of waste, and reptiles are no exception. In humans, the body eliminates excess nitrogen by flushing it out through urine as urea, uric acid, and ammonia. Reptiles and birds, however, take a different approach. They transform some of those same nitrogen-based compounds into solids known as "urates," which are expelled through a shared opening called the cloaca. Scientists think this solid form of waste evolved as an adaptation to conserve water, a valuable trait for animals that often live in dry environments.

What's Dangerous for Humans Is Normal for Snakes

Although forming crystals in urine helps reptiles survive, the same process can cause serious health problems in people. When uric acid levels become too high in humans, the crystals can collect in the joints, leading to gout, or form in the urinary tract as kidney stones. To understand how reptiles manage to excrete these crystals safely, Jennifer Swift and her research team analyzed urates from more than 20 species.

"This research was really inspired by a desire to understand the ways reptiles are able to excrete this material safely, in the hopes it might inspire new approaches to disease prevention and treatment," explains Swift, the corresponding author on the study.

Microscopic Spheres With Big Medical Potential

Using powerful microscopes, the researchers discovered that species such as ball pythons, Angolan pythons, and Madagascan tree boas produce urates made up of tiny textured spheres between 1 and 10 micrometers across. X-ray analysis revealed that these microspheres are built from even smaller nanocrystals made of uric acid and water. The team also found that uric acid helps transform ammonia, a toxic compound, into a safer solid form. They believe uric acid might play a similar protective role in humans. Although more research is needed, these findings suggest that the chemistry behind reptile waste could eventually help scientists develop better treatments for uric acid-related diseases.

Research Support and Collaboration

This study received support from the National Science Foundation, Georgetown University, the International Centre for Diffraction Data, and the Chiricahua Desert Museum.
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