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      Latest Science News

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


      
        A hidden "backup heater" that helps burn fat and boost metabolism
        Scientists have uncovered a surprising new way the body can burn energy and stay warm. Deep inside fat tissue, they found a hidden system that helps the body use up calories, even without exercise. By studying mice, researchers discovered that brown fat -- the type that keeps us warm -- has a backup "heater" that kicks in when needed.

      

      
        Tiny asteroid flew right over Antarctica, and no one saw it coming
        Asteroid 2025 TF zipped past Earth above Antarctica, coming within 428 km of the surface. Roughly the size of a small car, it was detected hours after the flyby and posed no danger. ESA astronomers later confirmed its trajectory with extraordinary accuracy.

      

      
        JWST spots a hidden red supergiant just before it exploded
        The James Webb Space Telescope has uncovered a massive red supergiant star just before it exploded, finally solving a cosmic mystery. Hidden beneath layers of dust, the doomed star revealed itself through Webb's infrared eyes. The finding shows that many massive stars do explode but are obscured from view -- until now.

      

      
        Scientists stunned by wild Martian dust devils racing at hurricane speeds
        Mars may look calm, but new research reveals it's a world of fierce winds and swirling dust devils racing at hurricane-like speeds. Using deep learning on thousands of satellite images from European orbiters, scientists have discovered that Martian winds can reach up to 160 km/h -- much stronger than previously thought. These powerful gusts play a key role in shaping the planet's weather and climate by lifting vast amounts of dust into the atmosphere.

      

      
        Scientists suggest the brain may work best with 7 senses, not just 5
        Scientists at Skoltech developed a new mathematical model of memory that explores how information is encoded and stored. Their analysis suggests that memory works best in a seven-dimensional conceptual space -- equivalent to having seven senses. The finding implies that both humans and AI might benefit from broader sensory inputs to optimize learning and recall.

      

      
        Common medications may secretly rewire your gut for years
        Drugs taken years--even decades--ago can leave lasting imprints on the gut microbiome, reshaping the community of microbes long after treatment stops. Scientists analyzing over 2,500 Estonian Biobank samples discovered that antibiotics aren't the only culprits--antidepressants, beta-blockers, and anxiety medications also disrupt gut ecosystems. Some drugs from the same class even have different microbial effects.

      

      
        Scientists reveal green tea's fat-burning secret
        New research shows green tea may help the body burn fat and balance blood sugar. In a study with obese mice, it improved metabolism and muscle health without harming lean animals. Scientists say its powerful plant compounds work together to regulate fat and energy use. The findings hint that green tea could be a natural support for healthy weight management.

      

      
        Scientists just found a molecule that could stop Parkinson's in its tracks
        Researchers have designed a peptide that prevents the deadly misfolding of alpha-synuclein, the protein behind Parkinson's and some dementias. In lab and animal tests, it stabilized the protein and improved motor function. The work demonstrates the power of rational drug design in tackling brain diseases that have long lacked effective treatments.

      

      
        New pill could finally control stubborn high blood pressure
        A new pill called baxdrostat may offer hope for people whose blood pressure stays high even after taking standard medications. In a recent study, the drug lowered blood pressure and also seemed to protect the kidneys by reducing signs of damage. Doctors say this could help millions of people with chronic kidney disease, a condition that often makes blood pressure harder to control.

      

      
        Glowing shark and hidden crab found deep off Australia
        In a stunning glimpse into the mysteries of the deep, scientists have uncovered two new marine species off Western Australia--a glowing lanternshark and a tiny porcelain crab. The discoveries, made from specimens collected during a 2022 CSIRO research voyage, highlight both the dazzling adaptations of life in the deep sea and the vast number of species yet to be described.

      

      
        Scientists just proved the moai could walk, solving a 500-year mystery
        Researchers confirmed that Rapa Nui's moai statues could "walk" upright using a rocking motion, aided by rope and just a few people. Experiments with replicas and 3D models revealed design features like a forward lean and curved bases that made movement possible. Concave roads across the island further supported this transport method. The findings celebrate the innovation and intelligence of the ancient islanders.

      

      
        Scientists shocked as birds soaked in "forever chemicals" still thrive
        Tree swallows in polluted U.S. regions are accumulating high levels of "forever chemicals." These durable pollutants, used in firefighting foams and consumer products, are found everywhere from soil to human blood. Surprisingly, researchers observed no significant impact on the birds' reproduction, suggesting possible resilience in wild populations.

      

      
        Scientists discover orchids sprouting from decaying wood
        Kobe University researchers found that orchids rely on wood-decaying fungi to germinate, feeding on the carbon from rotting logs. Their seedlings only grow near deadwood, forming precise fungal partnerships that mirror those seen in adult orchids with coral-like roots. This discovery highlights a hidden carbon pathway in forest ecosystems and explains the evolution of fully fungus-dependent orchid species.

      

      
        Record Amazon fires release more carbon than an entire country
        The Amazon has suffered its most destructive fire season in more than two decades, releasing a staggering 791 million tons of carbon dioxide--on par with Germany's annual emissions. Scientists found that for the first time, fire-driven degradation, not deforestation, was the main source of carbon emissions, signaling a dangerous shift in the rainforest's decline. Using advanced satellite systems and rigorous simulations, researchers uncovered vast damage across Brazil and Bolivia, exposing the fra...

      

      
        Hubble captures a galaxy that glows in blue and gold
        Hubble captured a breathtaking view of NGC 6000, a spiral galaxy where blue newborn stars shine beside golden, aging ones. The image also reveals traces of ancient supernovae still glowing faintly among the stars. As a bonus, an asteroid crossed Hubble's field of view, leaving bright streaks that photobombed the shot. The result is a vivid snapshot of cosmic beauty and chance.

      

      
        Physicists just built a quantum lie detector. It works
        An international team has confirmed that large quantum systems really do obey quantum mechanics. Using Bell's test across 73 qubits, they proved the presence of genuine quantum correlations that can't be explained classically. Their results show quantum computers are not just bigger, but more authentically quantum. This opens the door to more secure communication and stronger quantum algorithms.

      

      
        Bacteria hidden inside tumors could help beat cancer
        Scientists have discovered that bacteria living inside tumors can produce a molecule that fights cancer and enhances chemotherapy. The molecule, called 2-methylisocitrate (2-MiCit), was found to make colorectal cancer cells more vulnerable to chemotherapy by damaging their DNA and disrupting their metabolism. Experiments using worms, flies, and human cancer cells confirmed its potent anti-cancer effects.

      

      
        Scientists unlock the quantum magic hidden in diamonds
        Researchers have found a way to extract almost every photon from diamond color centers, a key obstacle in quantum technology. Using hybrid nanoantennas, they precisely guided light from nanodiamonds into a single direction, achieving 80% efficiency at room temperature. The innovation could make practical quantum sensors and secure communication devices much closer to reality.

      

      
        The Red Sea that vanished and the catastrophic flood that brought it back
        Researchers at KAUST have confirmed that the Red Sea once vanished entirely, turning into a barren salt desert before being suddenly flooded by waters from the Indian Ocean. The flood carved deep channels and restored marine life in less than 100,000 years. This finding redefines the Red Sea's role as a key site for studying how oceans form and evolve through extreme geological events.

      

      
        A strange quantum metal just rewrote the rules of electricity
        In a remarkable leap for quantum physics, researchers in Japan have uncovered how weak magnetic fields can reverse tiny electrical currents in kagome metals--quantum materials with a woven atomic structure that frustrates electrons into forming complex patterns. These reversals amplify the metal's electrical asymmetry, creating a diode-like effect up to 100 times stronger than expected. The team's theoretical explanation finally clarifies a mysterious phenomenon first observed in 2020, revealing t...

      

      
        Scientists uncover a hidden power source inside a monster black hole
        Scientists have simulated how M87*, the supermassive black hole at the center of the galaxy M87, powers its immense particle jet. The Frankfurt team's FPIC code shows that magnetic reconnection, where magnetic field lines snap and reform, works alongside the traditional Blandford-Znajek mechanism to release rotational energy. These findings shed new light on how black holes energize the cosmos and shape galaxies.

      

      
        Gaia solves the mystery of tumbling asteroids and reveals what's inside them
        By combining Gaia's massive asteroid dataset with AI modeling, scientists discovered that asteroid rotation depends on how often they've been hit. A mysterious gap in rotation speeds marks where collisions and internal friction balance out. This insight reveals that most asteroids are loose rubble piles, not solid rocks, and could behave very differently if struck by a deflection mission like NASA's DART.

      

      
        Scientists accidentally create a tiny "rainbow chip" that could supercharge the internet
        Researchers at Columbia have created a chip that turns a single laser into a "frequency comb," producing dozens of powerful light channels at once. Using a special locking mechanism to clean messy laser light, the team achieved lab-grade precision on a small silicon device. This could drastically improve data center efficiency and fuel innovations in sensing, quantum tech, and LiDAR.

      

      
        Ocean heatwaves are breaking Earth's hidden climate engine
        Marine heatwaves can jam the ocean's natural carbon conveyor belt, preventing carbon from reaching the deep sea. Researchers studying two major heatwaves in the Gulf of Alaska found that plankton shifts caused carbon to build up near the surface instead of sinking. This disrupted the ocean's ability to store carbon for millennia and intensified climate feedbacks. The study highlights the urgent need for continuous, collaborative ocean observation.

      

      
        When sunshine became cheaper than coal
        Solar energy is now the cheapest source of power worldwide, driving a massive shift toward renewables. Falling battery prices and innovations in solar materials are making clean energy more reliable than ever. Yet, grid congestion and integration remain key challenges. Experts say smart grids and sustained policy support are crucial to accelerate the transition.

      

      
        New research reveals what's really hiding in bottled water
        A chance encounter with plastic waste on a tropical beach sparked a deep investigation into what those fragments mean for human health. The research reveals that bottled water isn't as pure as it seems--each sip may contain invisible microplastics that can slip through the body's defenses and lodge in vital organs. These tiny pollutants are linked to inflammation, hormonal disruption, and even neurological damage, yet remain dangerously understudied.

      

      
        A psychedelic surprise: DMT helps the brain heal after stroke
        Scientists have discovered that DMT, a natural compound found in plants and even the human brain, can dramatically reduce brain damage caused by stroke. The psychoactive molecule, long known for its hallucinogenic effects, restored the blood-brain barrier and reduced inflammation in animal and cell studies. These findings suggest that DMT could complement existing stroke treatments, potentially transforming recovery outcomes.

      

      
        Scientists finally reveal what's behind long COVID's mysterious brain fog
        Researchers in Japan have pinpointed a biological cause of Long COVID brain fog using advanced PET brain imaging. They discovered widespread increases in AMPA receptor density linked to cognitive impairment and inflammation. The findings confirm brain fog as a measurable, biological condition and reveal new targets for treatment. This could open the door to effective diagnostics and therapies.

      

      
        Scientists find brain circuit that traps alcohol users in the vicious cycle of addiction
        Addiction often isn't about chasing pleasure--it's about escaping pain. Researchers at Scripps Research have discovered that a tiny brain region called the paraventricular nucleus of the thalamus (PVT) becomes hyperactive when animals learn that alcohol eases the agony of withdrawal. This circuit helps explain why people relapse: their brains learn that alcohol brings relief from stress and anxiety.

      

      
        Nanotech transforms vinegar into a lifesaving superbug killer
        Researchers have enhanced vinegar's antibacterial properties by infusing it with cobalt-based carbon nanoparticles. This nano-boosted solution kills harmful bacteria from both inside and outside their cells while remaining safe for humans. Tests on mice showed it healed infected wounds effectively. The discovery could be a breakthrough against antibiotic-resistant infections worldwide.

      

      
        You don't have to lose weight to lower your diabetes risk, scientists say
        A major study from Tubingen found that prediabetic individuals who normalized their blood sugar through healthy habits -- even without shedding pounds -- cut their risk of type 2 diabetes by 71%. Researchers discovered that improved fat distribution, particularly less abdominal fat, was key. The findings suggest that focusing solely on weight loss may overlook the true drivers of diabetes prevention.

      

      
        Birds around the world share a mysterious warning cry
        Birds across the globe independently evolved a shared warning call against parasites, blending instinct and learning in a remarkable evolutionary pattern. The finding offers a rare glimpse into how cooperation and communication systems evolve across species.

      

      
        Astronomers discover the most powerful and distant cosmic ring ever seen
        Astronomers have found the most distant and energetic "odd radio circle" ever detected -- a massive double-ringed radio structure nearly 10 billion years old. The discovery, made with the help of citizen scientists using LOFAR, challenges theories that these cosmic rings are caused by black hole mergers. Instead, researchers suggest galactic superwinds may be to blame.

      

      
        ESA's chilling new "super antenna" in Australia reaches spacecraft billions of miles away
        ESA has inaugurated a powerful new 35-meter deep space antenna at its New Norcia site in Western Australia, marking a major boost to Europe's ability to communicate with spacecraft exploring the Solar System. This ultra-sensitive antenna, featuring cryogenically cooled technology and high-power transmission systems, will support missions like Juice, BepiColombo, and Solar Orbiter.

      

      
        3,000 years of secrets hidden beneath Egypt's greatest temple
        A sweeping new geoarchaeological study has revealed how Egypt's famed Karnak Temple complex rose from an island amid Nile floods to become one of the ancient world's most enduring sacred centers. By analyzing sediments and pottery fragments, researchers traced its transformation across three millennia and uncovered evidence that its placement may have mirrored the ancient Egyptian creation myth--where the first land emerged from primeval waters.

      

      
        October's sky comes alive with a supermoon and shooting stars
        October's night sky is set to dazzle, featuring a radiant supermoon, the fiery Draconid meteor shower, and the sparkling Orionids. As the full moon reaches its largest and brightest on October 6, stargazers can also catch the Draconids streaking from the constellation Draco. Later in the month, the Orionid meteors--fragments of Halley's Comet--will light up the sky, creating a breathtaking celestial display for anyone willing to look up.

      

      
        Thousands of sparkling newborn stars ignite in Webb's Lobster Nebula view
        NASA's James Webb Space Telescope has unveiled a breathtaking cosmic landscape that looks more like a scene from fantasy than reality. What appears to be a glowing mountain peak shrouded in mist is actually a massive field of dust and gas, sculpted by intense radiation and fierce stellar winds from newly formed stars. This region, called Pismis 24, sits within the Lobster Nebula about 5,500 light-years away in the constellation Scorpius.

      

      
        Black holes might hold the key to a 60-year cosmic mystery
        Scientists may have finally uncovered the mystery behind ultra-high-energy cosmic rays -- the most powerful particles known in the universe. A team from NTNU suggests that colossal winds from supermassive black holes could be accelerating these particles to unimaginable speeds. These winds, moving at half the speed of light, might not only shape entire galaxies but also fling atomic nuclei across the cosmos with incredible energy.

      

      
        Scientists find hidden brain damage behind dementia
        A University of New Mexico scientist is revealing what might be one of the most overlooked causes of dementia -- damage in the brain's tiny blood vessels. Dr. Elaine Bearer has created a new way to classify these changes, showing that many people diagnosed with Alzheimer's also suffer from vascular damage that quietly destroys brain tissue. Even more surprising, she's finding microplastics inside the brain that appear linked to inflammation and memory loss.

      

      
        For 170 years, U.S. Cities have followed a hidden law of growth and decline
        Despite massive technological and industrial changes, American cities have stayed remarkably coherent in how their economies fit together. This hidden order governs how cities diversify, grow, and reinvent themselves without losing their economic identity.

      

      
        It's not just genes -- parents can pass down longevity another way
        Scientists studying tiny roundworms have uncovered how the secrets of a long life can be passed from parents to their offspring -- without changing DNA. The discovery shows that when certain cellular structures called lysosomes change in ways that promote longevity, those benefits can travel from body cells to reproductive cells. This information is carried by histones, special proteins that help organize DNA, allowing the "memory" of those changes to be inherited.

      

      
        Why ultra-processed foods aren't the real villain behind overeating
        Researchers from Leeds found that overeating is driven more by what people believe about food than by its actual ingredients or level of processing. Foods perceived as fatty, sweet, or highly processed were more likely to trigger indulgence. Surprisingly, the "ultra-processed" label explained almost none of the difference in overeating behavior. The findings suggest that perception and psychology may be more important than packaging or processing.

      

      
        Would you eat yogurt made with ants? Scientists did
        In a remarkable blend of science and tradition, researchers have revived an old Balkan and Turkish yogurt-making technique that uses ants as natural fermenters. The ants' bacteria, acids, and enzymes transform milk into a rich, tangy yogurt while showcasing the diversity and complexity lost in modern, industrialized yogurt strains.

      

      
        Nearly half of drivers killed in crashes had THC in their blood
        Over 40% of fatal crash victims had THC levels far above legal limits, showing cannabis use before driving remains widespread. The rate didn't drop after legalization, suggesting policy changes haven't altered risky habits. Experts warn that the lack of public awareness around marijuana's dangers behind the wheel is putting lives at risk.

      

      
        Lighting the way for electric vehicles by using streetlamps as chargers
        A Penn State research team found that streetlights could double as affordable EV charging stations. After installing 23 units in Kansas City, they discovered these chargers were faster, cheaper, and more eco-friendly than traditional stations. Their AI-based framework also prioritized equity and scalability, making it adaptable for cities across the country.

      

      
        Brain cancer that eats the skull stuns scientists
        A new study shows glioblastoma isn't confined to the brain--it erodes the skull and hijacks the immune system within skull marrow. The cancer opens channels that let inflammatory cells enter the brain, fueling its deadly progression. Even drugs meant to protect bones can make things worse, highlighting the need for therapies that target both brain and bone. The discovery reframes glioblastoma as a whole-body disease, not just a brain disorder.

      

      
        Why the brain's GPS fails with age, and how some minds defy it
        Stanford scientists found that aging disrupts the brain's internal navigation system in mice, mirroring spatial memory decline in humans. Older mice struggled to recall familiar locations, while a few "super-agers" retained youthful brain patterns. Genetic clues suggest some animals, and people, may be naturally resistant to cognitive aging. The discovery could pave the way for preventing memory loss in old age.

      

      
        Think light drinking protects your brain? Think again
        A massive new study combining observational and genetic data overturns the long-held belief that light drinking protects the brain. Researchers found that dementia risk rises in direct proportion to alcohol consumption, with no safe level identified.

      

      
        Strong friendships may literally slow aging at the cellular level
        Scientists discovered that lifelong social support can slow biological aging. Using DNA-based "epigenetic clocks," they found that people with richer, more sustained relationships showed younger biological profiles and lower inflammation. The effect wasn't about single friendships but about consistent connections across decades.

      

      
        Scientists just found cancer cells' hidden power source
        When cancer cells are physically squeezed, they mount an instant, high-energy defense by rushing mitochondria to the cell nucleus, unleashing a surge of ATP that fuels DNA repair and survival. This newly discovered mechanism, visualized in real time with advanced microscopy, shows mitochondria acting like emergency first responders rather than static power plants. The structures, called NAMs, were also identified in patient tumor biopsies, suggesting real-world relevance to cancer's spread.
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A hidden "backup heater" that helps burn fat and boost metabolism | ScienceDaily
Scientists at Washington University School of Medicine in St. Louis have uncovered a new way that brown fat, a type of fat that burns energy, can boost the body's metabolism. This process allows cells to consume more fuel and generate heat, improving overall metabolic health. Conducted in mice, the research points to new possibilities for using brown fat to address metabolic conditions such as insulin resistance and obesity.


						
The findings were published Sept. 17 in Nature.

Brown fat is unique because it turns energy (calories) from food into heat. Unlike white fat, which stores energy, or muscle, which uses it immediately, brown fat helps keep the body warm in cold environments. Exposure to cold can increase the amount of brown fat, and scientists have long suggested that activating it could support weight loss by increasing calorie burning.

"The pathway we've identified could provide opportunities to target the energy expenditure side of the weight loss equation, potentially making it easier for the body to burn more energy by helping brown fat produce more heat," said senior author Irfan Lodhi, PhD, a professor of medicine in the Division of Endocrinology, Metabolism & Lipid Research at WashU Medicine. "Boosting this kind of metabolic process could support weight loss or weight control in a way that is perhaps easier to maintain over time than traditional dieting and exercise. It's a process that basically wastes energy -- increasing resting energy expenditure -- but that's a good thing if you're trying to lose weight."

A back-up heater in brown fat

Until now, scientists understood brown fat's heat production mainly through mitochondria, the energy centers of cells. Mitochondria in brown fat can shift from making fuel to generating heat through a molecule called uncoupling protein 1. However, studies have shown that mice lacking this protein can still burn energy and produce heat, suggesting another system at work.

The new research identifies peroxisomes, small structures within cells that process fats, as an alternative heat source in brown fat. When exposed to cold, these peroxisomes multiply. This effect was even stronger in mice whose mitochondria lacked uncoupling protein 1, suggesting that peroxisomes can step in when mitochondria lose their ability to produce heat.

Lodhi and his team discovered that peroxisomes burn fuel and release heat through a process involving a protein called acyl-CoA oxidase 2 (ACOX2). Mice that lacked ACOX2 in their brown fat were less able to tolerate cold, showed lower body temperatures after exposure to cold, and had poorer insulin sensitivity. When fed high-fat diets, they also gained more weight than typical mice.

In contrast, mice genetically engineered to make unusually high amounts of ACOX2 in brown fat showed increased heat production, better cold tolerance and improved insulin sensitivity and weight control when fed the same high-fat diet.




Using a fluorescent heat sensor they developed, the researchers found that when ACOX2 metabolized certain fatty acids, brown fat cells got hotter. They also used an infrared thermal imaging camera to show that mice lacking ACOX2 produced less heat in their brown fat.

While human bodies can manufacture these fatty acids, the molecules also are found in dairy products and human breast milk and are made by certain gut microbes. Lodhi said this raises the possibility that a dietary intervention based on these fatty acids -- such as a food, probiotic or "nutraceutical" intervention -- could boost this heat-production pathway and the beneficial effects it appears to have. He and his colleagues also are investigating possible drug compounds that could activate ACOX2 directly.

"While our studies are in mice, there is evidence to suggest this pathway is relevant in people," Lodhi said. "Prior studies have found that individuals with higher levels of these fatty acids tend to have lower body mass indices. But since correlation is not causation, our long-term goal is to test whether dietary or other therapeutic interventions that increase levels of these fatty acids or that increase activity of ACOX2 could be helpful in dialing up this heat production pathway in peroxisomes and helping people lose weight and improve their metabolic health."

This work was supported by the National Institutes of Health (NIH), grant numbers R01DK133344, R01DK115867, R01DK132239, GM103422, T32DK007120, S10 OD032315, DK020579 and DK056341; and by the FP7 funded European Infrafrontier-I3 project. The content is solely the responsibility of the authors and does not necessarily represent the official views of the NIH.

Lodhi and Liu are named on a provisional patent application filed by Washington University related to targeting ACOX2 activation as a treatment for obesity and related metabolic diseases.
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Tiny asteroid flew right over Antarctica, and no one saw it coming | ScienceDaily
Asteroid 2025 TF passed over Antarctica at 00:47:26 UTC +- 18 seconds on October 1, coming within 428 +- 7 km of Earth's surface. That distance is nearly the same as the orbit of the International Space Station (approx. 370 -- 460 km).


						
Measuring about 1 to 3 meters in diameter, the asteroid was detected by the Catalina Sky Survey only a few hours after it had already passed by Earth. Space rocks of this size do not present any real threat. If one enters the atmosphere, it can create a bright fireball and sometimes leave behind small meteorites on the ground.

Soon after its detection, astronomers from ESA's Planetary Defence Office observed the object using the Las Cumbres Observatory telescope at Siding Spring in Australia.

Finding and tracking such a small object in the vastness of space, especially when its position is still uncertain, is a remarkable achievement. These follow-up observations allowed scientists to determine the asteroid's distance and timing of closest approach with outstanding precision.

Understanding the Risk: How Size Shapes the Threat

Asteroid 2025 TF, only a few meters wide, belongs to a class of near-Earth objects that are considered harmless on a planetary scale. Space rocks this small enter Earth's atmosphere several times each year, usually breaking apart high above the surface. When they do reach lower altitudes, the result is typically a spectacular fireball, sometimes followed by tiny meteorites scattered across the ground. Events of this scale rarely cause damage and often help scientists learn more about asteroid composition.

By comparison, objects measuring around 20 meters across -- such as the one that exploded over Chelyabinsk, Russia, in 2013 -- can generate powerful airbursts capable of damaging buildings and injuring people with shockwaves. That explosion released energy equivalent to hundreds of kilotons of TNT, reminding scientists that even modestly sized asteroids can have local effects.




Larger asteroids, those hundreds of meters or more in diameter, pose a much greater risk. While such events are rare, they have the potential to cause regional or even global consequences. For this reason, international efforts like ESA's Planetary Defence Office and NASA's Planetary Defense Coordination Office monitor and catalog these objects to predict potential impacts years or decades in advance.

Global Eyes on the Sky

Worldwide networks of observatories continually scan the heavens for moving objects, from bright comets to faint, fast-moving asteroids like 2025 TF. Surveys such as the Catalina Sky Survey and Pan-STARRS regularly discover new near-Earth objects, while dedicated follow-up telescopes refine their orbits.

These coordinated efforts form the backbone of planetary defense. When astronomers detect an object passing extremely close to Earth, even one just a few meters wide, they can test their detection systems and improve prediction models. Each observation strengthens our ability to identify potential hazards early, giving scientists valuable data for future encounters.

Why Close Passes Matter

Although Asteroid 2025 TF never posed a threat, flybys like this one highlight how dynamic and watchful our solar neighborhood is. Every close encounter serves as both a reminder of Earth's vulnerability and a demonstration of the growing precision of modern astronomy. The successful tracking of such a tiny object so soon after its discovery shows just how far planetary defense efforts have come -- and how prepared the global scientific community is to respond to whatever space sends our way.
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JWST spots a hidden red supergiant just before it exploded | ScienceDaily
A team of astronomers led by Northwestern University has captured the clearest and most detailed view ever of a dying star before its dramatic explosion.

Using NASA's James Webb Space Telescope (JWST), the international group identified the source of a supernova, known as its progenitor, in mid-infrared light for the first time. When combined with archival observations from the Hubble Space Telescope, the data revealed that the blast originated from a massive red supergiant star wrapped in an unexpected blanket of dust.

This breakthrough may finally explain why astronomers rarely see red supergiants explode, even though models predict they should account for most core-collapse supernovae. The new findings suggest these enormous stars do explode but are often hidden from view by thick dust clouds. Thanks to JWST's powerful infrared vision, scientists can now see through the obscuring dust, bridging the long-standing gap between theory and observation.

The research, published on Oct. 8 in The Astrophysical Journal Letters, represents JWST's first confirmed detection of a supernova's progenitor star.


						
"For multiple decades, we have been trying to determine exactly what the explosions of red supergiant stars look like," said Northwestern's Charlie Kilpatrick, who led the study. "Only now, with JWST, do we finally have the quality of data and infrared observations that allow us to say precisely the exact type of red supergiant that exploded and what its immediate environment looked like. We've been waiting for this to happen -- for a supernova to explode in a galaxy that JWST had already observed. We combined Hubble and JWST data sets to completely characterize this star for the first time."

Kilpatrick, a research assistant professor at Northwestern's Center for Interdisciplinary Exploration and Research in Astrophysics, is an expert on the life cycles of massive stars. His coauthor, Aswin Suresh, a graduate student in physics and astronomy at Northwestern's Weinberg College of Arts and Sciences, played a key role in the analysis.

Reddest, dustiest progenitor ever observed

The team first detected the supernova, named SN2025pht, on June 29, 2025, using the All-Sky Automated Survey of Supernovae. The event's light traveled from the nearby spiral galaxy NGC 1637, located about 40 million light-years from Earth.

By comparing Hubble and JWST images of NGC 1637 taken before and after the explosion, Kilpatrick, Suresh, and their collaborators pinpointed the progenitor star. It immediately stood out as both brilliant and intensely red. Although the star radiated roughly 100,000 times more light than the Sun, much of its glow was hidden by surrounding dust. The layer of dust was so dense that it made the star appear over 100 times dimmer in visible light than it would otherwise look. Because the dust blocked shorter, bluer wavelengths, the star's appearance shifted dramatically toward red.

"It's the reddest, dustiest red supergiant that we've seen explode as a supernova," Suresh said.

Massive stars in the late stages of their lives, red supergiants are among the largest stars in the universe. When their cores collapse, they explode as Type II supernovae, leaving behind either a neutron star or black hole. The most familiar example of a red supergiant is Betelguese, the bright reddish star in the shoulder of the constellation Orion.




"SN2025pht is surprising because it appeared much redder than almost any other red supergiant we've seen explode as a supernova," Kilpatrick added. "That tells us that previous explosions might have been much more luminous than we thought because we didn't have the same quality of infrared data that JWST can now provide."

Clues hidden in dust

The deluge of dust could help explain why astronomers have struggled to find red supergiant progenitors. Most massive stars that explode as supernovae are the brightest and most luminous objects in the sky. So, theoretically, they should be easy to spot before they explode. But that hasn't been the case.

Astronomers posit that the most massive aging stars also might be the dustiest. These thick cloaks of dust might dim the stars' light to the point of utter undetectability. The new JWST observations support this hypothesis.

"I've been arguing in favor of that interpretation, but even I didn't expect to see such an extreme example as SN2025pht," Kilpatrick said. "It would explain why these more massive supergiants are missing because they tend to be dustier."

In addition to the presence of dust itself, the dust's composition was also surprising. While red supergiants tend to produce oxygen-rich, silicate dust, this star's dust appeared rich with carbon. This suggests that powerful convection in the star's final years may have dredged up carbon from deep inside, enriching its surface and altering the type of dust it produced.




"The infrared wavelengths of our observations overlap with an important silicate dust feature that's characteristic of some red supergiant spectra," Kilpatrick said. "This tells us that the wind was very rich in carbon and less rich in oxygen, which also was somewhat surprising for a red supergiant of this mass."

A new era for exploding stars

The new study marks the first time astronomers have used JWST to directly identify a supernova progenitor star, opening the door to many more discoveries. By capturing light across the near- and mid-infrared spectrum, JWST can reveal hidden stars and provide missing pieces for how the most massive stars live and die.

The team now is searching for similar red supergiants that may explode as supernovae in the future. Observations by NASA's upcoming Nancy Grace Roman Space Telescope may help this search. Roman will have the resolution, sensitivity and infrared wavelength coverage to see these stars and potentially witness their variability as they expel out large quantities of dust near the end of their lives.

"With the launch of JWST and upcoming Roman launch, this is an exciting time to study massive stars and supernova progenitors," Kilpatrick said. "The quality of data and new findings we will make will exceed anything observed in the past 30 years."

The study, "The Type II SN 2025pht in NGC 1637: A red supergiant with carbon-rich circumstellar dust as the first JWST detection of a supernova progenitor star," was supported by the National Science Foundation (award number AST-2432037).
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Scientists stunned by wild Martian dust devils racing at hurricane speeds | ScienceDaily
Although Mars has an extremely thin atmosphere, it still experiences powerful winds that play a major role in shaping the planet's climate and in distributing its ever-present dust. These winds stir up dust into swirling columns called dust devils--rotating plumes of air and fine particles that sweep across the Martian surface. While the winds themselves are invisible, the dust devils they lift can be seen clearly in spacecraft images. Because they trace the flow of moving air, scientists use them as natural markers to study wind behavior that would otherwise remain unseen.

A new study led by Dr. Valentin Bickel from the Center for Space and Habitability at the University of Bern reveals that both dust devils and the winds driving them are much faster than scientists previously believed. These stronger winds may be responsible for much of the dust lofted into the Martian atmosphere, which has a major impact on the planet's weather and long-term climate. The research, conducted in collaboration with the University of Bern's Department of Space Research and Planetology, the Open University in the UK, and the German Aerospace Center (DLR), was recently published in Science Advances.


						
Movement of dust devils studied with the help of deep learning

"Using a state-of-the-art deep learning approach, we were able to identify dust devils in over 50,000 satellite images," explains first author Valentin Bickel. The team used images from the Bern-based Mars camera CaSSIS (Color and Stereo Surface Imaging System) and the stereo camera HRSC (High Resolution Stereo Camera). CaSSIS is on board the European Space Agency's (ESA) ExoMars Trace Gas Orbiter, while the HRSC camera is on board the ESA orbiter Mars Express. "Our study is therefore based exclusively on data from European Mars exploration," Bickel continues.

Next, the team studied stereo images of about 300 of these dust devils to determine their movement and speed. Co-author Nicolas Thomas, who led the development of the CaSSIS camera system at the University of Bern and whose work is funded by SERI's Swiss Space Office through ESA's PRODEX program, explains: "Stereo images are images of the same spot on the surface of Mars, but taken a few seconds apart. These images can therefore be used to measure the movement of dust devils."

Bickel emphasizes: "If you put the stereo images together in a sequence, you can observe how dynamically the dust devils move across the surface." (see the images on the website of the University of Bern)

Winds on Mars stronger than previously assumed

The results show that the dust devils and the winds surrounding them on Mars can reach speeds of up to 44 m/s, i.e. around 160 km/h, across the entire planet, which is much faster than previously assumed (previous measurements on the surface had shown that winds mostly remain below 50 km/h and - in rare cases - can reach a maximum of 100 km/h).




The high wind speed in turn influences the dust cycle on the Red Planet: "These strong, straight-line winds are very likely to bring a considerable amount of dust into the Martian atmosphere - much more than previously assumed," says Bickel. He continues: "Our data show where and when the winds on Mars seem to be strong enough to lift dust from the surface. This is the first time that such findings are available on a global scale for a period of around two decades."

Future Mars missions can benefit from the research results

The results obtained are also particularly important for future Mars missions. "A better understanding of the wind conditions on Mars is crucial for the planning and execution of future landed missions," explains Daniela Tirsch from the Institute of Space Research at the German Aerospace Center (DLR) and co-author of the study. "With the help of the new findings on wind dynamics, we can model the Martian atmosphere and the associated surface processes more precisely," Tirsch continues. These models are essential to better assess risks for future missions and adapt technical systems accordingly. The new study thus provides important findings for a number of research areas on Mars, such as research into the formation of dunes and slope streaks, as well as the creation of weather and climate models of Mars.

The researchers plan to further intensify the observations of dust devils and supplement the data obtained with targeted and coordinated observations of dust devils using CaSSIS and HRSC. "In the long term, our research should help to make the planning of Mars missions more efficient," concludes Bickel.
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Scientists suggest the brain may work best with 7 senses, not just 5 | ScienceDaily
Researchers at Skoltech have developed a mathematical model that explores how memory functions. When they analyzed this model, they discovered intriguing results that could help improve robotic systems, artificial intelligence, and our understanding of how the human mind stores information. The findings, published in Scientific Reports, suggest there might be an ideal number of senses--and if that's true, our five senses might not be enough!


						
"Our conclusion is of course highly speculative in application to human senses, although you never know: It could be that humans of the future would evolve a sense of radiation or magnetic field. But in any case, our findings may be of practical importance for robotics and the theory of artificial intelligence," said study co-author Professor Nikolay Brilliantov of Skoltech AI. "It appears that when each concept retained in memory is characterized in terms of seven features--as opposed to, say, five or eight--the number of distinct objects held in memory is maximized."

Following a research tradition that began in the early 20th century, the team focused on modeling the basic units of memory known as "engrams." An engram can be thought of as a sparse collection of neurons in different brain regions that fire together. Each engram represents a concept, described through a set of features. For humans, these features correspond to sensory experiences--for example, the concept of a banana includes its appearance, smell, taste, and other sensory qualities. In this framework, the banana becomes a five-dimensional object within a mental space containing all the other memories stored in the brain.

Engrams evolve over time, becoming sharper or more diffuse depending on how often they are triggered by sensory input from the outside world. This process represents how we learn and forget as we interact with our environment.

"We have mathematically demonstrated that the engrams in the conceptual space tend to evolve toward a steady state, which means that after some transient period, a 'mature' distribution of engrams emerges, which then persists in time," Brilliantov commented. "As we consider the ultimate capacity of a conceptual space of a given number of dimensions, we somewhat surprisingly find that the number of distinct engrams stored in memory in the steady state is the greatest for a concept space of seven dimensions. Hence the seven senses claim."

In other words, let the objects that exist out there in the world be described by a finite number of features corresponding to the dimensions of some conceptual space. Suppose that we want to maximize the capacity of the conceptual space expressed as the number of distinct concepts associated with these objects. The greater the capacity of the conceptual space, the deeper the overall understanding of the world. It turns out that the maximum is attained when the dimension of the conceptual space is seven. From this the researchers conclude that seven is the optimal number of senses.

According to the researchers, this number does not depend on the details of the model -- the properties of the conceptual space and the stimuli providing the sense impressions. The number seven appears to be a robust and persistent feature of memory engrams as such. One caveat is that multiple engrams of differing sizes existing around a common center are deemed to represent similar concepts and are therefore treated as one when calculating memory capacity.

The memory of humans and other living beings is an enigmatic phenomenon tied to the property of consciousness, among other things. Advancing the theoretical models of memory will be instrumental to gaining new insights into the human mind and recreating humanlike memory in AI agents.
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Common medications may secretly rewire your gut for years | ScienceDaily
Medications a person took years ago can still influence the community of microbes living in their gut, according to a large study conducted by the University of Tartu Institute of Genomics.

By examining stool samples and prescription data from more than 2,500 participants in the Estonian Biobank's Microbiome cohort, scientists discovered that most drugs they analyzed were associated with measurable changes in the gut microbiome. Many of these changes persisted long after people stopped taking the medications. The lasting impact was not limited to antibiotics: antidepressants, beta-blockers, proton pump inhibitors, and benzodiazepines also left distinct microbial "fingerprints.


						
"Most microbiome studies only consider current medications, but our results show that past drug use can be just as important as it is a surprisingly strong factor in explaining individual microbiome differences," said Dr. Oliver Aasmets, lead author of the study. The findings underscore the importance of considering a person's medication history when exploring connections between gut microbes and disease.

Interestingly, benzodiazepines -- commonly prescribed for anxiety -- produced microbiome alterations similar to those seen with broad-spectrum antibiotics. The study also revealed that drugs within the same category, such as diazepam and alprazolam, can vary in how much they disturb gut microbial balance.

Follow-up samples from a smaller group of participants showed that starting or discontinuing specific medications led to predictable shifts in gut microbes, supporting a likely cause-and-effect relationship. Although this second phase involved fewer samples, the researchers confirmed persistent effects from proton pump inhibitors, selective serotonin reuptake inhibitors, and several antibiotics, including penicillins in combination and macrolides.

"This is a comprehensive systematic evaluation of long-term medication effects on the microbiome using real-world medical health records," said Professor Elin Org, the study's corresponding author. "We hope this encourages researchers and clinicians to factor in medication history when interpreting microbiome data."
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Scientists reveal green tea's fat-burning secret | ScienceDaily
Green tea is an ancient beverage recognized for its medicinal and antioxidant properties. It has been widely studied for its beneficial effects on metabolic diseases, such as obesity and type 2 diabetes. Recent studies funded by FAPESP have deepened our understanding of the mechanisms of action of this infusion and revealed that green tea treatment reduced weight and significantly improved glucose sensitivity and insulin resistance in obese mice. These results reinforce the potential relevance of the beverage as an adjunct in the treatment of obesity in humans.


						
Rosemari Otton led the studies from the Interdisciplinary Graduate Program in Health Sciences at Cruzeiro do Sul University in Sao Paulo, Brazil. The scientist, who has dedicated more than 15 years to green tea research, explains that her initial motivation came from curiosity about the truth behind the popular belief that the drink aids in weight loss. The results of her most recent study were published in the journal Cell Biochemistry & Function.

To study the effects of green tea on obesity, the research team fed mice a high-calorie diet for four weeks, with both fat and what they call a "cafeteria diet," which mimics the Western diet. "We give them chocolate, filled cookies, dulce de leche, condensed milk... In other words, the same type of food that many people consume on a daily basis," says Otton.

After this initial phase, the animals underwent the green tea experiment for another 12 weeks. During this period, they continued on the high-calorie diet, but some of them began receiving standardized green tea extract at a dose of 500 mg per kilogram of body weight, administered intragastrically (via gavage).

"It's a method that ensures they all receive the exact dose we want to study. If we put it in water, for example, we'd have no way of knowing how much the animal actually ingested," says the researcher. For humans, this amount would be equivalent to consuming about 3 grams of green tea per day, or three cups.

However, according to the researcher, not all commercial green tea meets the necessary quality standards. "Ready-made tea bags do not always guarantee the quantity or quality of the compounds. The ideal for consumption would be to use standardized green tea extract, like those found in compounding pharmacies. This is a concentrated way of using the plant, with a guarantee of the presence of flavonoids, which are the health-beneficial compounds present in the green tea plant," Otton points out.

One methodological difference in the study was the controlled room temperature. The animals were kept in a thermoneutral environment (28 degC) throughout the experiment. Animal facilities generally maintain an average temperature of 22 degC, which represents chronic cold for mice.




"Excessive cold activates compensatory regulatory mechanisms in the animals' bodies, causing them to expend more energy to stay warm. This can mask the real effects of any substance," explains the researcher. "If the animals are in a colder environment, the effect of the tea is enhanced by the activation of energy expenditure due to the cold. But by maintaining thermoneutrality, we were able to see the effects of green tea in a 'clean' way, without environmental interference," she explains.

A previous study published in August 2022 in the European Journal of Nutrition found that obese mice treated with green tea experienced a reduction of up to 30% in body weight. "If a person loses 5% to 10% of their body weight, that's already a lot. So this result in animals is very significant," says the professor.

Muscular effect

Another highlight of the most recent study was the preservation of muscle morphology. Obesity typically causes a reduction in muscle fiber diameter, but green tea prevented this muscle atrophy. "One way to assess muscle function is to look at fiber diameter. If it increases, we have more active muscle components. Green tea managed to maintain this diameter, showing that it protects muscle against the harmful effects of obesity," Otton explains.

In addition to morphological data, the researchers evaluated the expression of genes related to glucose metabolism. Treatment with green tea increased the expression of Insr, Irs1, Glut4, Hk1, and Pi3k - genes that are important for glucose uptake and use in muscles. The activity of lactate dehydrogenase (LDH), an enzyme that is essential for glucose metabolism, was also restored.

According to Otton, there is evidence indicating that green tea does not affect the weight of lean animals, suggesting that it acts selectively against excess body fat. "It makes obese animals lose weight but keeps lean animals at a balanced weight. This shows that the tea seems to need an environment with excess nutrients to act, which supports the hypothesis that it acts directly on fat cells."

Another aspect investigated by the team was the action of the compounds in isolation. "Green tea is a complex matrix with dozens of bioactive compounds. We've tried to separate these compounds and study their effects individually, but the whole extract is always more effective. There's a synergy between the compounds that we can't reproduce when they're isolated," she says.




According to the scientist, one hypothesis explaining the mechanism by which green tea affects obesity involves adiponectin, a protein produced by adipocytes that has anti-inflammatory and metabolic regulation functions. "We conducted a study with adiponectin-knockout mice, meaning they don't produce it. And in these animals, green tea had no effect. This suggests that adiponectin is a key player in the mechanism of action of the tea," she comments.

Real-life effects

Despite the encouraging results of the mouse study, Otton points out that it is not yet possible to determine a safe and effective dose of green tea for humans. This is mainly due to the variability of the extracts and the fact that each person behaves differently. "The ideal is chronic consumption, as we see in Asian countries. In Japan, for example, people consume green tea every day, throughout their lives, and obesity rates are low. But this is different from drinking tea for five months and expecting a miraculous weight loss effect," she ponders.

The researcher argues that natural and accessible treatments should gain ground in the fight against obesity, especially as alternatives to expensive medications that often have side effects. "The idea is to have safe, natural, effective, and high-quality compounds. The Camellia sinensis plant offers this. We're still studying all the compounds involved, but there's no doubt that green tea, as a plant matrix rich in flavonoids, has important therapeutic potential."

The researcher emphasizes that science always seeks to develop practical solutions. "What we see in animals doesn't always reproduce in humans. But if we want to make this translation to real life, we need to think about all the details, such as ambient temperature. It's these precautions that increase the validity of our data. We're far from having all the answers, but we're getting closer and closer."
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Scientists just found a molecule that could stop Parkinson's in its tracks | ScienceDaily
Scientists from the University of Bath, working together with researchers at the Universities of Oxford and Bristol, have created a molecule that stops a key protein linked to Parkinson's disease and certain dementias from clumping together. The research team has shown that this molecule works in an animal model of Parkinson's and believes it could one day form the basis of a treatment that slows the disease's progression.


						
Alpha-synuclein is a protein found mainly inside brain cells (neurons), where it helps control the release of neurotransmitters such as dopamine, the chemical that allows neurons to communicate with each other.

In Parkinson's disease, alpha-synuclein begins to stick together, forming toxic clusters that kill nerve cells. This cell loss leads to the hallmark symptoms of Parkinson's, including tremors, muscle stiffness, and difficulty with movement. Although existing therapies can ease these symptoms, none currently stop or reverse the underlying damage.

In its normal or "native state," alpha-synuclein is a flexible strand, but when it becomes active it folds into a helix. This shape is crucial for its role in carrying and delivering dopamine within the brain.

The researchers designed a short peptide that locks alpha-synuclein into its healthy helical shape, preventing it from transforming into the harmful clusters that cause cell death.

Lab experiments revealed that the peptide remains stable, can enter brain-like cells, and reduces the buildup of toxic protein deposits while improving movement in a worm model of Parkinson's disease.

Published in the journal JACS Au, the study highlights how rational peptide design can turn large, unstable proteins into smaller, more drug-like molecules.




The findings mark a significant step towards developing new peptide-based treatments for currently untreatable neurodegenerative conditions. Professor Jody Mason, from the Department of Life Sciences at the University of Bath, said: "Our work shows that it is possible to rationally design small peptides that not only prevent harmful protein aggregation but also function inside living systems.

"This opens an exciting path towards new therapies for Parkinson's and related diseases, where treatment options remain extremely limited."

Dr. Julia Dudley, Head of Research at Alzheimer's Research UK, which funded the research, said:

"Dementia isn't an inevitable part of ageing; it's caused by diseases like Alzheimer's. To make progress towards a cure for all forms of dementia, we need research focused on developing a broad range of treatments that can slow, stop and ultimately reverse these diseases.

"Although this is early research in an animal model, it's exciting to see that this new molecule can prevent the build-up of misfolded alpha-synuclein.

"By stabilizing alpha-synuclein in its healthy form, this could open the door to a new class of treatments that could slow progression in diseases like Parkinson's and dementia with Lewy bodies. We look forward to seeing this research taken to the next stage, potentially exploring how it would work in people.

"We're delighted to see such promising advances from Alzheimer's Research UK funded work opening up new avenues for treatments of the future, and the potential to change the lives of those affected by neurodegenerative diseases."

Further research is needed, but the team hopes that continued progress will enable these and similar molecules to advance towards clinical testing in the coming years.
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New pill could finally control stubborn high blood pressure | ScienceDaily
    	Results from the FigHTN Phase 2 clinical trial showed baxdrostat, a new medication that inhibits the production of the hormone aldosterone, lowered systolic blood pressure by about 5% when added to the existing medications taken by people with chronic kidney disease and who also have uncontrolled high blood pressure.
    	The analysis also found that baxdrostat lowered the loss of albumin in the urine, which is a marker of kidney and cardiovascular risk, by 55% compared to placebo, suggesting that this medication may help delay the progression of kidney disease .
    	These findings suggest the potential for baxdrostat to improve longer-term health outcomes like kidney and cardiovascular conditions and reduce the need for higher-cost care for people with uncontrolled high blood pressure and chronic kidney disease.

Adding the novel medication baxdrostat to standard care may help manage high blood pressure and delay the progression of kidney disease in people with chronic kidney disease and uncontrolled high blood pressure , according to preliminary research presented at the American Heart Association's Hypertension Scientific Sessions 2025. This study was simultaneously published in the Journal of the American Society of Nephrology.

Chronic kidney disease and high blood pressure are closely linked and, when not managed appropriately, can lead to serious outcomes such as heart attack, stroke, heart failure and progression to kidney failure. Aldosterone, a hormone produced by the adrenal glands, can play a role in both high blood pressure and chronic kidney disease. Aldosterone causes sodium to be retained, which increases water retention and blood pressure. Over time, an excess of the hormone can lead to stiffening and thickening of blood vessels, which can contribute to heart damage and cause scarring in the kidneys, thereby playing a role in both high blood pressure and chronic kidney disease.

"These findings are encouraging for people living with chronic kidney disease and high blood pressure, two conditions that often go hand-in-hand and create a dangerous cycle," said lead study author Jamie P. Dwyer, M.D., a professor of medicine in the division of nephrology and hypertension at University of Utah Health in Salt Lake City. "High blood pressure can worsen kidney function and declining kidney function can further elevate blood pressure, and these outcomes can be life-altering for patients."

The study was designed to find whether adding baxdrostat to standard care is safe and could help lower blood pressure in people who have both chronic kidney disease (serious enough that they are likely to develop kidney failure or require a transplant during their lifetime) and uncontrolled high blood pressure. Their blood pressure has remained high despite already taking either an angiotensin-converting enzyme (ACE) inhibitor or an angiotensin receptor blocker (ARB), two medications that work on a group of hormones that act together to regulate blood pressure.

At the beginning of the study, participants had an average systolic (top number) blood pressure of 151 mm Hg despite treatment and evidence of kidney disease on laboratory testing. When the protein albumin was measured in the urine, the average level for participants was 714 mg/gm of creatinine; levels of 30 or higher may be a sign of chronic kidney disease. When a blood sample was used to measure the estimated glomerular filtration rate (eGFR, a key indicator of kidney function), the average level was 44mL/min/1.73. Levels that are persistently less than 60 suggest chronic kidney disease.

Of 195 initial study participants, 192 were randomized to begin treatment with low-dose (0.5 mg-1 mg) or high-dose baxdrostat (2 mg-4 mg) or a placebo in addition to standard care. Three people finished the study early due to adverse events, their own decision to leave the study or for other reasons.




After 26 weeks:
    	The average systolic blood pressure had fallen 8.1 mm Hg more in participants receiving either dose of baxdrostat than in those receiving the placebo, a reduction of about 5%.
    	High potassium levels in the blood, a known side effect of medications that block the renin-angiotensin-aldosterone system, occurred in 41% of participants on baxdrostat and 5% of those on placebo. Most cases were mild to moderate.
    	There were no deaths or unanticipated adverse events during the trial, however, 9% of participants taking baxdrostat and 3% of those in the placebo group experienced a serious adverse event.

In an exploratory analysis, the researchers looked at the amount of albumin lost in the urine, a type of protein that when found in the urine in high amounts is a predictor of cardiovascular and kidney disease. They found the urine albumin level was 55% lower in those taking baxdrostat than in those taking a placebo, comparable to the reduction seen with medications that delay the progression of kidney disease.

"The reduction in urine albumin gives us hope that baxdrostat may also help delay kidney damage. This potential is now being tested in two large Phase 3 trials to determine if baxdrostat delays the progression of kidney disease," said Dwyer.

"These new findings are reassuring that this new class of antihypertensive medications are likely to have both kidney- and cardio-protective benefits and to be safe and effective for broad patient populations," said Jordana B. Cohen, M.D., M.S.C.E., immediate past chair of the American Heart Association's Hypertension and Kidney Cardiovascular Science Committee. "Patients with chronic kidney disease were historically often excluded from drug studies. It is particularly reassuring to know that patients with chronic kidney disease, who have very high rates of hypertension and elevated renin-angiotensin aldosterone activity, were represented in their own study, tolerated the medication well, and had both blood pressure and albuminuric benefits. This medication class could be a game changer in the management of hypertension in this patient group." Cohen, who was not involved in this study, is deputy director and associate professor of medicine and epidemiology in the Perelman School of Medicine at the University of Pennsylvania.

Study details, background and design:
    	The study included 195 people with an average age of 66 years. Of the participants, 32% were women, 40% were non-Hispanic white and 80% had Type 2 diabetes. The study was conducted at 71 sites in the United States. Three participants were not randomized or included in the final analysis.
    	All participants had uncontrolled high blood pressure (systolic blood pressure of 140 mm Hg or higher, or 130 mm Hg or higher for people with Type 2 diabetes ) despite taking the maximum tolerated dose of either an angiotensin-converting enzyme inhibitor or an angiotensin receptor blocker among their medications, with average systolic blood pressure of 151.2 mm Hg at the start of the study.
    	All participants also had chronic kidney disease but were not in kidney failure (eGFR of 25-75 mL/min/1.73, average eGFR of 44 mL/min/1.73 at the start of the study; and urine albumin-creatinine ratio of 100 mg/g or higher, average of 713.8 at the start of the study).
    	The 192 participants were randomized to one of the three treatment groups: low-dose baxdrostat (0.5 mg/day, increasing to 1 mg/day after two weeks); high-dose baxdrostat (2 mg/day, increasing to 4 mg/day after two weeks); or a placebo.
    	After 26 weeks, blood pressure and kidney function tests were repeated, and the primary analysis compared changes in systolic blood pressure among the three groups. Adverse events were also reported for each of the three treatment groups.
    	Baxdrostat is in a class of medications that inhibit the production of aldosterone and are being tested for their ability to treat conditions such as high blood pressure, chronic kidney disease and heart failure. Baxdrostat is not approved for any use by the U.S. Food and Drug Administration.

Co-authors and their disclosures and funding sources are listed in the abstract. The study was funded by AstraZeneca, developer of baxdrostat.

Note: The study featured in this news release is a research abstract. Abstracts presented at the American Heart Association's scientific meetings are not peer-reviewed, and the findings are considered preliminary until published as a full manuscript in a peer-reviewed scientific journal.
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Glowing shark and hidden crab found deep off Australia | ScienceDaily
Researchers have described a new species of deep-sea lanternshark and crab, both with the help of specimens collected from a CSIRO-led 2022 voyage of CSIRO research vessel (RV) Investigator. Called the West Australian Lanternshark and a porcelain crab, the new species were described by separate research teams in papers published during September 2025.


						
Meet the West Australian Lanternshark Etmopterus westraliensis

Dr Will White, an ichthyologist from the CSIRO Australian National Fish Collection, was involved in describing the new shark species.

"Lanternsharks are an amazing group of sharks, and this new species was found at depths to 610 meters during biodiversity surveys for Parks Australia in the Gascoyne Marine Park area off Western Australia," Dr White said.

The West Australian Lanternshark is relatively small, with the largest specimen measuring just 407 millimeters long. Its large eyes are adapted for the dark depths of the ocean, and its slim body is equipped with two small dorsal (topside) fins, each featuring a sharp spine. Among the shark's most extraordinary features is its ability to glow.

"Lanternsharks are bioluminescent, with light produced by photophores located on their belly and flanks, which is where their common name comes from," Dr White said.

The species name E. westraliensis honors Western Australia, the region where it was discovered. It is the third shark species identified from specimens collected during the same 2022 voyage, following the Painted Hornshark and Ridged-egg Catshark, both revealed in 2023.




Meet the new porcelain crab Porcellanella brevidentata

Dr. Andrew Hosie, Curator of Aquatic Zoology at the Western Australian Museum, participated in describing this newly identified crab species.

"The new species of porcelain crab lives a symbiotic life with sea pens, which are a group of soft corals related to sea fans, where they will hide among the 'leaves' of the host," Dr Hosie said.

The crab is small, being around 15 millimeters in length, and is opalescent white-yellow in color. This makes it well-adapted to hide within the white leaves of its sea pen host. The new crab was found during surveys along the Ningaloo coast at depths to 122 meters.

"Porcelain crabs are known as filter feeders, feeding on plankton by using modified mouthparts with long hairs to sweep the water for small pieces of food such as plankton, rather than the typical crab method of grabbing and pinching food with their claws," Dr Hosie said.

Additional specimens used to identify and describe the new species of porcelain crab were collected during another CSIRO-led RV Investigator voyage in 2017.




A bounty of new life

Nearly 20 new species have now been described with the help of specimens collected on the 2022 voyage, including the Carnarvon Flapjack Octopus announced earlier in 2025. Incredibly, researchers estimate that there are potentially up to 600 new species still waiting to be described from the voyage.

The deep-sea is still largely unexplored and biodiversity surveys of these habitats are vital to increase our understanding of the incredible marine life that dwells in the depths of our oceans.

Researchers expect to discover more species new to science during an upcoming CSIRO-led voyage on RV Investigator to survey the deep-sea biodiversity of the Coral Sea Marine Park for Parks Australia. The voyage brings together many of the same researchers from the 2022 voyage, along with new collaborators and partners, to again turn wonder into discovery.

RV Investigator is part of the Marine National Facility, national collaborative research infrastructure funded by the Australian Government and operated by CSIRO, Australia's national science agency, on behalf of the nation.

Key points
    	Two species new to science have been discovered in the deep-sea  off Western Australia: the West Australian Lanternshark and a porcelain  crab.
    	Specimens to help describe the new species were collected during a CSIRO-led voyage on research vessel (RV) Investigator in 2022.
    	Scientists involved in finding these two new species are about  to depart on another biodiversity discovery voyage to the Coral Sea.
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Scientists just proved the moai could walk, solving a 500-year mystery | ScienceDaily
For years, researchers have puzzled over how the ancient people of Rapa Nui did the seemingly impossible and moved their iconic moai statues. Using a combination of physics, 3D modeling and on-the-ground experiments, a team including faculty at Binghamton University, State University of New York, has confirmed that the statues actually walked - with a little rope and remarkably few people.


						
Studying nearly 1,000 moai statues, Binghamton University Professor of Anthropology Carl Lipo and the University of Arizona's Terry Hunt found that the people of Rapa Nui likely used rope and "walked" the giant statues in a zig-zag motion along carefully designed roads.

Lipo and his colleagues had previously demonstrated via experimental evidence that the large statues "walked" from their quarry to ceremonial platforms using an upright, rocking motion, challenging a theory that the statues were moved lying prone on wooden devices.

"Once you get it moving, it isn't hard at all - people are pulling with one arm. It conserves energy, and it moves really quickly," said Lipo. "The hard part is getting it rocking in the first place. The question is, if it's really large, what would it take? Are the things that we saw experimentally consistent with what we would expect from a physics perspective?"

To explore how a larger statue might move, Lipo's team created high-resolution 3D models of the moai and identified distinctive design features - wide D-shaped bases and a forward lean - that would make them more likely to be moved in a rocking, zig-zagging motion.

Putting their theory to the test, the team built a 4.35-ton replica moai with the distinct 'forward-lean' design. With just 18 people, the team was able to transport the moai 100 meters in just 40 minutes, a marked improvement over previous vertical transport attempts.

"The physics makes sense," said Lipo. "What we saw experimentally actually works. And as it gets bigger, it still works. All the attributes that we see about moving gigantic ones only get more and more consistent the bigger and bigger they get, because it becomes the only way you could move it."

Adding to the support for this theory are the roads of Rapa Nui. Measuring 4.5 meters wide with a concave cross-section, the roads were ideal for stabilizing the statues as they moved forward.




"Every time they're moving a statue, it looks like they're making a road. The road is part of moving the statue," said Lipo. "We actually see them overlapping each other, and many parallel versions of them. What they are probably doing is clearing a path, moving it, clearing another, clearing it further, and moving it right in certain sequences. So they're spending a lot of time on the road part."

Lipo said that nothing else currently explains how the moai were moved. The challenge to anyone else is to prove them wrong.

"Find some evidence that shows it couldn't be walking. Because nothing we've seen anywhere disproves that," said Lipo. "In fact, everything we ever see and ever thought of keeps strengthening the argument."

Lipo said Rapa Nui is notorious for wild theories backed by zero evidence. This research is an example of putting a theory to the test.

"People have spun all kinds of tales about stuff that's plausible or possible in some way, but they never go about evaluating the evidence to show that, in fact, you can learn about the past and explain the record that you see in ways that are fully scientific," said Lipo. "One of the steps is simply saying, "Look, we can build an answer here."

Lipo said that the research also honors the people of Rapa Nui, who achieved a monumental engineering feat with limited resources.

"It shows that the Rapa Nui people were incredibly smart. They figured this out," said Lipo. "They're doing it the way that's consistent with the resources they have. So it really gives honor to those people, saying, look at what they were able to achieve, and we have a lot to learn from them in these principles."

The paper, "The Walking Moai Hypothesis: Archaeological Evidence, Experimental Validation, and Response to Critics," was published in the Journal of Archaeological Science.
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Scientists shocked as birds soaked in "forever chemicals" still thrive | ScienceDaily

Per- and polyfluoroalkyl substances, commonly known as "forever chemicals," are synthetic materials that have become a global environmental concern. These compounds enter ecosystems through industrial discharges, firefighting training sites, and wastewater treatment facilities. Such facilities can release residues from everyday consumer products that use these chemicals, including nonstick cookware, food packaging, stain-resistant fabrics, and water-repellent coatings.

Because of their strong chemical bonds, these substances do not easily degrade in the environment. They have been detected in soil, water, plants, animals, and even humans on every continent. Although previous studies have linked forever chemicals to serious human health issues, such as certain cancers and reproductive disorders, their broader ecological impacts remain uncertain. Most existing research comes from laboratory experiments on captive animals, while much less is known about how wild species are affected. Field studies that could answer these questions are uncommon because they require extensive time and funding.

In this investigation, scientists measured concentrations of these chemicals in the tissues and diet of tree swallows, a migratory bird found throughout North America. They also examined whether exposure influenced breeding success.

The research included fieldwork at multiple military installations and other locations with differing contamination histories. Sampling sites included Willow Grove, Pennsylvania; Lakehurst, New Jersey; Camp Springs, Maryland; Chesapeake Beach, Maryland; Laurel, Maryland; Ashumet Pond, Massachusetts; Lake Elmo, Minnesota; Grey Cloud Island, Minnesota; Gibson City, Illinois; and Scanlon, Minnesota.

The researchers found much higher concentrations of forever chemicals at sites treated with firefighting foams, as well as those closer to urban areas. Researchers noted the high concentration of forever chemical perfluorohexane sulfonate at a site whose sources include residual from the manufacturing plant near Cottage Grove, Minnesota, and associated waste disposal sites, but also from other numerous other household and industrial sources originating in the Minneapolis/St. Paul metropolitan area.

The investigators found that despite differences in exposure levels to these chemicals, there was no statistically significant association between chemical exposure and reproductive outcomes such as whether birds hatched or grew to the point where they could take flight. The health of the bird chicks appeared unaffected by levels of chemical exposure.
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Scientists discover orchids sprouting from decaying wood | ScienceDaily
Deadwood-decomposing fungi feed germinating orchids, providing the carbon their tiny seeds don't have. The Kobe University finding not only closes a gap in our understanding of wild orchid ecology but also uncovers an important carbon flux in the ecosystem.


						
Orchid seeds are as small as dust and do not provide any nutrients for the young plant to grow. The adult plants are known to rely on a certain type of fungi that develop structures within the plant's roots, but whether these same fungi also help with germination has not been established. "Studying orchid germination in nature is notoriously difficult. In particular, the painstaking methods required for recovering their seedlings from soil explain why most earlier studies focused only on adult roots, where fungi are easier to sample," explains Kobe University plant evolutionary ecologist Kenji Suetsugu.

During fieldwork, Suetsugu's team noticed a strange pattern. He says: "We repeatedly found seedlings and adults with juvenile root structures near decaying logs, not scattered randomly in the forest. That recurring pattern inspired us to test whether deadwood fungi fuel orchid beginnings." These juvenile root structures are coral-shaped rhizomes and have been interpreted as a seedling's organ retained into adulthood -- and they are often associated with wood-decaying fungi rather than with those found in adult orchids without these structures. Being experts in orchid ecology and evolution, Suetsugu's team took on the challenge to find out who feeds the young orchids.

In the journal Functional Ecology, the Kobe University team report that amongst seeds of four model orchid species they buried in various forest locations, they observed germination only near decaying logs, and that the seedlings virtually exclusively associated with wood-decaying fungi. "We were struck by how exclusive and consistent these fungal partnerships were. There is an almost perfect match in the fungi that seedlings of a given orchid species associate with and the fungi on adult plants with coral-shaped rhizomes of the same species. We think that the plants without coral-shaped rhizomes shift to other fungi as their nutritional needs change during growth and the carbon source offered by rotting logs dries out," says Suetsugu.

Among the relatives of the orchids the Kobe University team studied, there are many species that have independently evolved full mycoheterotrophy, that is, they have abandoned photosynthesis and instead feed on fungi throughout their lives. "The propensity of these orchids to maintain their association with wood-decaying fungi into adult life probably facilitated their evolution of full mycoheterotrophy," Suetsugu says.

In the paper, the team writes, "As woody debris represents a major carbon source in forests, associations with wood-decaying fungi may enhance carbon acquisition, especially in warm, humid habitats." Suetsugu adds: "For conservation, our results mean that protecting orchids in the wild is inseparable from protecting deadwood and its fungi. For ecological sciences, they reveal a hidden carbon route from deadwood to green plants, explaining how seedlings can establish themselves on dark forest floors. And they show that deadwood is not dead -- it is a cradle of new life."

This research was funded by the Japan Science and Technology Agency (grants JPMJPR21D6, JPMJFR2339), the Japan Society for the Promotion of Science (grant JP25H00944) and the Research Institute for Humanity and Nature.
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Record Amazon fires release more carbon than an entire country | ScienceDaily
A new study by researchers at the European Commission's Joint Research Centre reveals that the Amazon rainforest has just undergone its most devastating forest fire season in over two decades, which triggered record-breaking carbon emissions and exposed the region's growing ecological fragility despite a slowing trend in deforestation. The 2024 fires released an estimated 791 million tons of carbon dioxide into the atmosphere, which roughly equates to the annual emissions of Germany. This marks a sevenfold increase from the average of the previous two years.


						
According to the study published today (October 8) in Biogeosciences, 3.3 million hectares of Amazon forest were impacted by fires last year alone. This extraordinary surge in fire activity is likely driven by a combination of extreme drought stress exacerbated by climate change, forest fragmentation, and land-use mismanagement (e.g., escape fires or criminal fires by land grabbers), leading to significant forest degradation. For the first time in the analysis covering 2022-2024, fire-induced degradation has overtaken deforestation as the primary driver of carbon emissions in the Amazon.

This research draws on a sophisticated satellite-based methodology that overcomes many of the limitations of previous global fire datasets. By combining data from the Tropical Moist Forest monitoring system with the Global Wildfire Information System and filtering out false signals caused by agricultural fires or cloud cover, scientists were able to detect and verify fire-driven forest degradation with a novel level of precision.

The geographical spread of the fires was equally alarming. In Brazil, 2024 marked the highest level of emissions from forest degradation on record. In Bolivia, fires affected over 9% of the country's remaining intact forest cover, which is a dramatic blow to a region that has historically served as a vital biodiversity reservoir and carbon sink.

To ensure scientific rigor and transparency, the researchers used a Monte Carlo simulation framework to estimate carbon emissions and their uncertainties. across variables such as above-ground biomass density, combustion completeness, and the percentage of forest cover affected by fire. The resulting confidence intervals adhere to Intergovernmental Panel on Climate Change (IPCC) best practices and offer a robust benchmark for tracking the carbon consequences of forest fires in tropical regions.

While past reports have highlighted the dangers of deforestation, this study spotlights a more insidious threat: fire-driven degradation that erodes forest integrity without necessarily clearing it. Degraded forests may look intact from above, but they lose a significant portion of their biomass and ecological function. Unlike clear-cut areas, these degraded forests often fall through the cracks of national accounting systems and international policy frameworks.

The study calls for immediate and coordinated action to reduce fire use, strengthen forest protection policies, and support local and Indigenous stewardship efforts. It also highlights the need for enhanced international climate finance mechanisms that recognize and address forest degradation, not just deforestation.
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Hubble captures a galaxy that glows in blue and gold | ScienceDaily
Stars of all ages are on display in this new NASA/ESA Hubble Space Telescope Picture of the Week. This sparkling spiral galaxy is called NGC 6000 and it is located 102 million light-years away in the constellation Scorpius.


						
This galaxy has a glowing yellow center and glittering blue outskirts. The colors reflect differences in the average ages, masses and temperatures of the galaxy's stars. In the heart of the galaxy, the stars tend to be older and smaller. Less massive stars are cooler than more massive stars, and somewhat counterintuitively, cooler stars are redder, while hotter stars are bluer. Farther out along NGC 6000's spiral arms, brilliant star clusters host young, massive stars that appear distinctly blue.

Hubble collected the data for this image while surveying the sites of recent supernova explosions in nearby galaxies. NGC 6000 has hosted two recent supernovae: SN 2007ch in 2007 and SN 2010as in 2010. Using Hubble's sensitive detectors, researchers are able to discern the faint glow of supernovae years after the initial explosion. These observations help to constrain the masses of supernova progenitor stars and can indicate if they had any stellar companions.

By zooming in to the right side of the galaxy's disc in this image, you may see something else yellow and blue: a set of four thin lines. These are an asteroid in our Solar System, which was drifting across Hubble's field of view as it gazed at NGC 6000. The four streaks are due to different exposures that were recorded one after another with slight pauses in between. These were combined to create this final image. The colors appear this way because each exposure used a filter to collect only very specific wavelengths of light, in this case around red and blue. Having these separate exposures is important to study and compare stars by their colors -- but it also makes asteroid interlopers very obvious!
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Physicists just built a quantum lie detector. It works | ScienceDaily
Can you prove whether a large quantum system truly behaves according to the weird and wonderful rules of quantum mechanics -- or if it just looks like it does? In a groundbreaking study, physicists from Leiden, Beijing en Hangzhou found the answer to this question.


						
You could call it a 'quantum lie detector': Bell's test designed by famous physicist John Bell. This test shows whether a machine, like a quantum computer, is truly using quantum effects or just mimics them.

As quantum technologies become more mature, ever more stringent tests of quantumness become necessary. In this new study, the researchers took things to the next level, testing Bell correlations in systems with up to 73 qubits -- the basic building blocks of a quantum computer.

The study involved a global team: theoretical physicists Jordi Tura, Patrick Emonts, PhD candidate Mengyao Hu from Leiden University, together with colleagues from Tsinghua University (Beijing) and experimental physicists from Zhejiang University (Hangzhou).
The world of quantum physics

Quantum mechanics is the science that explains how the tiniest particles in the universe -- like atoms and electrons -- behave. It's a world full of strange and counterintuitive ideas.

One of those is quantum nonlocality, where particles appear to instantly affect each other, even when far apart. Although it sounds strange, it's a real effect, and it won the Nobel Prize in Physics in 2022. This research is focused on proving the occurrence of nonlocal correlation, also known as Bell correlations.




Clever experimenting

It was an extremely ambitious plan, but the team's well-optimized strategy made all the difference. Instead of trying to directly measure the complex Bell correlations, they focused on something quantum devices are already good at: minimizing energy.

And it paid off. The team created a special quantum state using 73 qubits in a superconducting quantum processor and measured energies far below what would be possible in a classical system. The difference was striking -- 48 standard deviations -- making it almost impossible that the result was due to chance.

But the team didn't stop there. They went on to certify a rare and more demanding type of nonlocality - known as genuine multipartite Bell correlations. In this kind of quantum correlation, all qubits in the system must be involved, making it much harder to generate -- and even harder to verify. Remarkably, the researchers succeeded in preparing a whole series of low-energy states that passed this test up to 24 qubits, confirming these special correlations efficiently.

This result shows that quantum computers are not just getting bigger -- they are also becoming better at displaying and proving truly quantum behaviour.

Why this matters

This study proves that it's possible to certify deep quantum behaviour in large, complex systems -- something never done at this scale before. It's a big step toward making sure quantum computers are truly quantum.

These insights are more than just theoretical. Understanding and controlling Bell correlations could improve quantum communication, make cryptography more secure, and help develop new quantum algorithms.
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Bacteria hidden inside tumors could help beat cancer | ScienceDaily
An international team of scientists led by researchers at the MRC Laboratory of Medical Sciences (LMS), Imperial College London and the University of Cologne have discovered that microbes associated with tumors produce a molecule, which can control cancer progression and boost the effectiveness of chemotherapy.


						
Most people are familiar with the microbes on our skin or in our gut, but recent discoveries have revealed that tumors also host unique communities of bacteria. Scientists are now investigating how these tumor-associated bacteria can affect tumor growth and the response to chemotherapy.

New research, published online in Cell Systems on September 10, 2025, provides a significant breakthrough in this field, identifying a powerful anti-cancer metabolite produced by bacteria associated with colorectal cancer. This finding opens the door to new strategies for treating cancer, including the development of novel drugs that could make existing therapies more potent.

The researchers used a sophisticated large-scale screening approach to test over 1,100 conditions in a type of microscopic worm called C. elegans. Through this, they found that the bacteria E. coli produced a molecule called 2-methylisocitrate (2-MiCit) that could improve the effectiveness of the chemotherapy drug 5-fluorouracil (5-FU).

Using computer modelling, the team demonstrated that the tumor-associated microbiome (bacteria found within and around tumors) from patients was also able to produce 2-MiCit. To confirm the effectiveness of 2-MiCit, the team used two further systems; human cancer cells and a fly model of colorectal cancer. In both cases, they found that 2-MiCit showed potent anti-cancer properties, and for the flies could extend survival.

Professor Filipe Cabreiro, head of the Host-Microbe Co-Metabolism group at the LMS, and group leader at the CECAD Research Cluster in Cologne, explains the significance of the discovery: "We've known that bacteria are associated with tumors, and now we're starting to understand the chemical conversation they're having with cancer cells. We found that one of these bacterial chemicals can act as a powerful partner for chemotherapy, disrupting the metabolism of cancer cells and making them more vulnerable to the drug."

The study revealed that 2-MiCit works by inhibiting a key enzyme in the mitochondria (structures inside cells that generate energy for cellular functions) of cancer cells. This leads to DNA damage and activates pathways known to reduce the progression of cancer. This multi-pronged attack weakens the cancer cells and works in synergy with 5-FU. The combination was significantly more effective at killing cancer cells than either compound alone.




Dr Daniel Martinez-Martinez, postdoctoral researcher at the LMS and first author of the paper, says: "Microbes are an essential part of us. That a single molecule can exert such a profound impact on cancer progression is truly remarkable, and another piece of evidence on how complex biology can be when considering it from a holistic point of view. It is really exciting because we are only scratching the surface of what is really happening."

In collaboration with medicinal chemists, the researchers also modified the 2-MiCit compound to enhance its effectiveness. This synthetic version proved even more powerful at killing cancer cells, demonstrating the potential to develop new drugs based on natural microbial products. Filipe adds: "Using the natural microbial product as a starting point, we were able to design a more potent molecule, effectively improving on mother nature."

These exciting discoveries highlight how the cancer-associated microbiome can impact tumor progression, and how metabolites produced by these bacteria could be harnessed to improve cancer treatments. These findings are also important in the context of personalized medicine, emphasizing the importance of considering not only the patient, but also their microbes.

This study was primarily funded by the Leverhulme Trust, the Wellcome Trust/Royal Society, the DFG German Research Foundation, and the Medical Research Council.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/10/251007081835.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Scientists unlock the quantum magic hidden in diamonds | ScienceDaily
Researchers at the Hebrew University of Jerusalem and the Humboldt University in Berlin have developed a way to capture nearly all the light emitted from tiny diamond defects known as color centers. By placing nanodiamonds into specially designed hybrid nanoantennas with extreme precision, the team achieved record photon collection at room temperature --  a necessary step for quantum technologies such as quantum sensors, and quantum-secured communications. The article was selected as a Featured Article in APL Quantum.


						
Diamonds have long been prized for their sparkle, but researchers at the Hebrew University of Jerusalem in collaboration with colleagues from the Humboldt University in Berlin are showing they achieve an almost optimal "sparkling," a key requirement for using diamonds also for quantum technology. The team has approached an almost perfect collection of the faintest light signals, single photons, from tiny diamond defects, known as nitrogen-vacancy (NV) centers, which are vital for developing next-generation quantum computers, sensors, and communication networks.

NV centers are microscopic imperfections in the diamond structure that can act like quantum "light switches." They emit single particles of light (photons) that carry quantum information. The problem, until now, has been that much of this light is lost in all directions, making it hard to capture and use.

The Hebrew University team, together with their research partners from Berlin, solved this challenge by embedding nanodiamonds containing NV centers into specially designed hybrid nanoantennas. These antennas, built from layers of metal and dielectric materials in a precise bullseye pattern, guide the light in a well-defined direction instead of letting it scatter. Using ultra-precise positioning, the researchers placed the nanodiamonds exactly at the antenna center -- within a few billionths of a meter.

Featured in APL Quantum, the results are significant: the new system can collect up to 80% of the emitted photons at room temperature. This is a dramatic improvement compared to previous attempts, where only a small fraction of the light was usable.

Prof. Rapaport explained, "Our approach brings us much closer to practical quantum devices. By making photon collection more efficient, we're opening the door to technologies such as secure quantum communication and ultra-sensitive sensors."

Dr. Lubotzky added, "What excites us is that this works in a simple, chip-based design and at room temperature. That means it can be integrated into real-world systems much more easily than before."

The research demonstrates not just clever engineering, but also the potential of diamonds beyond jewelry. With quantum technologies racing toward real-world applications, this advance could help pave the way for faster, more reliable quantum networks.
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The Red Sea that vanished and the catastrophic flood that brought it back | ScienceDaily
Scientists at King Abdullah University of Science and Technology (KAUST) have provided conclusive evidence that the Red Sea completely dried out about 6.2 million years ago, before being suddenly refilled by a catastrophic flood from the Indian Ocean. The findings put a definitive time on a dramatic event that changed the Red Sea.


						
Using seismic imaging, microfossil evidence, and geochemical dating techniques, the KAUST researchers showed that a massive change happened in about 100,000 years - a blink of an eye for a major geological event. The Red Sea went from connecting with the Mediterranean Sea to an empty, salt-filled basin. Then, a massive flood burst through volcanic barriers to open the Bab el-Mandab strait and reconnect the Red Sea with the world's oceans.

"Our findings show that the Red Sea basin records one of the most extreme environmental events on Earth, when it dried out completely and was then suddenly reflooded about 6.2 million years ago," said lead author Dr. Tihana Pensa of KAUST. "The flood transformed the basin, restored marine conditions, and established the Red Sea's lasting connection to the Indian Ocean."

How the Indian Ocean Flooded the Red Sea

The Red Sea was initially connected from the north to the Mediterranean through a shallow sill. This connection was severed, drying the Red Sea into a barren salt desert. In the south of the Red Sea, near the Hanish Islands, a volcanic ridge separated the sea from the Indian Ocean. But around 6.2 million years ago, seawater from the Indian Ocean surged across this barrier in a catastrophic flood. The torrent carved a 320-kilometer-long submarine canyon that is still visible today on the seafloor. The flood rapidly refilled the basin, drowning the salt flats and restoring normal marine conditions in less than 100,000 years. This event happened nearly a million years before the Mediterranean was refilled by the famous Zanclean flood, giving the Red Sea a unique story of rebirth.

Why the Red Sea Matters Geologically

The Red Sea formed by separation of the Arabian Plate from the African Plate beginning 30 million years ago. Initially, the sea was a narrow rift valley filled with lakes, then became a wider gulf when it was flooded from the Mediterranean 23 million years ago. Marine life thrived initially, as seen by the fossil reefs along the northern coast near Duba and Umlujj. However, evaporation and poor seawater circulation increased salinity, causing the extinction of marine life between 15 and 6 million years ago. Additionally, the basin was filled with layers of salt and gypsum. This culminated in complete desiccation of the Red Sea. The catastrophic flood from the Indian Ocean restored marine life in the Red, which persists in the coral reefs to the present.

All in all, the Red Sea is a natural laboratory for understanding how oceans are born, how salt giants accumulate, and how climate and tectonics interact over millions of years. The discovery highlights how closely the Red Sea's history is linked with global ocean change. It also shows that the region has experienced environmental extremes before, only to return as a thriving marine ecosystem.

"This paper adds to our knowledge about the processes that form and expand oceans on Earth. It also maintains KAUST's leading position in Red Sea research," said co-author KAUST Professor Abdulkader Al Afifi.
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A strange quantum metal just rewrote the rules of electricity | ScienceDaily
Quantum metals are metals where quantum effects -- behaviors that normally only matter at atomic scales -- become powerful enough to control the metal's macroscopic electrical properties.


						
Researchers in Japan have explained how electricity behaves in a special group of quantum metals called kagome metals. The study is the first to show how weak magnetic fields reverse tiny loop electrical currents inside these metals. This switching changes the material's macroscopic electrical properties and reverses which direction has easier electrical flow, a property known as the diode effect, where current flows more easily in one direction than the other.

Notably, the research team found that quantum geometric effects amplify this switching by about 100 times. The study, published in Proceedings of the National Academy of Sciences, provides the theoretical foundation that could eventually lead to new electronic devices controlled by simple magnets.

Scientists had observed this strange magnetic switching behavior in experiments since around 2020 but could not explain why it happened and why the effect was so strong. This study provides the first theoretical framework explaining both.

When frustrated electrons cannot settle 

The name "kagome metal" comes from the Japanese word "kagome," meaning "basket eyes" or "basket pattern," which refers to a traditional bamboo weaving technique that creates interlocking triangular designs.

These metals are special because their atoms are arranged in this unique basket-weave pattern that creates what scientists call "geometric frustration" -- electrons cannot settle into simple, organized patterns and are forced into more complex quantum states that include the loop currents.




When the loop currents inside these metals change direction, the electrical behavior of the metal changes. The research team showed that loop currents and wave-like electron patterns (charge density waves) work together to break fundamental symmetries in the electronic structure. They also discovered that quantum geometric effects -- unique behaviors that only occur at the smallest scales of matter -- significantly enhance the switching effect.

"Every time we saw the magnetic switching, we knew something extraordinary was happening, but we couldn't explain why," Hiroshi Kontani, senior author and professor from the Graduate School of Science at Nagoya University, recalled.

"Kagome metals have built-in amplifiers that make the quantum effects much stronger than they would be in ordinary metals. The combination of their crystal structure and electronic behavior allows them to break certain core rules of physics simultaneously, a phenomenon known as spontaneous symmetry breaking. This is extremely rare in nature and explains why the effect is so powerful."

The research method involved cooling the metals to extremely low temperatures of about -190degC. At this temperature, the kagome metal naturally develops quantum states where electrons form circulating currents and create wave-like patterns throughout the material. When scientists apply weak magnetic fields, they reverse the direction these currents spin, and as a result, the preferred direction of current flow in the metal changes.

New materials meet new theory 

This breakthrough in quantum physics was not possible until recently because kagome metals were only discovered around 2020. While scientists quickly observed the mysterious electrical switching effect in experiments, they could not explain how it worked.

The quantum interactions involved are very complex and require advanced understanding of how loop currents, quantum geometry, and magnetic fields work together -- knowledge that has only developed in recent years. These effects are also very sensitive to impurities, strain, and external conditions, which makes them difficult to study.

"This discovery happened because three things came together at just the right time: we finally had the new materials, the advanced theories to understand them, and the high-tech equipment to study them properly. None of these existed together until very recently, which is why no one could solve this puzzle before now," Professor Kontani added.

"The magnetic control of electrical properties in these metals could potentially enable new types of magnetic memory devices or ultra-sensitive sensors. Our study provides the fundamental understanding needed to begin developing the next generation of quantum-controlled technology," he said.
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Scientists uncover a hidden power source inside a monster black hole | ScienceDaily
A hundred years before the Event Horizon Telescope Collaboration released the first image of a black hole in 2019 - located at the heart of the galaxy M87 - astronomer Heber Curtis had already discovered a strange jet protruding from the galaxy's center. Today, we know this to be the jet of the black hole M87*. Such jets are also emitted by other black holes. Theoretical astrophysicists at Goethe University have now developed a numerical code to describe with high mathematical precision how black holes transform their rotational energy into such ultra-fast jets.


						
For nearly two centuries, it was unclear that the bright spot in the constellation Virgo, which Charles Messier had described in 1781 as "87: Nebula without stars," was in fact a very large galaxy. As a result, there was initially no explanation for the strange jet discovered in 1918 emerging from the center of this "nebula."

At the heart of the giant galaxy M87 lies the black hole M87*, which contains a staggering six and a half billion solar masses and spins rapidly on its axis. Using the energy from this rotation, M87* powers a particle jet expelled at nearly the speed of light, stretching across an immense 5,000 light-years. Such jets are also generated by other rotating black holes. They contribute to disperse energy and matter throughout the universe and can influence the evolution of entire galaxies.

A team of astrophysicists at Goethe University Frankfurt, led by Prof. Luciano Rezzolla, has developed a numerical code, named the Frankfurt particle-in-cell code for black hole spacetimes (FPIC), which describes with high precision the processes that convert rotational energy into a particle jet. The result: In addition to the Blandford-Znajek mechanism - which has so far been considered responsible for the extraction of rotational energy from the black hole via strong magnetic fields - the scientists have revealed that another process is involved in the energy extraction, namely, magnetic reconnection. In this process, magnetic field lines break and reassemble, leading to magnetic energy being converted into heat, radiation, and eruptions of plasma.

The FPIC code simulated the evolution of a vast number of charged particles and extreme electromagnetic fields under the influence of the black hole's strong gravity. Dr. Claudio Meringolo, the main developer of the code, explains: "Simulating such processes is crucial for understanding the complex dynamics of relativistic plasmas in curved spacetimes near compact objects, which are governed by the interplay of extreme gravitational and magnetic fields."

The investigations required highly demanding supercomputer simulations that consumed millions of CPU hours on Frankfurt's "Goethe" supercomputer and Stuttgart's "Hawk." This large computing power was essential to solve Maxwell's equations and the equations of motion for electrons and positrons according to Albert Einstein's theory of general relativity.

In the equatorial plane of the black hole, the researchers' calculations revealed intense reconnection activity, leading to the formation of a chain of plasmoids - a condensation of plasma in energetic "bubbles" - moving at nearly the speed of light. According to the scientists, this process is accompanied by the generation of particles with negative energy that is used to power extreme astrophysical phenomena like jets and plasma eruptions.

"Our results open up the fascinating possibility that the Blandford-Znajek mechanism is not the only astrophysical process capable of extracting rotational energy from a black hole," says Dr. Filippo Camilloni, who also worked on the FPIC project, "but that magnetic reconnection also contributes."

"With our work, we can demonstrate how energy is efficiently extracted from rotating black holes and channeled into jets," says Rezzolla. "This allows us to help explain the extreme luminosities of active galactic nuclei as well as the acceleration of particles to nearly the speed of light." He adds that it is incredibly exciting and fascinating to better understand what happens near a black hole using sophisticated numerical codes. "At the same time, it is even more rewarding to be able to explain the results of these complex simulations with a rigorous mathematical treatment -- as we have done in our work."




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/10/251007081827.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Gaia solves the mystery of tumbling asteroids and reveals what's inside them | ScienceDaily
Whether an asteroid is spinning neatly on its axis or tumbling chaotically, and how fast it is doing so, has been shown to be dependent on how frequently it has experienced collisions. The findings, presented at the EPSC-DPS2025 Joint Meeting in Helsinki, are based on data from the European Space Agency's Gaia mission and provide a means of determining an asteroid's physical properties - information that is vital for successfully deflecting asteroids on a collision course with Earth.


						
"By leveraging Gaia's unique dataset, advanced modelling and A.I. tools, we've revealed the hidden physics shaping asteroid rotation, and opened a new window into the interiors of these ancient worlds," said Dr Wen-Han Zhou of the University of Tokyo, who presented the results at EPSC-DPS2025.

During its survey of the entire sky, the Gaia mission produced a huge dataset of asteroid rotations based on their light curves, which describe how the light reflected by an asteroid changes over time as it rotates. When the asteroid data is plotted on a graph of the rotation period versus diameter, something startling stands out - there's a gap, or dividing line that appears to split two distinct populations.

Now a study led by Zhou, much of which was conducted while he was at the Observatoire de la Cote d'Azur in France, has revealed the reason for this gap - and in doing so solved some long-standing mysteries about asteroid rotation.

"We built a new model of asteroid-spin evolution that considers the tug of war between two key processes, namely collisions in the Asteroid Belt that can jolt asteroids into a tumbling state, and internal friction, which gradually smooths their spin back to a stable rotation," said Zhou. "When these two effects balance, they create a natural dividing line in the asteroid population."

By applying machine learning to Gaia's asteroid catalogue and then comparing the results to their model's prediction, Zhou's team found that the location of the gap matched what their model predicted almost perfectly.

Below the gap are slowly tumbling asteroids with rotational periods of less than 30 hours, while above the gap are the faster 'pure' spinners.




For decades, astronomers have been puzzled about why there are so many asteroids tumbling chaotically rather than spinning around a single rotational axis, and why smaller asteroids are more likely to be tumbling slowly.

Zhou's study shows that collisions and the effects of sunlight are key. Tumbling motion usually starts when an asteroid spins slowly. Its slow rotation means that it is more easily disturbed by collisions, which can knock the asteroid into a chaotic tumble.

Ordinarily, the subtle force of sunlight would be expected to cause the asteroid to stop tumbling and spin up. The surface of an asteroid absorbs heat from the Sun and re-emits it in different directions. The emitted photons give the asteroid a tiny push, one that builds up over time, and depending on the asteroid can either speed up its rotation or slow it down. For an asteroid that is spinning smoothly on its axis, the directions in which sunlight is absorbed and re-emitted remains constant, allowing the strength of the push from sunlight to build up.

However, for tumbling asteroids the effect of sunlight is much weaker. Because they are rotating chaotically, different parts of the surface are absorbing and re-emitting heat at any given time. Rather than giving the asteroid a consistent push, the effect of absorbing and re-emitting sunlight is smoothed out, so there's no preferred push in any direction. As a result, slowly tumbling asteroids change their spin very slowly, and become stuck in the slow-rotation zone below the gap in the observational data from Gaia.

There's a practical usefulness to this discovery. By understanding how the rigidity of asteroids' interior structure relates to their rotation, it's possible to use that knowledge to infer the internal properties of the asteroids. From the Gaia data, the findings support the picture of asteroids as loosely held together rubble piles, with lots of holes and cavities blanketed in thick, dusty regolith.

Understanding the properties of asteroids also has repercussions for how to deflect a hazardous asteroid on a collision course, because a rubble pile asteroid would react to a kinetic impact like NASA's DART differently than a solid, rigid body. Thanks to these findings, astronomers could soon have an extensive catalogue of the internal structures of potentially hazardous asteroids, which could hold the key of how to deflect them.

"With forthcoming surveys like the Vera C. Rubin Observatory's Legacy Survey of Space and Time (LSST), we'll be able to apply this method to millions more asteroids, refining our understanding of their evolution and make-up," said Zhou.
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Scientists accidentally create a tiny "rainbow chip" that could supercharge the internet | ScienceDaily
A few years ago, researchers in Michal Lipson's lab noticed something remarkable.


						
They were working on a project to improve LiDAR, a technology that uses lightwaves to measure distance. The lab was designing high-power chips that could produce brighter beams of light.

"As we sent more and more power through the chip, we noticed that it was creating what we call a frequency comb," says Andres Gil-Molina, a former postdoctoral researcher in Lipson's lab.

A frequency comb is a special type of light that contains many colors lined up next to each other in an orderly pattern, kind of like a rainbow. Dozens of colors -- or frequencies of light -- shine brightly, while the gaps between them remain dark. When you look at a frequency comb on a spectrogram, these bright frequencies appear as spikes, or teeth on a comb. This offers the tremendous opportunity of sending dozens of streams of data simultaneously. Because the different colors of light don't interfere with each other, each tooth acts as its own channel.

Today, creating a powerful frequency comb requires large and expensive lasers and amplifiers. In their new paper in Nature Photonics, Lipson, Eugene Higgins Professor of Electrical Engineering and professor of Applied Physics, and her collaborators show how to do the same thing on a single chip.

"Data centers have created tremendous demand for powerful and efficient sources of light that contain many wavelengths," says Gil-Molina, who is now a principal engineer at Xscape Photonics. "The technology we've developed takes a very powerful laser and turns it into dozens of clean, high-power channels on a chip. That means you can replace racks of individual lasers with one compact device, cutting cost, saving space, and opening the door to much faster, more energy-efficient systems."

"This research marks another milestone in our mission to advance silicon photonics," Lipson said. "As this technology becomes increasingly central to critical infrastructure and our daily lives, this type of progress is essential to ensuring that data centers are as efficient as possible."

Cleaning up messy light




The breakthrough started with a simple question: What's the most powerful laser we can put on a chip?

The team chose a type called a multimode laser diode, which is used widely in applications like medical devices and laser cutting tools. These lasers can produce enormous amounts of light, but the beam is "messy," which makes it hard to use for precise applications.

Integrating such a laser into a silicon photonics chip, where the light pathways are just a few microns -- even hundreds of nanometers -- wide, required careful engineering.

"We used something called a locking mechanism to purify this powerful but very noisy source of light," Gil-Molina says. The method relies on silicon photonics to reshape and clean up the laser's output, producing a much cleaner, more stable beam, a property scientists call high coherence.

Once the light is purified, the chip's nonlinear optical properties take over, splitting that single powerful beam into dozens of evenly spaced colors, a defining feature of a frequency comb. The result is a compact, high-efficiency light source that combines the raw power of an industrial laser with the precision and stability needed for advanced communications and sensing.

Why it matters now

The timing for this breakthrough is no accident. With the explosive growth of artificial intelligence, the infrastructure inside data centers is straining to move information fast enough, for example, between processors and memory. State-of-the-art data centers are already using fiber optic links to transport data, but most of these still rely on single-wavelength lasers.




Frequency combs change that. Instead of one beam carrying one data stream, dozens of beams can run in parallel through the same fiber. That's the principle behind wavelength-division multiplexing (WDM), the technology that turned the internet into a global high-speed network in the late 1990s.

By making high-power, multi-wavelength combs small enough to fit directly on a chip, Lipson's team has made it possible to bring this capability into the most compact, cost-sensitive parts of modern computing systems. Beyond data centers, the same chips could enable portable spectrometers, ultra-precise optical clocks, compact quantum devices, and even advanced LiDAR systems.

"This is about bringing lab-grade light sources into real-world devices," says Gil-Molina. "If you can make them powerful, efficient, and small enough, you can put them almost anywhere."
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Ocean heatwaves are breaking Earth's hidden climate engine | ScienceDaily
New research shows that marine heatwaves can reshape ocean food webs, which in turn can slow the transport of carbon to the deep sea and hamper the ocean's ability to buffer against climate change. The study, published in the scientific journal Nature Communications on October 6, was conducted by an interdisciplinary team of researchers from MBARI, the University of Miami Rosenstiel School of Marine, Atmospheric, and Earth Science, the Hakai Institute, Xiamen University, the University of British Columbia, the University of Southern Denmark, and Fisheries and Oceans Canada.


						
To explore the impacts of marine heatwaves on ocean food webs and carbon flows, the research team combined multiple datasets that tracked biological conditions in the water column in the Gulf of Alaska for more than a decade. This region experienced two successive marine heatwaves during this time, one from 2013 to 2015 known as "The Blob," and another from 2019 to 2020.

"The ocean has a biological carbon pump, which normally acts like a conveyor belt carrying carbon from the surface to the deep ocean. This process is powered by the microscopic organisms that form the base of the ocean food web, including bacteria and plankton," said the lead author, Mariana Bif, previously a research specialist at MBARI and now an assistant professor in the Department of Ocean Sciences at the Rosenstiel School. "For this study, we wanted to track how marine heatwaves affected those microscopic organisms to see if those impacts were connected to the amount of carbon being produced and exported to the deep ocean."

The research team used information collected by the Global Ocean Biogeochemical (GO-BGC) Array, a collaborative initiative funded by the US National Science Foundation and led by MBARI that uses robotic floats to monitor ocean health. The GO-BGC project has deployed hundreds of autonomous biogeochemical Argo (BGC-Argo) floats, which measure ocean conditions such as temperature, salinity, nitrate, oxygen, chlorophyll, and particulate organic carbon (POC) up and down the water column every five to 10 days. The team also looked at seasonal data from ship-based surveys that tracked plankton community composition, including pigment chemistry and sequencing of the environmental DNA (eDNA) from seawater samples collected during the Line P program carried out by Fisheries and Oceans Canada.

The study found that marine heatwaves did impact the base of the ocean food web, and those impacts were connected to changes in the ways that carbon was cycled in the water column. However, the changes that occurred in the food web were not consistent across the two heatwaves.

Under typical conditions, plant-like phytoplankton convert carbon dioxide to organic material. These microorganisms are the foundation of the ocean food web. When they are eaten by larger animals and excreted as waste, they transform into organic carbon particles that sink from the surface through the ocean's mesopelagic, or twilight, zone (200 to 1,000 meters, approximately 660 to 3,300 feet) and down to the deep sea. This process locks atmospheric carbon away in the ocean for thousands of years.

During the 2013-2015 heatwave, surface carbon production by photosynthetic plankton was high in the second year, but rather than sinking rapidly to the deep sea, small carbon particles piled up approximately 200 meters (roughly 660 feet) underwater.




During the 2019-2020 heatwave, there was record-high accumulation of carbon particles at the surface in the first year that could not be attributed to carbon production by phytoplankton alone. Instead, this accumulation was likely due to the recycling of carbon by marine life and the buildup of detritus waste. This pulse of carbon then sank to the twilight zone, but lingered at depths of 200 to 400 meters (roughly 660 to 1,320 feet) instead of sinking to the deep sea.

The team attributed these differences in carbon transport between the two heatwaves to changes in phytoplankton populations. These changes cascaded through the food web, leading to a rise in small grazers who do not produce fast-sinking waste particles, so carbon was retained and recycled at the surface and in the upper twilight zone rather than sinking to deeper depths.

"Our research found that these two major marine heatwaves altered plankton communities and disrupted the ocean's biological carbon pump. The conveyor belt carrying carbon from the surface to the deep sea jammed, increasing the risk that carbon can return to the atmosphere instead of being locked away deep in the ocean," said Bif.

This research demonstrated that not all marine heatwaves are the same. Different plankton lineages rise and fall during these warming events, underscoring the need for long-term, coordinated monitoring of the ocean's biological and chemical conditions to accurately model the diverse, and expansive, ecological impacts of marine heatwaves.

"This research marks an exciting new chapter in ocean monitoring. To really understand how a heatwave impacts marine ecosystems and ocean processes, we need observation data from before, during, and after the event. This research included robotic floats, pigment chemistry, and genetic sequencing, all working together to tell the entire story. It's a great example of how collaboration can help us answer key questions about the health of the ocean," said MBARI Senior Scientist Ken Johnson, the lead principal investigator for the GO-BGC project and a coauthor of the study.

Ocean observations and models suggest that marine heatwaves have been expanding in size and intensifying over the past few decades. The ocean absorbs a quarter of the carbon dioxide emitted each year, thanks to the steady stream of carbon particles sinking from the surface to the deep sea. A warmer ocean can mean less carbon locked away, which in turn can accelerate climate change. Beyond the changes to carbon transport, the shifts in plankton at the foundation of the ocean food web have cascading impacts on marine life and human industry too.

"Climate change is contributing to more frequent and intense marine heatwaves, which underscores the need for sustained, long-term ocean monitoring to understand and predict how future marine heatwaves will impact ecosystems, fisheries, and climate," said Bif.

This work was funded by the US National Science Foundation's GO-BGC project (NSF Award 1946578 with operational support from NSF Award 2110258), with additional support from the David and Lucile Packard Foundation, China National Science Foundation (grant number: 42406099), Fundamental Research Funds for the Central Universities (grant number: 20720240105), Danish Center for Hadal Research (Grant No. DNRF145), and Fisheries and Oceans Line P program.
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When sunshine became cheaper than coal | ScienceDaily
Solar energy is now so cost-effective that, in the sunniest countries, it costs as little as PS0.02 to produce one unit of power, making it cheaper than electricity generated from coal, gas or wind, according to a new study from the University of Surrey.


						
In a study published in Energy and Environment Materials, researchers from Surrey's Advanced Technology Institute (ATI) argue that solar photovoltaic (PV) technology is now the key driver of the world's transition to clean, renewable power.

Professor Ravi Silva, co-author of the study and Director of the ATI at the University of Surrey, said:

"Even here in the UK, a country that sits 50 degrees north of the equator, solar is the cheapest option for large-scale energy generation. Globally, the total amount of solar power installed passed 1.5 terawatts in 2024 - twice as much as in 2020 and enough to power hundreds of millions of homes. Simply put, this technology is no longer a moonshot prospect but a foundational part of the resilient, low-carbon energy future that we all want to bring to reality."

The research team also found that the price of lithium-ion batteries has fallen by 89% since 2010, making solar-plus-storage systems as cost-effective as gas power plants. These hybrid setups, which combine solar panels with batteries, are now standard in many regions and allow solar energy to be stored and released when needed, turning it into a more reliable, dispatchable source of power that helps balance grid demand.

Despite many reasons to be optimistic, the ATI research team points to several challenges - particularly connecting large amounts of solar power to existing electricity networks. In some regions, such as California and China, high solar generation has led to grid congestion and wasted energy when supply exceeds demand.

Dr Ehsan Rezaee, co-author of the study from the University of Surrey, comments:

"Connecting growing levels of solar power to electricity networks is now one of the biggest challenges. Smart grids, artificial intelligence forecasting and stronger links between regions will be vital to keep power systems stable as renewable energy use rises."




Professor Silva added:

"With the integration of energy storage and smart grid technologies, solar is now capable of delivering reliable, affordable and clean power at scale. Innovations in materials such as perovskite solar cells could boost energy output by up to 50% without increasing land use.

"However, progress will depend on consistent, long-term policy support. Initiatives such as the Inflation Reduction Act in the US, the EU's REPowerEU plan and India's Production Linked Incentive scheme show how clear direction can drive investment and innovation. Sustained commitment and international collaboration will be essential if we are to accelerate the world's transition to a clean and reliable energy system."
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New research reveals what's really hiding in bottled water | ScienceDaily
The sun-drenched paradise of Thailand's Phi Phi islands isn't the usual starting point for a PhD. But for Sarah Sajedi, those soft, sandy beaches - or rather, what she found under them -inspired her pivot from a business career to an academic one.


						
"I was standing there looking out at this gorgeous view of the Andaman Sea, and then I looked down and beneath my feet were all these pieces of plastic, most of them water bottles," she says.

"I've always had a passion for waste reduction, but I realized that this was a problem with consumption."

Sajedi, BSc '91, decided to return to Concordia to pursue a PhD with a focus on plastic waste. As the co-founder of ERA Environmental Management Solutions, a leading provider of environmental, health and safety software, she brought decades of experience to complement her studies.

Her latest paper, published in the Journal of Hazardous Materials, looks at the science around the health risks posed by single-use plastic water bottles. They are serious, she says, and seriously understudied.

Tiny threats, little known

In her review of over 140 scientific articles, Sajedi writes that individuals on average ingest between 39,000 and 52,000 microplastic particles per year, and bottled water users consume 90,000 more particles than tap water consumers.




The particles are usually invisible to the naked eye. A microplastic particle can range between one micron -- a thousandth of a millimeter -- to five millimeters; nanoplastics are smaller than one micron.

They emerge as bottles are made, stored, transported and broken down over their lifespans. Because they are often made from low-quality plastic, they shed tiny pieces every time they are manipulated and exposed to sunlight and temperature fluctuations. And unlike other types of plastic particles, which enter human bodies through the food chain, these are ingested directly from the source.

As Sajedi notes, the health consequences can be severe. Once inside the body, these small plastics can cross biological boundaries, enter the bloodstream and reach vital organs. This can lead to chronic inflammation, oxidative stress on cells, hormonal disruption, impaired reproduction, neurological damage and various kinds of cancer. However, the long-term effects remain poorly understood due to a lack of widespread testing and standardized methods of measurement and detection.

Sajedi identifies multiple methods researchers have used to measure nano- and microplastics, each with their own strengths and weaknesses. Some, for instance, can detect very small particles but cannot identify their chemical composition. Others can provide details about their makeup but miss the smallest plastics. And the best, most advanced and most reliable tools are often extremely costly and not always available.

Education is the best prevention

Sajedi is encouraged by the legislative action that has been adopted by governments around the world aimed at limiting plastic waste. However, she notes that the most common targets are single-use plastic bags, straws and packaging. Very few address the pressing issue of single-use water bottles.

"Education is the most important action we can take," she says. "Drinking water from plastic bottles is fine in an emergency but it is not something that should be used in daily life. People need to understand that the issue is not acute toxicity -- it is chronic toxicity."

Chunjiang An, associate professor, and Zhi Chen, professor, in the Department of Building, Civil and Environmental Engineering at the Gina Cody School of Engineering and Computer Science contributed to this paper.

This research was supported by the Natural Sciences and Engineering Research Council of Canada and Concordia University.
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A psychedelic surprise: DMT helps the brain heal after stroke | ScienceDaily
DMT, or dimethyltryptamine is a natural psychoactive molecule found in many plants and mammals. According to an article published in Science Advances, researchers from the HUN-REN BRC Institute of Biophysics and Semmelweis University Heart and Vascular Centre found that DMT reduces the harmful effects of stroke in animal models and cell culture experiments.


						
A solution from nature in the spotlight

DMT is also present in the human brain, and it is currently undergoing clinical trials to aid recovery of brain function after stroke. However, its exact mechanism of action had not been fully understood until now. "It is amazing how we can always turn to Nature to find ingenious solutions for health problems" says co-lead author Maria Deli from the HUN-REN BRC.

The blood-brain barrier as a therapeutic target

"We found that DMT significantly reduced infarct volume and edema formation in a rat stroke model," explains co-first author Marcell Laszlo. In both animal experiments and cell culture models, the authors showed that DMT treatment restored the structure and function of the damaged blood-brain barrier and improved the function of astroglial cells. This psychoactive compound also inhibited the production of inflammatory cytokines in brain endothelial cells and peripheral immune cells, while reduced the activation of brain microglia cells through Sigma-1 receptors.

DMT could serve as therapeutic adjuvant to existing stroke treatments 

"The therapeutic options currently available for stroke are very limited. The dual action of DMT, protecting the blood-brain barrier while reducing brain inflammation, offers a novel, complex approach that could complement existing treatments," says Judit Vigh, co-first author of the work.

Since current stroke therapies do not always result in full recovery, a DMT-based treatment may represent a promising new alternative, mainly in combination with existing methods. The recent findings from researchers in Szeged and Budapest, Hungary, support the development of a therapy that goes beyond the limitations of conventional stroke treatment. Clinical trials on the use of DMT and investigation on its long-term effects are currently ongoing.
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Scientists finally reveal what's behind long COVID's mysterious brain fog | ScienceDaily
Even though many years have passed since the start of the COVID-19 pandemic, the effects of infection with SARS-CoV-2 are not completely understood. This is especially true for Long COVID, a chronic condition that can develop after COVID-19 that causes a variety of lasting symptoms. Among the most common and debilitating of these is cognitive impairment, often referred to as "brain fog," which affects over 80% of people with Long COVID. Given the hundreds of millions of global cases, Long COVID represents a massive public health and socioeconomic challenge, as it severely impacts people's ability to work and perform daily activities.


						
Unfortunately, despite its prevalence, the underlying causes of Long COVID and brain fog remain poorly understood. Previous imaging studies have shown some structural changes in the brain, but they could not pinpoint the molecular dysfunctions responsible for the cognitive symptoms. Since it's difficult to observe the molecules that govern communication between brain cells directly, researchers are left without objective biomarkers to confirm a Long COVID diagnosis or develop therapies.

To address this challenge, a research team led by Professor Takuya Takahashi from the Graduate School of Medicine at Yokohama City University, Japan, has made a significant breakthrough in understanding the cause of Long COVID brain fog. As explained in their paper, published in Brain Communications on October 1, 2025, the team hypothesized that patients with brain fog might exhibit disrupted expression of AMPA receptors (AMPARs) -- key molecules for memory and learning -- based on prior research into psychiatric and neurological disorders such as depression, bipolar disorder, schizophrenia, and dementia. Thus, they used a novel method called [11C]K-2 AMPAR PET imaging to directly visualize and quantify the density of AMPARs in the living human brain.

By comparing imaging data from 30 patients with Long COVID to 80 healthy individuals, the researchers found a notable and widespread increase in the density of AMPARs across the brains of patients. This elevated receptor density was directly correlated with the severity of their cognitive impairment, suggesting a clear link between these molecular changes and the symptoms. Additionally, the concentrations of various inflammatory markers were also correlated with AMPAR levels, indicating a possible interaction between inflammation and receptor expression.

Taken together, the study's findings represent a crucial step forward in addressing many unresolved issues regarding Long COVID. The systemic increase in AMPARs provides a direct biological explanation for the cognitive symptoms, highlighting a target for potential treatments. For example, drugs that suppress AMPAR activity could be a viable approach to mitigate brain fog. Interestingly, the team's analysis also demonstrated that imaging data can be used to distinguish patients from healthy controls with 100% sensitivity and 91% specificity. "By applying our newly developed AMPA receptor PET imaging technology, we aim to provide a novel perspective and innovative solutions to the pressing medical challenge that is Long COVID," remarks Prof. Takahashi.

While further efforts will be needed to find a definitive solution for Long COVID, this work is a promising step in the right direction. "Our findings clearly demonstrate that Long COVID brain fog should be recognized as a legitimate clinical condition. This could encourage the healthcare industry to accelerate the development of diagnostic and therapeutic approaches for this disorder," concludes Prof. Takahashi.

In summary, the team's findings resolve key uncertainties about the biological basis of Long COVID brain fog and may pave the way for novel diagnostic tools and effective therapies for patients suffering from this condition.

Funding information

This clinical trial project was supported by donations from the READYFOR crowdfunding platform. This project was partially supported by Takeda Science Foundation (T.T.), the Japan Agency for Medical Research and Development (AMED) under grant numbers JP24wm0625304 (T.T.), and JST through the Establishment of University Fellowships Towards the Creation of Science Technology Innovation program, under grant JPMJFS2140 (Y.F.).
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Scientists find brain circuit that traps alcohol users in the vicious cycle of addiction | ScienceDaily
What compels someone to keep engaging in alcohol use, even if it damages their health, relationships and wellbeing? A new study from Scripps Research offers an important clue: a small midline brain region plays a key role in how animals learn to continue drinking to avoid the stress and misery of withdrawal.


						
In a new study, published in Biological Psychiatry: Global Open Science on August 5, 2025, the Scripps Research team zeroed in on a set of brain cells in the paraventricular nucleus of the thalamus (PVT) in rats. They found that this region becomes more active, driving strong relapse behavior, when rats learn to associate environmental stimuli with the easing of withdrawal symptoms by alcohol. By illuminating this brain pathway, the research sheds light on one of the most stubborn features of addiction -- drinking not for pleasure, but to escape pain -- and could eventually lead to new treatments for substance use disorders (SUDs) as well as other maladaptive behaviors including anxiety.

"What makes addiction so hard to break is that people aren't simply chasing a high," says Friedbert Weiss, professor of neuroscience at Scripps Research and senior author of the study. "They're also trying to get rid of powerful negative states, like the stress and anxiety of withdrawal. This work shows us which brain systems are responsible for locking in that kind of learning, and why it can make relapse so persistent."

"This brain region just lit up in every rat that had gone through withdrawal-related learning," says co-senior author Hermina Nedelescu of Scripps Research. "It shows us which circuits are recruited when the brain links alcohol with relief from stress -- and that could be a game-changer in how we think about relapse."

From behavior to brain maps

An estimated 14.5 million people in the United States have alcohol use disorder, which encompasses a range of unhealthy drinking behaviors. Like other drug addictions, alcohol addiction is characterized by cycles of withdrawal, abstinence and relapse.

In 2022, Weiss and Nedelescu used rats to study the types of learning that happen in the brain throughout this cycle. When rats initially begin drinking, they learn to associate pleasure with alcohol and seek more. However, that conditioning becomes far stronger during multiple cycles of withdrawal and relapse. After learning that alcohol eased the unpleasant feelings of withdrawal -- what scientists call negative reinforcement or a relief of 'negative hedonic state' -- the animals sought out more alcohol and would remain persistent even when uncomfortable.




"When rats learn to associate environmental stimuli or contexts with the experience of relief, they end up with an incredibly powerful urge to seek alcohol in the presence of that stimuli -even if conditions are introduced that require great effort to engage in alcohol seeking," says Weiss. "That is, these rats seek alcohol even if that behavior is punished."

In the new work, the team wanted to pin down exactly what networks of cells in the brain were responsible for learning to associate environmental cues with the relief of this negative hedonic state.

The researchers used advanced imaging tools to scan entire rat brains, cell by cell, and pinpoint areas that became more active in response to alcohol-related cues. They compared four groups of rats: those that had gone through withdrawal and learned that alcohol relieves a negative hedonic state, and three different control groups that had not.

While several brain areas showed increased activity in the withdrawal-learned rats, one stood out: the PVT, which is known for its role in stress and anxiety.

"In retrospect, this makes a lot of sense," says Nedelescu. "The unpleasant effects of alcohol withdrawal are strongly associated with stress, and alcohol is providing relief from the agony of that stressful state."

The researchers hypothesize that this negative hedonic state, and the activation of the PVT in the brain as a response, is critical for how the brain learns and perpetuates addiction.




A better understanding of addiction

The implications of the new study extend well beyond alcohol, the researchers say. Environmental stimuli conditioned to negative reinforcement -- the drive to act in order to escape pain or stress -- is a universal feature of the brain, and can drive human behavior beyond substance use disorders such as anxiety disorders, fear-conditioning and traumatic avoidance learning.

"This work has potential applications not only for alcohol addiction, but also other disorders where people get trapped in harmful cycles," says Nedelescu.

Future research will zoom in even further. Nedelescu and colleagues at Scripps Research want to expand the study to females and to study neurochemicals released in the PVT when subjects encounter environments associated with the experience of this relief from a negative hedonic state. If they can pinpoint molecules that are involved, it could open new avenues for drug development by targeting those molecules.

For now, the new study underscores a key shift in how basic scientists think about addiction.

"As psychologists, we've long known that addiction isn't just about chasing pleasure -- it's about escaping those negative hedonic states," says Weiss. "This study shows us where in the brain that learning takes root, which is a step forward."

In addition to Weiss and Nedelescu, authors of the study, "Recruitment of Neuronal Populations in the Paraventricular Thalamus of Alcohol Seeking Rats with Withdrawal-related Learning Experience," are Elias Meamari, Nami Rajaei, Alexus Grey, Ryan Bullard, and Nobuyoshi Suto of Scripps; and Nathan O'Connor of MBF Bioscience. 

This work was supported by funding from the National Institutes of Health (Ruth L. Kirschstein Institutional National Research Service Award T32AA007456, K01 DA054449, R01 AA027555, and R01 AA023183).
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Nanotech transforms vinegar into a lifesaving superbug killer | ScienceDaily
Wounds that do not heal are often caused by bacterial infections and are particularly dangerous for the elderly and people with diabetes, cancer and other conditions.


						
Acetic acid (more commonly known as vinegar) has been used for centuries as a disinfectant, but it is only effective against a small number of bacteria, and it does not kill the most dangerous types.

New research led by researchers at University of Bergen in Norway, QIMR Berghofer and Flinders University in Australia has resulted in the ability to boost the natural bacterial killing qualities of vinegar by adding antimicrobial nanoparticles made from carbon and cobalt. The findings have been published in the international journal ACS Nano.

Molecular biologists Dr Adam Truskewycz and Professor Nils Halberg found these particles could kill several dangerous bacterial species, and their activity was enhanced when added to a weak vinegar solution.

As part of the study, Dr Truskewycz and Professor Halberg added cobalt-containing carbon quantum dot nanoparticles to weak acetic acid (vinegar) to create a potent antimicrobial treatment. They used this mixture against several pathogenic species, including the drug resistant Staphylococcus aureus, Escherichia coli (E. coli) and Enterococcus faecalis.

Dr Truskewycz said the acidic environment from the vinegar made bacterial cells swell and take up the nanoparticle treatment.

"Once exposed, the nanoparticles appear to attack dangerous bacteria from both inside the bacterial cell and also on its surface, causing them to burst. Importantly, this approach is non-toxic to human cells and was shown to remove bacterial infections from mice wounds without affecting healing," he said.

The anti-bacterial boost in vinegar found in the study could potentially be an important contribution towards the ongoing battle against the rising antimicrobial resistance levels worldwide, with an estimated 4.5 million deaths associated with a direct infectious disease.

Professor Halberg said this study showed how nanoparticles could be used to increase the effectiveness of traditional bacterial treatments.

"Combination treatments such as the ones highlighted in this study may help to curb antimicrobial resistance. Given this issue can kill up to 5 million people each year, it's vital we look to find new ways of killing pathogens like viruses, bacteria and fungi or parasites," he said.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/10/251006051122.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



You don't have to lose weight to lower your diabetes risk, scientists say | ScienceDaily
Until now, weight reduction has been the primary therapeutic goal for people with prediabetes. An analysis of a large Tubingen study shows that patients who bring their blood sugar levels back within the normal range through a healthy lifestyle but do not lose weight, or even gain weight, still reduce their risk of type 2 diabetes by 71 percent. Researchers from the University Hospital of Tubingen, Helmholtz Munich, and the German Center for Diabetes Research (DZD) were involved in the study.


						
Millions of people worldwide live with prediabetes. It is estimated that one in ten adults is affected, although the number of unreported cases means the real figure is significantly higher. Prediabetes is a condition in which blood sugar values are elevated but do not yet meet the criteria for diabetes. It often remains undetected for a long time, as affected individuals initially have no symptoms. The body's cells become more resistant to endogenous insulin hormone. As a result, less sugar moves from the blood into the body cells and the blood sugar level increases. The risks are considerable: If left untreated, there is a high risk of developing type 2 diabetes later on -- a disease that affects more than 460 million people worldwide. It can lead to serious complications, such as cardiovascular disease or cancer.

Normal Blood Sugar Level as a Milestone

Strategies recommended to date -- including in current guidelines -- for the prevention of type 2 diabetes in people with prediabetes primarily focus on reducing weight through a healthy diet and increased physical activity. This strategy, which is limited to weight alone, could be broadened on the basis of the new analysis results.

A long-term study conducted by the Department of Diabetology, Endocrinology and Nephrology at the University Hospital Tubingen showed that 234 of the more than 1100 study participants lost no weight or even gained weight over the course of a year despite undergoing lifestyle changes. Nevertheless, a good 22 percent of them normalized their blood sugar levels. The development of type 2 diabetes was monitored over a period of up to a further 9 years. Without weight loss, this group was up to 71 percent less likely to develop diabetes. This figure is almost identical to that of individuals who were able to reduce their risk of type 2 diabetes by losing weight (73 percent).

Fat Distribution as a Decisive Factor

The analysis paid particular attention to fat distribution. The relationship between visceral fat (the inner abdominal fat surrounding the organs) and subcutaneous fat (the fatty tissue located directly under the skin) was examined. Visceral fat releases signaling molecules that promote inflammation and disrupt hormone balance, which leads to insulin resistance and is thus directly linked to type 2 diabetes. Study participants whose blood sugar levels returned to normal without losing weight had a lower percentage of abdominal fat as a result of lifestyle changes compared to those whose blood sugar levels remained in the prediabetes range.




Body Weight No Longer the Sole Indicator

"Restoring a normal fasting blood sugar level is the most important goal in preventing type 2 diabetes and not necessarily the number on the scale," says Prof. Dr. Andreas Birkenfeld, study leader and director of the Institute for Diabetes Research and Metabolic Diseases (IDM) of Helmholtz Munich at the University of Tubingen. "Exercise and a balanced diet have a positive effect on blood sugar levels, regardless of whether weight is reduced. Losing weight remains helpful, but our data suggests that it is not essential for protection against diabetes," he continues. "In future, guidelines for the prevention and treatment of type 2 diabetes should not only take weight into account, but above all blood glucose control and fat distribution patterns," adds Prof. Dr. Reiner Jumpertz-von Schwartzenberg, who, as last author, was involved in the study alongside Prof. Dr. Birkenfeld.

A Healthy Lifestyle as a Recipe for Success

However, the study results highlight the importance of including target glycemic values, i.e., guideline blood sugar values, in practice guidelines in addition to weight reduction targets. Prediabetes remission is the most effective way to prevent future type 2 diabetes, and the analysis suggests that this is partly independent of weight loss. Nevertheless, sufficient physical activity and a balanced diet remain the key means to bring blood sugar values within a normal range.
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Birds around the world share a mysterious warning cry | ScienceDaily
Birds separated by vast geographic distances and millions of years of evolution share a remarkably similar learned vocal warning to identify parasitic enemies near their nests, an international team of researchers has found.


						
The results represent the first known example of an animal vocalization that is learned from an innate response shared across multiple species.

The findings, published on October 3 in Nature Ecology and Evolution, provide a glimpse into the role natural selection can play in the evolution of vocal communication systems. The study, led by researchers at Cornell University and Donana Biological Station in Seville, Spain, is one of the largest and most comprehensive studies concerning brood parasites to date.

Brood parasitism occurs when birds, such as cuckoos, lay their eggs in other species' nests, forcing the host to raise their young, often at the expense of the host's own offspring. That's why it is advantageous for the host species to identify and try to prevent nest parasites from laying eggs.

The researchers found that more than 20 different bird species across four continents produce nearly identical "whining" vocalizations when they spot a parasitic bird in their territory.

The researchers wondered why birds from locations spanning Australia, China and Zambia all use the same call to identify their parasites, despite never coming into contact with each other.

When a bird hears the warning call, it instinctively comes to investigate. That's when, according to the researchers, the birds start absorbing the cues around them -- what Damian Blasi, co-author of the study and a language scientist at Pompeu Fabra University, Spain, calls social transmission.




"It's then, when birds are absorbing the clues around them, that the bird learns when to produce the sound in the future," said James Kennerley, co-lead author and postdoctoral fellow at the Cornell Lab of Ornithology.

"The fascinating thing about this call is that it represents a midpoint between the instinctive vocalizations we often see in animals and fully learned vocal units like human words," said William Feeney, an evolutionary ecologist at Donana Biological Station in Seville, Spain, and co-lead of the study.

The research also revealed species that produce the whining call tend to live in areas with complex networks of interactions between brood parasites and their hosts.

"With birds working together to drive parasites away, communicating how and when to cooperate is really important, so this call is popping up in parts of the world where species are most affected by brood parasitism," said Kennerley.

The result, he said, "is that the evolution of the whining vocalization is affecting patterns of cooperative behaviors between birds around the world."

The link between the innate whining sound and the learned response by the bird is what makes this study unique, the authors said. "For the first time, we've documented a vocalization that has both learned and innate components, potentially showing how learned signals may have evolved from innate calls in a way first suggested by Charles Darwin," Feeney said. "It's like seeing how evolution can enable species to give learned meanings to sounds."

The findings challenge long-held assumptions about the sharp division between animal communication systems and human language. The authors suggest that learned communication systems, like human language, may have evolved through the gradual integration of instinctive and learned elements.
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Astronomers discover the most powerful and distant cosmic ring ever seen | ScienceDaily
The most distant and most powerful 'odd radio circle' (ORC) known so far has been discovered by astronomers.


						
These curious rings are a relatively new astronomical phenomenon, having been detected for the first time just six years ago. Only a handful of confirmed examples are known - most of which are 10-20 times the size of our Milky Way galaxy.

ORCs are enormous, faint, ring-shaped structures of radio emission surrounding galaxies which are visible only in the radio band of the electromagnetic spectrum and consist of relativistic, magnetized plasma. Previous research has suggested they might be caused by shockwaves from merging supermassive black holes or galaxies.

Now, a new study published on October 2 in Monthly Notices of the Royal Astronomical Society proposes that the rings of light may actually be linked to superwind outflows from spiral host radio galaxies.

Researchers led by the University of Mumbai made their discovery with the help of the RAD@home Astronomy Collaboratory citizen science platform and the Low-Frequency Array (LOFAR), the world's largest and most sensitive radio telescope operating at low frequencies (10 to 240 megahertz).

The source, designated RAD J131346.9+500320, lies nearly at redshift ~0.94 (when the universe was half its current age), making it both the most distant and the most powerful ORC known to date.

It also has not one but two intersecting rings - only the second such example with this feature - sparking more questions than answers.




Dr Ananda Hota, founder of the RAD@home Astronomy Collaboratory for citizen science research, said: "This work shows how professional astronomers and citizen scientists together can push the boundaries of scientific discovery.

"ORCs are among the most bizarre and beautiful cosmic structures we've ever seen - and they may hold vital clues about how galaxies and black holes co-evolve, hand-in-hand."

RAD J131346.9+500320 is the first ORC discovered through citizen science and the first identified with the help of LOFAR.

LOFAR is a cutting-edge pan-European radio telescope, with hundreds of thousands of simple antennas spread across the Netherlands and partner stations in many European countries. Working together as one giant interferometer, it provides an exceptionally sharp and sensitive view of the sky at low radio frequencies.

It enables astronomers to look back billions of years to a time before the first stars and galaxies formed by surveying vast areas of the low-frequency radio sky.

Alongside the new ORC discovery, the RAD@home Astronomy Collaboratory also found two other unusual cosmic giants.




The first, RAD J122622.6+640622, is a galaxy nearly three million light-years across - more than 25 times the size of our Milky Way. One of its powerful jets suddenly bends sideways, as if forced off course, and then blows a spectacular radio ring about 100,000 light-years wide.

The second, RAD J142004.0+621715, stretches across 1.4 million light-years and shows a similar ring of radio emission at the end of one of its jets, with another narrow radio jet on the other side of the host galaxy.

Both galaxies sit in crowded regions of space called galaxy clusters, where their jets likely interact with surrounding matter, million degree hot thermal plasma, which shapes these striking cosmic structures.

All three objects are found in galaxy clusters weighing about 100 trillion Suns, suggesting that interactions of relativistic magnetised plasma jets with the surrounding hot thermal plasma may help shape these rare rings.

Co-author Dr Pratik Dabhade, of the National Centre for Nuclear Research in Warsaw, Poland, said: "These discoveries show that ORCs and radio rings are not isolated curiosities - they are part of a broader family of exotic plasma structures shaped by black hole jets, winds, and their environments.

"The fact that citizen scientists uncovered them highlights the continued importance of human pattern recognition, even in the age of machine learning."

With upcoming facilities such as the Square Kilometre Array (SKA), astronomers expect many more ORCs to be uncovered.

At the same time, new optical surveys such as the Dark Energy Spectroscopic Instrument (DESI) and the Vera C. Rubin Observatory's Large Synoptic Survey Telescope (LSST) will provide the redshifts and environments of their host galaxies, helping to piece together how these mysterious rings form and evolve.

For now, the three new cosmic rings - discovered not by automated software but by sharp-eyed citizen scientists - represent an important step toward unlocking the secrets of these vast, puzzling structures.
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ESA's chilling new "super antenna" in Australia reaches spacecraft billions of miles away | ScienceDaily
The European Space Agency (ESA) has expanded its capability to communicate with scientific, exploration and space safety missions across our Solar System with the inauguration of a new 35-m diameter deep space antenna -- the fourth for Estrack, ESA's deep space tracking network.


						
Located in New Norcia, about 115 km north of Perth, Western Australia, the 'New Norcia 3' antenna will help meet the agency's fast-increasing data download needs and secure Europe's independence and leadership in space.

Speaking at the inauguration on October 4, Josef Aschbacher, Director General of ESA, said: "This strategic investment reinforces ESA's deep-space communication capabilities and maximizes the return of our missions' most valuable asset: data delivered from spacecraft voyaging far from Earth. New and exciting opportunities between the European and Australian space sectors are opening up with Australia announcing this week a mandate to begin negotiations on a cooperative agreement with ESA."

Started in 2021 and delivered on schedule, this construction is the result of the outstanding capabilities of ESA, European and Australian industry, and excellent cooperation with our Australian partners. When the new deep space antenna enters service in 2026, it will support ESA's current flagship missions flown as part of the agency's scientific, exploration and space safety fleets, including Juice, Solar Orbiter, BepiColombo, Mars Express and Hera, and will be a critical enabler for upcoming missions including Plato, Envision, Ariel, Ramses and Vigil.

The new antenna, as part of the Estrack network, will also serve ESA's efforts towards international collaboration. As part of mutual cross-support arrangements with the agency's partners, the new antenna can support other space agencies such as NASA, Japan's JAXA, and India's ISRO as well as commercial space missions, boosting science return and operational efficiency for all parties involved.

ESA's fourth deep space antenna, the second one on the site at New Norcia, is the most technologically sophisticated antenna to date. It incorporates advanced deep space communication capabilities, including components cryogenically cooled to around -263degC, near absolute zero. This sensitivity allows it to detect extremely weak signals from distant spacecraft and to maximize data return. For transmission, a 20kW radio-frequency amplifier enables transmission of commands to spacecraft millions and even billions of kilometers away from Earth. The antenna also features advanced clock and timing systems and world-class radio frequency communication tools and techniques to support deep space communication.

A symbol of ESA partnership with Australia

Opened in 2003, ESA's Estrack station at New Norcia, Western Australia, demonstrates ESA's strong engagement in the Asia-Pacific region and especially Australia, part of the long-term cooperation between ESA and Australia in the space domain. It enables significant economic, technological and scientific benefits for both partners, and will pave the way for further collaboration in areas such as communications, space safety and mission operations.




Enrico Palermo, Head of the Australian Space Agency, ASA, said: "Australia is well known as a trusted, experienced and capable operator in deep-space communications. This investment by ESA and the Australian Government will unlock millions of dollars in local economic value as well as employment over the projected lifetime of 50 years."

"It's another chapter in the story of Australian and European partnership in space, which we will grow further as we begin to negotiate a new Cooperation Agreement between Australia and ESA," he added.

The inauguration ceremony was led by ESA Director General Josef Aschbacher alongside Enrico Palermo, Head of the Australian Space Agency, and Rolf Densing, ESA Director of Operations, together with Stephen Dawson, the Western Australia Minister for Regional Development, Ports, Science and Innovation, Medical Research and the Kimberley, with Sabine Winton, Western Australia Minister for Education, Early Childhood, Preventative Health and the Wheatbelt, in attendance.

The new antenna has an estimated construction cost of EUR 62.3 million, covering antenna procurement and construction as well as upgrades to station buildings and services, with a contribution of EUR 3 million from the Australian Space Agency allocated to the evolution of the New Norcia Station.

Construction was led by European industry, with Thales Alenia Space (France) and Schwartz Hautmont Construcciones Metalicas (Spain) as co-prime contractors. A significant portion of the budget was spent in Australia with the involvement of several Australian companies including TIAM Solutions, Thales Australia, Fredon and Westforce Construction.

"This new deep-space antenna is a cornerstone for European and Australian space industries," said Herve Derrey, CEO of Thales Alenia Space. "Its inauguration demonstrates our capacity to build strategic, world-class space infrastructure anywhere. It required implementing advanced technologies and shows we are able to deliver the mission operations infrastructure that enables European scientists to go where they wish to explore. Alongside Schwartz Hautmont and mtex antenna technology, we are very proud of this first major success for the E-DSA2 consortium."

A new antenna at ESA's New Norcia ground station




New Norcia provides a strategic geographical position allowing around-the-clock coverage for deep space missions, with a perfect complement to ESA's stations in Malargue (Argentina) and Cebreros (Spain). Once the new addition is made operational, New Norcia will become ESA's first ground station equipped with two deep space antennas.

ESA's ground station and antennas in New Norcia are locally operated by CSIRO, Australia's national science agency. CSIRO similarly operates NASA's deep space communication complex located at Tidbinbilla near Canberra.

Western Australia is also the location over which payloads launching from Europe's Spaceport in Kourou, French Guiana, separate from their launcher. Located a few hundred meters from the deep space antennas, a smaller, more agile 4.5-meter antenna tracks Vega-C and Ariane 6 rockets and acquires critical telemetry used to monitor the in-flight status of those launch vehicles.

The station also hosts a custom-built transponder antenna to calibrate the measurements of ESA's Biomass mission, launched in 2025. The Biomass Calibration Transponder will be visited a couple of times per year by the satellite over the course of its five-year survey of Earth's forests.
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3,000 years of secrets hidden beneath Egypt's greatest temple | ScienceDaily
Most complete study of the temple complex and its landscape establishes earliest occupation and hints at link to creation myth.


						
Researchers have carried out the most comprehensive geoarcheological survey of Egypt's Karnak Temple near Luxor - one of the ancient world's largest temple complexes and a UNESCO World Heritage site welcoming millions of tourists every year.

The study, published in Antiquity today (October 6) reveals new evidence on the age of the temple, tantalising links to ancient Egyptian mythology, and new insights about the interplay between the temple's riverine landscape and the people who occupied and developed the site over its 3,000 years of use.

"This new research provides unprecedented detail on the evolution of Karnak Temple, from a small island to one of the defining institutions of Ancient Egypt," says Dr Ben Pennington, lead author of the paper and a Visiting Fellow in Geoarchaeology at the University of Southampton.

Karnak temple is located 500 meters east of the present-day River Nile near Luxor, at the Ancient Egyptian religious capital of Thebes.

An international research team, led by Dr Angus Graham (Uppsala University) and involving several academics from the University of Southampton, analyzed 61 sediment cores from within and around the temple site. The team also studied tens of thousands of ceramic fragments to help date their findings.

Using this evidence, researchers have been able to map out how the landscape around the site changed throughout its history.




They found that prior to about 2520 BCE, the site would have been unsuitable for permanent occupation due to being regularly flooded by fast-flowing water from the Nile. This means the earliest occupation at Karnak would have likely been during the Old Kingdom (c.2591-2152 BC). Ceramic fragments found at the site corroborate this finding, with the earliest dating from sometime between c.2305 to 1980 BC.

Dr Kristian Strutt, a co-author of the paper from the University of Southampton, said: "The age of Karnak Temple has been hotly contested in archaeological circles, but our new evidence places a temporal constraint on its earliest occupation and construction."

The land on which Karnak was founded was formed when river channels cut into their beds to the west and east, creating an island of high ground in what is now the east/south-east of the temple precinct. This emerging island provided the foundation for occupation and early construction of Karnak temple.

Over subsequent centuries and millennia, the river channels either side of the site diverged further, creating more space for the temple complex to develop.

Researchers were surprised to find that the eastern channel - until this study not much more than a supposition - was more well-defined, and perhaps even larger than the channel to the west, which archeologists had previously focused on.

Dominic Barker, another co-author also from the University of Southampton added: "The river channels surrounding the site shaped how the temple could develop and where, with new construction taking place on top of old rivers as they silted up."

"We also see how Ancient Egyptians shaped the river itself, through the dumping of sands from the desert into channels, possibly to provide new land for building, for example."




This new understanding of the temple's landscape has striking similarities to an Ancient Egyptian creation myth, leading the team to believe that the decision to locate the temple here could have been linked to the religious views of its inhabitants.

Ancient Egyptian texts of the Old Kingdom say that the creator god manifested as high ground, emerging from 'the lake'. The island upon which Karnak was found is the only known such area of high ground surrounded by water in the area.

"It's tempting to suggest the Theban elites chose Karnak's location for the dwelling place of a new form of the creator god, 'Ra-Amun', as it fitted the cosmogonical scene of high ground emerging from surrounding water," says Dr Pennington.

"Later texts of the Middle Kingdom (c.1980-1760 BC) develop this idea, with the 'primeval mound' rising from the 'Waters of Chaos'. During this period, the abating of the annual flood would have echoed this scene, with the mound on which Karnak was built appearing to 'rise' and grow from the receding floodwaters."

With a concession to study the whole floodplain of the Luxor region, the team are now planning and carrying out work at other major sites in the area, to further understand the landscapes and waterscapes of the whole Ancient Egyptian religious capital zone.

The Conceptual origins and geomorphic evolution of the temple of Amun-Ra at Karnak (Luxor, Egypt) is published in Antiquity and is available online.

The work was supported by the Knut och Alice Wallenbergs Stiftelse (KAW 2013.0163) and Uppsala Universitet (HUMSAM 2014/17), together with a small grant from M och S Wangstedts Stiftelse. The work was carried out under the auspices of the Egypt Exploration Society (London) with a permit from the Ministry of Tourism and Antiquities (Egypt).
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October's sky comes alive with a supermoon and shooting stars | ScienceDaily
A supermoon takes over the sky, the Draconid meteor shower peeks through, and the Orionid meteor shower shines bright.


						
Skywatching Highlights
    	Oct. 6: The October supermoon
    	Oct. 6-10: The Draconid meteor shower
    	Oct. 21: The Orionid meteor shower peaks (full duration Sept. 26 -- Nov. 22)

<See video link at the bottom.>

Transcript

What's Up for October? A Supermoon takes over, the Draconid meteor shower peeks through, and the Orionid meteors sparkle across the night sky.

The evening of October 6, look up and be amazed as the full moon is bigger and brighter because -- it's a supermoon!

This evening, the moon could appear to be about 30% brighter and up to 14% larger than a typical full moon. But why?




Supermoons happen when a new moon or a full moon coincides with "perigee," which is when the moon is at its closest to Earth all month.

So this is an exceptionally close full moon! Which explains its spectacular appearance.

And what timing -- while the supermoon appears on October 6th, just a couple of days before on October 4th is "International Observe the Moon Night"!

It's an annual, worldwide event when Moon enthusiasts come together to enjoy our natural satellite.You can attend or host a moon-viewing party, or simply observe the Moon from wherever you are.

So look up, and celebrate the moon along with people all around the world!

The supermoon will light up the sky on October 6th, but if you luck into some dark sky between October 6th and 10th, you might witness the first of two October meteor showers -- the Draconids!




The Draconid meteor shower comes from debris trailing the comet 21P Giacobini-Zinner burning up in Earth's atmosphere

These meteors originate from nearby the head of the constellation Draco the dragon in the northern sky and the shower can produce up to 10 meteors per hour!

The Draconids peak around October 8th, but if you don't see any, you can always blame the bright supermoon and wait a few weeks until the next meteor shower -- the Orionids!

The Orionid meteor shower, peaking October 21, is set to put on a spectacular show, shooting about 20 meteors per hour across the night sky.

This meteor shower happens when Earth travels through the debris trailing behind Halley's Comet and it burns up in our atmosphere.

The full duration of the meteor shower stretches from September 26 to November 22, but your best bet to see meteors is on October 21 before midnight until around 2 am.

This is because, not only is this night the shower's peak, it is also the October new moon, meaning the moon will be between the Earth and the Sun, making it dark and invisible to us.

With a moonless sky, you're much more likely to catch a fireball careening through the night.

So find a dark location after the sun has set, look to the southeast sky (if you're in the northern hemisphere) and the northeast (if you're in the southern hemisphere) and enjoy!

Orionid meteors appear to come from the direction of the Orion constellation but you might catch them all across the sky.

Here are the phases of the Moon for October.
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Thousands of sparkling newborn stars ignite in Webb's Lobster Nebula view | ScienceDaily
This is a sparkling scene of star birth captured by NASA's James Webb Space Telescope. What appears to be a craggy, starlit mountaintop kissed by wispy clouds is actually a cosmic dust-scape being eaten away by the blistering winds and radiation of nearby, massive, infant stars.


						
Called Pismis 24, this young star cluster resides in the core of the nearby Lobster Nebula, approximately 5,500 light-years from Earth in the constellation Scorpius. Home to a vibrant stellar nursery and one of the closest sites of massive star birth, Pismis 24 provides rare insight into large and massive stars. Its proximity makes this region one of the best places to explore the properties of hot young stars and how they evolve.

At the heart of this glittering cluster is the brilliant Pismis 24-1. It is at the center of a clump of stars above the jagged orange peaks, and the tallest spire is pointing directly toward it. Pismis 24-1 appears as a gigantic single star, and it was once thought to be the most massive known star. Scientists have since learned that it is composed of at least two stars, though they cannot be resolved in this image. At 74 and 66 solar masses, respectively, the two known stars are still among the most massive and luminous stars ever seen.

Captured in infrared light by Webb's NIRCam (Near-Infrared Camera), this image reveals thousands of jewel-like stars of varying sizes and colors. The largest and most brilliant ones with the six-point diffraction spikes are the most massive stars in the cluster. Hundreds to thousands of smaller members of the cluster appear as white, yellow, and red, depending on their stellar type and the amount of dust enshrouding them. Webb also shows us tens of thousands of stars behind the cluster that are part of the Milky Way galaxy.

Super-hot, infant stars -some almost 8 times the temperature of the Sun - blast out scorching radiation and punishing winds that are sculpting a cavity into the wall of the star-forming nebula. That nebula extends far beyond NIRCam's field of view. Only small portions of it are visible at the bottom and top right of the image. Streamers of hot, ionized gas flow off the ridges of the nebula, and wispy veils of gas and dust, illuminated by starlight, float around its towering peaks.

Dramatic spires jut from the glowing wall of gas, resisting the relentless radiation and winds. They are like fingers pointing toward the hot, young stars that have sculpted them. The fierce forces shaping and compressing these spires cause new stars to form within them. The tallest spire spans about 5.4 light-years from its tip to the bottom of the image. More than 200 of our solar systems out to Neptune's orbit could fit into the width its tip, which is 0.14 lightyears.

In this image, the color cyan indicates hot or ionized hydrogen gas being heated up by the massive young stars. Dust molecules similar to smoke here on Earth are represented in orange. Red signifies cooler, denser molecular hydrogen. The darker the red, the denser the gas. Black denotes the densest gas, which is not emitting light. The wispy white features are dust and gas that are scattering starlight.

The James Webb Space Telescope is the world's premier space science observatory. Webb is solving mysteries in our solar system, looking beyond to distant worlds around other stars, and probing the mysterious structures and origins of our universe and our place in it. Webb is an international program led by NASA with its partners, ESA (European Space Agency) and CSA (Canadian Space Agency).
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Black holes might hold the key to a 60-year cosmic mystery | ScienceDaily
The universe is full of different types of radiation and particles that can be observed here on Earth. This includes photons across the entire range of the electromagnetic spectrum, from the lowest radio frequencies all the way to the highest-energy gamma rays. It also includes other particles such as neutrinos and cosmic rays, which race through the universe at close to the speed of light.


						
Curiously, "cosmic rays" are not actually rays - this name has historical reasons - but small particles, mostly atomic nuclei, which are accelerated to enormous energies somewhere in the universe. Although their sources are not yet fully understood, they are most likely associated with some of the most extreme environments in the universe, such as black holes, supernovae, or rotating neutron stars (a type of dead star).

But occasionally cosmic rays have much higher energy than usual. We've known about this since 1962, but we still have no idea why.

We also don't know where this ultra-high-energy cosmic radiation comes from.

Now, research from the Norwegian University of Science and Technology (NTNU) may have found the answer to this big unanswered question in physics.

Supermassive black holes may be the cause

Foteini Oikonomou, an associate professor at NTNU's Department of Physics, is working on the case. In a recent article, she and her colleagues present a completely new and plausible explanation for this ultra-high-energy radiation.




The lead author is PhD research fellow Domenik Ehlert from the same department. The team also includes postdoctoral fellow Enrico Peretti from the Universite Paris Cite. Their work focuses on astroparticle physics, which studies the relationship between the smallest particles in the universe and the universe's largest phenomena.

"We suspect that this high-energy radiation is created by winds from supermassive black holes," said Oikonomou.

But what on earth does that mean?

Active black holes create winds

The Milky Way is the neighborhood in the universe where you and I live. Our Sun and solar system are part of this galaxy, along with at least 100 billion other stars.

"There is a black hole called Sagittarius-A* located right in the centre of the Milky Way. This black hole is currently in a quiet phase where it isn't consuming any stars, as there is not enough matter in the vicinity," Peretti said.




This contrasts with growing, supermassive, active black holes that consume up to several times the mass of our own Sun each year.

"A tiny portion of the material can be pushed away by the force of the black hole before it is pulled in. As a result, around half of these supermassive black holes create winds that move through the universe at up to half the speed of light," Peretti said.

We have known about these gigantic winds for approximately ten years. The winds from these black holes can affect galaxies. By blowing away gases, they can prevent new stars from forming, for example. This is dramatic enough in itself, but Oikonomou and her colleagues looked at something else, much smaller, that these winds could be the cause of."

It is possible that these powerful winds accelerate the particles that create the ultra-high-energy radiation," said Ehlert.

To understand this, we also need to explain a little bit about atoms.

Atoms and enormous amounts of energy

Atoms consist of a nucleus, which is made up of protons and neutrons. These particles are made up of quarks, but we don't need to go into that right now.

One or more electrons can be found around this nucleus in the so-called cloud.

"The ultra-high-energy radiation consists of protons or atomic nuclei with energy up to 1020 electron volts," explained Oikonomou.

If that number doesn't mean anything to you, you should know that in this context, it is an absolutely enormous amount of energy.

"A particle like this, which is smaller than an atom, contains about as much energy as a tennis ball when Serena Williams serves it at 200 kilometers per hour," said Oikonomou.

It corresponds to approximately a billion times more energy than the particles created by researchers in the Large Hadron Collider in Switzerland and France.

Fortunately, these cosmic rays are destroyed by the Earth's atmosphere. When they reach ground level, they are as harmless as all the other cosmic radiation that reaches us at the Earth's surface.

"But for astronauts, cosmic radiation is a very serious problem," Oikonomou said.

Airline crews don't need to worry about this because they don't fly high enough.

"The main concern for astronauts is cosmic low-energy radiation produced by our own Sun, because it is much more common. The rays we study are infrequent enough that it is extremely unlikely they would pass through an astronaut," she said.

Other suspects

Previously, researchers have looked into whether these high-energy particles come from gamma-ray bursts, from galaxies that are creating new stars at an extremely high rate, or from plasma outflows from supermassive black holes.

However, Oikonomou and her colleagues have another hypothesis.

"All the other hypotheses are very good guesses - they are all sources that contain a lot of energy. But no one has provided evidence that any of them are the source. That is why we decided to investigate the winds from the supermassive black holes," said Ehlert.

Guilty? Maybe

So what do we actually know? Is it the winds that create the high-energy particles in the cosmic radiation?

"Our answer is more of a cautious 'maybe'," said Oikonomou.

That doesn't sound particularly dramatic. However, when researchers ask questions like this, they often feel a sense of excitement and think "YES, that might just be the case!," but that doesn't mean it is the case in this instance.

"We find that the conditions related to these winds align particularly well with particle acceleration. But we are still unable to prove that it is specifically these winds that accelerate the particles behind the high-energy cosmic radiation," Oikonomou said.

However, the model the researchers are using can explain one specific aspect of these particles that we still don't understand. Within a certain energy range, the particles have a chemical composition that other models cannot explain in any meaningful way.

"We can also test the model using neutrino experiments," said Oikonomou.

That, however, is something for a completely different article.

"In the years to come, we hope to collaborate with neutrino astronomers to test our hypothesis," Oikonomou said. Perhaps they will then find more evidence, one way or the other.
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Scientists find hidden brain damage behind dementia | ScienceDaily
Vascular dementia -- cognitive impairment caused by disease in the brain's small blood vessels -- is a widespread problem, but it has not been as thoroughly studied as Alzheimer's disease, in which abnormal plaques and protein tangles are deposited in neural tissue.


						
One researcher at The University of New Mexico hopes to change that.

In a newly published paper featured by the editors of the American Journal of Pathology, Elaine Bearer, MD, PhD, the Harvey Family Endowed and Distinguished Professor in the UNM School of Medicine's Department of Pathology, sets out a new model for characterizing and categorizing different forms of vascular dementia.

She hopes this approach will help researchers to better understand the various forms of the disease and find effective treatments.

Conditions like hypertension, atherosclerosis and diabetes have been linked to vascular dementia, but other contributing causes, including the recent discovery of significant quantities of nano- and microplastics in human brains, remain poorly understood, Bearer said.

"We have been flying blind," she said. "The various vascular pathologies have not been comprehensively defined, so we haven't known what we're treating. And we didn't know that nano- and microplastics were in the picture, because we couldn't see them."

Bearer identified 10 different disease processes that contribute to vascular-based brain injury, typically by causing oxygen or nutrient deficiency, leakage of blood serum and inflammation or decreased waste elimination. These cause tiny strokes that harm neurons. She lists new and existing experimental techniques, including special stains and novel microscopy, to detect them.




For the paper, Bearer used a specialized microscope to meticulously study tissue from a repository of brains donated by the families of New Mexicans who had died with dementia, employing stains that highlighted the damaged blood vessels. Surprisingly, many patients diagnosed with Alzheimer's disease also had disease in the small blood vessels of the brain.

"We suspect that in New Mexico maybe a half of our Alzheimer's people also have vascular disease," she said.

Bearer contends a methodical approach to identifying different forms of vascular dementia will help neurologists and neuropathologists more accurately score the severity of the disease in both living and deceased patients and advance the search for potential treatments -- and even cures. To make that happen, the National Institutes of Health (NIH) has raised the possibility of forming a consensus group of leading neuropathologists to work out a new classification and scoring system, she said.

Meanwhile, a fresh area of concern is the unknown health consequences of nano- and microplastics in the brain, Bearer said.

"Nanoplastics in the brain represent a new player on the field of brain pathology," she said. "All our current thinking about Alzheimer's disease and other dementias needs to be revised in light of this discovery."

"What I'm finding is that there's a lot more plastics in demented people than in normal subjects," she said. "It seems to correlate with the degree and type of dementia."

The quantity of plastics also was associated with higher levels of inflammation, she said.




Bearer's work builds on years of collaboration with Gary Rosenberg, MD, professor of Neurology and director of the UNM Alzheimer's Disease Research Center (ADRC), which won a five-year $21.7 million NIH grant in 2024 that supported Bearer's research. Rosenberg, a longtime chair of the UNM Department of Neurology and also director of the UNM Center for Memory & Aging, has published extensively on the association of vascular disease with dementia symptoms.

"When we started thinking about putting this ADRC together, I thought one of the things I should look at is the vasculature, because nobody's done it systematically and comprehensively, and we have a world's expert here at UNM," Bearer said.

"Describing the pathological changes in this comprehensive way is really new. What I'm hoping will come out of this paper is working with other neuropathology ADRC cores across the country to develop consensus guidelines for classifying vascular changes and the impact of nano- and microplastics on the brain."
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For 170 years, U.S. Cities have followed a hidden law of growth and decline | ScienceDaily
A new study out of the Complexity Science Hub (CSH) reveals that, over 170 years of economic history, the transformation of U.S. cities follows a surprisingly stable rule: while cities evolve and diversify, they on average maintain a constant level of "coherence" -- a measure of how well their economic activities fit together.


						
The research by Simone Daniotti, Matte Hartog, and Frank Neffke analyzed a unique dataset of 650 million U.S. census records, 6 million patents, and other historical sources covering nearly two centuries of urban development.

"We observed that, on average, the cities that make up the U.S urban system transform gradually but surely over time-from craftsmanship and manufacturing to services and engineering. Despite this, they maintain a constant level of coherence for nearly two centuries," explains CSH fellow Daniotti, first author of the study.

West Coast: rapid diversification, constant coherence

"This also happened and in the same way on the West Coast, which developed later and initially in isolation from the wider U.S.. In 1850, cities such as Los Angeles and San Francisco are just emerging there with the onset of the Gold Rush," adds Daniotti, who is also a researcher at Utrecht University.

The study reveals that the West Coast experienced a rapid and far-reaching structural shift. "The transformation was massive-faster and more pronounced than on the East Coast," says Daniotti. In 1850, less than half of all the export-oriented occupations that existed in the wider US were also practiced on the West Coast -- but within just fifty years, that share had surged to nearly 90%. "But, despite rapid diversification, West Coast cities' average coherence remained remarkable constant and at levels that were comparable to those of eastern US cities."

Why transformations are constrained

"The findings show that, although cities develop new activities and abandon old ones, they do so in a way that keeps their coherence constant. This suggests that such transformations are constrained: although cities can develop new activities and drop old ones, while doing so, the set of industries they maintain seems to need to stay coherent at any given point in time," explains Neffke, who leads CSH's Transforming Economies research group.




"So even in cases like Pittsburgh or Boston, which went through periods of prolonged decline and only emerged from those after abandoning their heavy manufacturing industries in steel and manufacturing for high-tech production and services, they needed to find a path that would allow them to do so without jeopardizing their coherence," adds Neffke.

Size matters: coherence shrinks as cities grow

In addition, the study shows that larger cities are consistently less coherent, with coherence declining at a stable rate of about 4% for each doubling of population size. Even though technologies have changed dramatically -- from railroads and telephones to mass production, computers, and AI -- and the U.S. population has grown from about 23 million in 1850 to 332 million in 2022 while moving steadily westward, the way coherence scales with population size has stayed the same.

"This suggests that the way economic activity is distributed within an urban system follows some universal regularities that constrain the amount of diversity that cities can maintain -- keeping them coherent -- based on the size of their population," says Neffke.

Policy lessons: balancing diversification and coherence

A number of lessons can be learned from these findings by policymakers, according to the researchers. While the drive to branch out into emerging technologies is understandable, cities cannot spread themselves too thin -- they must maintain a degree of coherence. "The reason is that the capability base that supports their existing economic structure and is embedded in local infrastructure, workforce, and institutions is expensive to maintain and therefore is ideally kept compact," explains Neffke.




"However, larger cities can sustain a broader set of capabilities, which gives them more room for diversification. But the amount of diversity a city can realistically support is tied to its size. This highlights the importance of benchmarking cities against peers of similar sizes and to recognize that ambitions for diversification are ultimately constrained by size."

What Coherence Means for Cities

In the study, coherence is the glue that holds a city's economy together. It reflects how similar or connected two randomly chosen workers -- or firms, or patents -- in the same city are in terms of their occupations, industries, or technologies.

To explain this in simple terms, coherence combines three related ideas, according to Daniotti. First, the variety of activities a city hosts; second, the balance of how evenly these activities are spread across the workforce; and third, the disparity in how different those activities are from each other.

A highly coherent city tends to have fewer industries that are closely related, like Detroit during its golden age of car-making, while a less coherent city, such as New York City, may span many unrelated sectors.
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It's not just genes - parents can pass down longevity another way | ScienceDaily
    	New research in the roundworm C. elegans shows how changes in the parent's lysosomes that promote longevity are transferred to its offspring.
    	The work describes a new link between lysosomes -- cellular organelles once thought to be the cell's recycling center -- and the epigenome -- a set of chemical marks that modify gene expression. The study also details a new way that epigenetic information is transmitted from cells in the body to reproductive cells, allowing changes to be inherited without affecting the genetic code.
    	These insights show how epigenetic modifications that help organisms cope with environmental stress can be conferred from parents to their offspring.

In the Wang Lab, it's not unusual for worms to live for a long time.

HHMI Janelia Research Campus Senior Group Leader Meng Wang and her team study longevity. They've shown that by overexpressing an enzyme in the lysosomes of the roundworm C. elegans, they can extend the worm's life by up to 60 percent.

But surprisingly, the team found the worms' progeny without this genetic modification were still living longer than normal. When they crossed their long-lived worms with "wild-type" worms that weren't overexpressing the enzyme -- a routine lab procedure used to wipe clean any genetic manipulations -- they saw that the offspring also lived longer than normal worms. Somehow, the longevity markers were being transferred from generation to generation, even four generations later.

In new research, Wang and her team uncover how changes in the worm's lysosomes that promote longevity are transferred from cells in its body to its reproductive cells through histones -- proteins that play a key role in organizing and regulating DNA. In reproductive cells, these histone messengers cause modifications in the worm's epigenome -- a collection of chemical tags that regulate gene expression -- enabling the lysosomal changes to be passed from generation to generation without changing the underlying DNA.

The findings have repercussions well beyond longevity. Epigenetic modifications can help organisms cope with many different types of environmental stressors -- from diet changes to pollutant exposure to psychological stress -- and the new work shows how these advantages could be conferred from parents to their offspring.

"You always think that your inheritance is in the nucleus, within the cell, but now we show that the histone can go from one place to another place, and if that histone carries any modification, that means you are going to transfer the epigenetic information from one cell to another," Wang says. "It really provides a mechanism for understanding the transgenerational effect."

Uncovering inheritance




The researchers found that one type of histone modification -- a type of epigenetic change -- was elevated in long-lived worms compared to those with normal lifespans. They wanted to see how this modification related to lysosomal changes that promote longevity.

Using a combination of genetic tools, transcriptomics, and imaging, they found that changes in lysosomal metabolism affecting the worms' longevity activate a series of processes inside the cell. These actions trigger an increase in a specific histone variant, which is transported from the worm's somatic or body tissues to its germline or reproductive cells through proteins that deliver nutrients to developing eggs. In the germline, the histone is modified, allowing the information from the lysosome to enter the germline and be passed from parent to child.

The researchers show that this pathway is activated during fasting, which causes a change in lysosomal metabolism -- providing a link from the physiological phenomenon to the changes in the germline.

The new work adds to a growing body of evidence that lysosomes, once thought to only act as the cell's recycling centers, also function as a signaling hub to control different processes in the cell and now are shown to affect generations.

The new research also unveils a new mechanism for transporting information from somatic to germline cells through histones, which could help explain how other types of inherited information are passed from parent to offspring.

By providing a mechanism for understanding how environmental changes to somatic cells are passed through the germline, the new work could help researchers better understand transgenerational effects that have been previously observed, like the malnutrition of a parent affecting its offspring.

"We now show that the soma and the germline can be connected by the histone and can carry memorable genetic information for generations," Wang says.
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Why ultra-processed foods aren't the real villain behind overeating | ScienceDaily
Ultra-processed foods (UPFs) have become public enemy number one in nutrition debates. From dementia to obesity and an epidemic of "food addiction," these factory-made products, including crisps, ready meals, fizzy drinks and packaged snacks, are blamed for a wide range of modern health problems. Some experts argue that they're "specifically formulated and aggressively marketed to maximise consumption and corporate profits," hijacking our brain's reward systems to make us eat beyond our needs.


						
Policymakers have proposed bold interventions: warning labels, marketing restrictions, taxes, even outright bans near schools. But how much of this urgency is based on solid evidence?

My colleagues and I wanted to step back and ask: what actually makes people like a food? And what drives them to overeat - not just enjoy it, but keep eating after hunger has passed? We studied more than 3,000 UK adults and their responses to over 400 everyday foods. What we found challenges the simplistic UPF narrative and offers a more nuanced way forward.

Two ideas often get blurred in nutrition discourse: liking a food and hedonic overeating (eating for pleasure rather than hunger). Liking is about taste. Hedonic overeating is about continuing to eat because the food feels good. They're related, but not identical. Many people like porridge but rarely binge on it. Chocolate, biscuits and ice cream, on the other hand, top both lists.

We conducted three large online studies where participants rated photos of unbranded food portions for how much they liked them and how likely they were to overeat them. The foods were recognizable items from a typical UK shopping basket: jacket potatoes, apples, noodles, cottage pie, custard creams - more than 400 in total.

We then compared these responses with three things: the foods' nutritional content (fat, sugar, fiber, energy density), their classification as ultra-processed by the widely used Nova system - a food classification method that groups foods by the extent and purpose of their processing - and how people perceived them (sweet, fatty, processed, healthy and so on).

Perception power

Some findings were expected: people liked foods they ate often, and calorie-dense foods were more likely to lead to overeating.




But the more surprising insight came from the role of beliefs and perceptions. Nutrient content mattered - people rated high-fat, high-carb foods as more enjoyable, and low-fiber, high-calorie foods as more "bingeable." But what people believed about the food also mattered, a lot.

Perceiving a food as sweet, fatty or highly processed increased the likelihood of overeating, regardless of its actual nutritional content. Foods believed to be bitter or high in fiber had the opposite effect.

In one survey, we could predict 78% of the variation in people's likelihood of overeating by combining nutrient data (41%) with beliefs about the food and its sensory qualities (another 38%).

In short: how we think about food affects how we eat it, just as much as what's actually in it.

This brings us to ultra-processed foods. Despite the intense scrutiny, classifying a food as "ultra-processed" added very little to our predictive models.

Once we accounted for nutrient content and food perceptions, the Nova classification explained less than 2% of the variation in liking and just 4% in overeating.




That's not to say all UPFs are harmless. Many are high in calories, low in fiber and easy to overconsume. But the UPF label is a blunt instrument. It lumps together sugary soft drinks with fortified cereals, protein bars with vegan meat alternatives.

Some of these products may be less healthy, but others can be helpful - especially for older adults with low appetites, people on restricted diets or those seeking convenient nutrition.

The message that all UPFs are bad oversimplifies the issue. People don't eat based on food labels alone. They eat based on how a food tastes, how it makes them feel and how it fits with their health, social or emotional goals.

Relying on UPF labels to shape policy could backfire. Warning labels might steer people away from foods that are actually beneficial, like wholegrain cereals, or create confusion about what's genuinely unhealthy.

Instead, we recommend a more informed, personalized approach:
    	Boost food literacy: help people understand what makes food satisfying, what drives cravings, and how to recognize their personal cues for overeating.
    	Reformulate with intention: design food products that are enjoyable and filling, rather than relying on bland "diet" options or ultra-palatable snacks.
    	Address eating motivations: people eat for many reasons beyond hunger - for comfort, connection and pleasure. Supporting alternative habits while maximizing enjoyment could reduce dependence on low-quality foods.

It's not just about processing

Some UPFs do deserve concern. They're calorie dense, aggressively marketed and often sold in oversized portions. But they're not a smoking gun.

Labeling entire categories of food as bad based purely on their processing misses the complexity of eating behavior. What drives us to eat and overeat is complicated but not beyond understanding. We now have the data and models to unpack those motivations and support people in building healthier, more satisfying diets.

Ultimately, the nutritional and sensory characteristics of food - and how we perceive them - matter more than whether something came out of a packet. If we want to encourage better eating habits, it's time to stop demonizing food groups and start focusing on the psychology behind our choices.

Written by Graham Finlayson, Professor of Psychobiology, University of Leeds and James Stubbs, Professor in Appetite & Energy Balance, Faculty of Medicine and Health School of Psychology, University of Leeds.

[image: The Conversation]
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Would you eat yogurt made with ants? Scientists did | ScienceDaily
Researchers recreated a nearly forgotten yogurt recipe that was once was once common across the Balkans and Turkey -- using ants. Reporting in the Cell Press journal iScience on October 3, the team shows that bacteria, acids, and enzymes in ants can kickstart the fermentation process that turns milk into yogurt. The work highlights how traditional practices can inspire new approaches to food science and even add creativity to the dinner table.


						
"Today's yogurts are typically made with just two bacterial strains," says senior author Leonie Jahn from the Technical University of Denmark. "If you look at traditional yogurt, you have much bigger biodiversity, varying based on location, households, and season. That brings more flavors, textures, and personality."

Red wood ants (Formica species) can be found crawling through the forests of the Balkans and Turkey, where this yogurt-making technique was once popular. To better understand how to use these ants to make yogurt, the researchers visited co-author and anthropologist Sevgi Mutlu Sirakova's family village in Bulgaria, where her relatives and other locals remember the tradition.

"We dropped four whole ants into a jar of warm milk by the instruction of Sevgi's uncle and community members," recalls lead author Veronica Sinotte of the University of Copenhagen, Denmark. The jar was then tucked into an ant mound to ferment overnight. By the next day, the milk had started to thicken and sour. "That's an early stage of yogurt, and it tasted that way as well."

The researchers, who tested the yogurt during their trip, described it as slightly tangy, herbaceous, and having flavors of grass-fed fat.

Back in Denmark, the team dissected the science behind the ant yogurt. They found that the ants carry lactic and acetic acid bacteria. Acids produced by these bacteria help coagulate the dairy. One type of these bacteria was similar to that found in commercial sourdough.

The insects themselves also help in the yogurt-making process. Formic acid, which is part of the ant's natural chemical defense system, acidifies the milk, affects its texture, and likely creates an environment for yogurt's acid-loving microbes to thrive, say the researchers. Enzymes from the ant and the microbes work in tandem to break down milk proteins and turn milk into yogurt.




The researchers compared yogurts made with live, frozen, and dehydrated ants. Only live ants seeded the right microbial community, meaning they are best suited for yogurt making. However, the team found that caution was necessary to make sure the ant products were safe to consume: live ants can harbor parasites, and freezing or dehydrating ants can sometimes allow harmful bacteria to flourish.

To test out the contemporary culinary possibilities of ant yogurt, the team then partnered with chefs at Alchemist, a two-star Michelin restaurant in Copenhagen, Denmark, who gave the traditional yogurt a modern twist. They served guests several concoctions including yogurt ice-cream sandwiches shaped like an ant, mascarpone-like cheeses with a pungent tang, and cocktails clarified with a milk wash -- all inspired by ant yogurt and using the insect as a key ingredient.

"Giving scientific evidence that these traditions have a deep meaning and purpose, even though they might seem strange or more like a myth, I think that's really beautiful," says Jahn.

"I hope people recognize the importance of community and maybe listen a little closer when their grandmother shares a recipe or memory that seems unusual," says Sinotte. "Learning from these practices and creating space for biocultural heritage in our foodways is important."




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/10/251005085623.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Nearly half of drivers killed in crashes had THC in their blood | ScienceDaily
    	In a review of 246 deceased drivers, 41.9% tested positive for active THC in their blood, with an average level of 30.7 ng/mL -- far exceeding most state impairment limits.
    	The high rate of THC positivity remained consistent over six years and was unaffected by the state's legalization of recreational cannabis during the study period.
    	Messaging around the dangers of smoking cannabis and driving needs to be stronger, authors argue.

New study findings show that over 40% of drivers who died in motor vehicle collisions tested positive for active delta-9-tetrahydrocannabinol (THC) in their system, with average blood levels far exceeding those considered to cause impairment. The research highlights a significant and persistent public health risk that is unchanged by the legalization of recreational cannabis, the authors said.

The research will be presented at the American College of Surgeons (ACS) Clinical Congress 2025 in Chicago, October 4-7.

Researchers analyzed coroner records from Montgomery County in Ohio from January 2019 to September 2024, focusing on 246 deceased drivers who were tested for THC following a fatal crash. When autopsies are performed, drug screening is typically part of the process. The study period included the state's legalization of recreational cannabis in 2023.

"I was surprised to see that level," said lead author Akpofure P. Ekeh, MBBS, FACS, a professor of surgery at Wright State University in Dayton, Ohio. "An average level of 30.7 ng/mL generally means those people must have consumed marijuana at some time close to driving. This isn't about residual use; it's about recent consumption."

Key Study Findings
    	High Prevalence: 103 drivers (41.9%) overall tested positive for THC, with yearly rates ranging from 25.7% to 48.9%.
    	No Effect from Legalization: The rate of drivers who tested positive for THC did not change significantly before or after legalization (42.1% vs. 45.2%), indicating that legal status did not influence the behavior of those who chose to drive after use.
    	Consistent Over Time: The high rate of THC positivity showed no significant change over the six-year study period.

The study notes that blood THC levels are typically drawn by the coroner within hours of death, providing an accurate snapshot of a driver's state at the time of the crash. Most states that have set legal limits for driving range from 2 to 5 nanograms per milliliter (ng/mL) -- a threshold the average level in this study (30.7 ng/mL) far exceeded.




"The messaging over the last few years has been just the push towards recreational legalization," Dr. Ekeh noted. "The problem is that from a public health standpoint, there has not been enough emphasis on some of the downsides and the dangers that can occur. People should treat smoking marijuana just like they treat alcohol: don't smoke and drive."

Co-authors are Lois Nguapa, BS; Clara Mussin Phillips, BS; and Ann Cardosi, BS, MPH.

Citation: Ekeh A, et al. Cannabis Prevalence in Drivers Involved in Motor Vehicle Crash Fatalities over a 6-Year Period, Scientific Forum, American College of Surgeons (ACS) Clinical Congress 2025.

Note: This research was presented as an abstract at the ACS Clinical Congress Scientific Forum. Research abstracts presented at the ACS Clinical Congress Scientific Forum are reviewed and selected by a program committee but are not yet peer reviewed.
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Lighting the way for electric vehicles by using streetlamps as chargers | ScienceDaily
Electric vehicles (EVs) can have lower fuel costs and reduce emissions relative to cars that use gasoline, but they are only a practical option if drivers have convenient ways to charge them. For people who live in multi-unit dwellings or in urban areas, access to charging infrastructure may be particularly limited, which in turn limits EV adoption.


						
To address this issue, a team of researchers at Penn State created a scalable framework to develop, analyze and evaluate using streetlights as a low-cost, equitable EV charging option. They then installed 23 streetlight charging units in Kansas City, Missouri, and tested their framework. The researchers found that streetlight charging stations, compared to traditional EV charging stations, were more cost- and time-effective, had fewer negative environmental impacts, and were more convenient and accessible.

Their results were published in the Journal of Urban Planning and Development, which is overseen by the American Society of Civil Engineers.

"The motivation for this work comes from the fact that many apartment and multi-unit dwelling residents, particularly in urban and downtown areas, lack access to dedicated home EV chargers, since they don't have the privilege of owning a garage," said Xianbiao "XB" Hu, associate professor of civil and environmental engineering. "Fortunately, streetlight poles are already powered and typically owned by municipalities, making them relatively easy to work with. Their placement -- often near on-street parking and in high-traffic areas -- makes them well-positioned to serve both local residents and visitors."

Funded by the U.S. Department of Energy, the researchers partnered with the Kansas City, the non-profit organization Metro Energy Center, local utilities companies and the National Renewable Energy Lab to retrofit existing streetlights to function as EV chargers. They then established a three-pronged framework -- focused on demand, feasibility and benefits -- for other communities to use to develop streetlight EV chargers.

"The scalability was a huge part of what makes this framework important," said corresponding author Yang "Chris" Song, who was a doctoral student at Penn State at the time of the research and is now a data scientist at ElectroTempo. "Creating something that works not just in one specific city but that can be adopted by many communities easily is critical for increasing EV use across the country."

To determine demand, the researchers looked at factors including land use, station density, points of interest nearby, and traffic volume and then used the data to train artificial intelligence models to make demand predictions based on these factors.




"We also took into account equity, which here means the proactive engagement with the community to ensure fair and inclusive distribution of the streetlight charging benefits across diverse neighborhoods," Song said.

The researchers used the demand and equity analyses to select 23 streetlights and installed EV charging stations. They collected data from the stations for one year.

Compared to traditional EV charging ports, they found that these stations were much cheaper to install, since the infrastructure already existed. They also found that the streetlight chargers offered significantly faster charging speeds, likely because they draw power from dedicated municipal electrical lines and face less competition from multiple vehicles charging simultaneously, unlike clustered commercial stations, according to Yuyan "Annie" Pan, a postdoctoral researcher working with Hu. The streetlight charging stations also benefited the environment, since there were gasoline savings and greenhouse gas reductions by using locations where cars were already parking.

"We found that using streetlights for EV charging offers an innovative and equitable approach to expanding charging infrastructure and promoting sustainable electrification," Pan said.

For next steps, the researchers said they would like to build on their models to incorporate more detailed socio-economic data and weather information. Incorporating socio-economic factors will help identify communities with limited EV access or adoption potential, ensuring more equitable infrastructure deployment. Weather data is also critical, as extreme temperatures can affect battery performance, travel frequency and overall energy demand.

Tianjia Yang, a postdoctoral researcher, and Yuxin Ding, a doctoral candidate, both of whom are affiliated with the Department of Civil and Environmental Engineering, are co-authors on the paper.

The U.S. Department of Energy supported this work.
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Brain cancer that eats the skull stuns scientists | ScienceDaily
Scientists at Montefiore Einstein Comprehensive Cancer Center (MECCC) and Albert Einstein College of Medicine have shown for the first time that glioblastoma -- the deadliest form of brain cancer -- affects not just the brain but also erodes the skull, alters the makeup of skull marrow, and interferes with the body's immune response. Drugs intended to inhibit skull-bone loss made the cancer more aggressive, according to results published on October 3 in Nature Neuroscience.


						
"Our discovery that this notoriously hard-to-treat brain cancer interacts with the body's immune system may help explain why current therapies -- all of them dealing with glioblastoma as a local disease -- have failed, and it will hopefully lead to better treatment strategies," said the paper's corresponding author Jinan Behnan, Ph.D., assistant professor in the Leo M. Davidoff Department of Neurological Surgery and in the department of microbiology & immunology at Einstein, and a member of the National Cancer Institute (NCI)-designated MECCC.

According to the NCI, approximately 15,000 people are diagnosed with glioblastoma each year. The median survival of those who receive standard treatment of surgery, chemotherapy, and radiation is approximately 15 months.

A Matter of Marrow

As is true for many other bones, the skull contains marrow in which immune cells and other blood cells form. Dr. Behnan's research on glioblastoma and the skull was prompted by recent studies revealing extremely thin channels that connect the skull with its underlying brain, allowing molecules and cells to travel between the skull's marrow and the brain.

Dr. Behnan and colleagues used advanced imaging techniques on mice that developed two different types of glioblastomas. They found that the tumors caused skull bones to erode, especially along the sutures where skull bones fuse. Such erosions seem to be unique to glioblastoma and other malignant intracranial tumors, since they don't occur with strokes, other types of brain damage, or even other systemic cancers. Computerized-tomography (CT) images of patients with glioblastoma revealed that decreases in skull thickness were present in the same anatomic areas as in mice.

The skull erosions in the mice were found to have increased the number and diameter of the skull-to-bone channels. The researchers hypothesized that these channels might allow the glioblastoma to transmit signals to the skull marrow that could profoundly change its immune landscape.




A Tilt Towards Inflammation

Using single-cell RNA sequencing, the researchers found that glioblastoma had dramatically shifted the skull marrow's immune-cell balance in favor of pro-inflammatory myeloid cells -- nearly doubling the levels of inflammatory neutrophils, while nearly eliminating several types of antibody-producing B cells as well as other B cells.

"The skull-to-brain channels allow an influx of these numerous pro-inflammatory cells from the skull marrow to the tumor, rendering the glioblastoma increasingly aggressive and, all too often, untreatable," said study co-author E. Richard Stanley, Ph.D., professor of developmental and molecular biology at Einstein. "This indicates the need for treatments that restore the normal balance of immune cells in the skull marrow of people with glioblastoma. One strategy would be suppressing the production of pro-inflammatory neutrophils and monocytes while at the same time restoring the production of T and B cells."

Interestingly, and adding to evidence that glioblastoma is a systemic rather than local disease, the marrows of the skull and femur reacted differently to the cancer. Glioblastoma activated several genes in the skull marrow that boosted production of inflammatory immune cells; but in femur marrow, the cancer suppressed genes needed to produce several types of immune cells.

The researchers wondered if administering anti-osteoporosis drugs that prevent bone loss would affect skull-bone erosion, glioblastoma, or both. To find out, they gave mice with glioblastoma tumors two different drugs approved by the U.S. Food and Drug Administration for treating osteoporosis. Both drugs (zoledronic acid and denosumab) halted skull erosion -- but one of them (zoledronic acid) also fueled tumor progression in one type of glioblastoma. Both drugs also blocked the beneficial effects of anti-PD-L1, an immunotherapy drug that boosts levels of tumor-fighting T cells.

The Nature Neuroscience paper is titled "Brain Tumors Induce Widespread disruption of Calvarial Bone and Alteration of Skull Marrow Immune Landscape." Additional MECCC and Einstein authors include Abhishek Dubey, Biljana Stangeland, Imane Abbas, David Fooksman, Ph.D., Wade R. Koba, B.S., Jinghang Zhang, M.D., Benjamin T. Himes, Ph.D., Derek Huffman, Ph.D., Zhiping Wu, Rachel Welch, David Reynolds, B.S., Kostantin Dobrenis, Ph.D., Qinge Ye, Kevin Fisher, and Emad Eskandar, M.D. Other authors include Erika Yamashita, Yutaka Uchida and Masaru Ishii, at Osaka University, Osaka, Japan, Robert A. Harris at Karolinska Hospital Solna, Stockholm, Sweden, Gregory M Palmer at Duke University Medical Center, Durham, North Carolina, Olivia R. Lu and Winson S. Ho at University of California, San Francisco, CA, and Alexander F. Fiedler at German Rheumatism Research Center (DRFZ) and Freie Universitat Berlin, Berlin, Germany.
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Why the brain's GPS fails with age, and how some minds defy it | ScienceDaily
In the realm of memories, "where" holds special importance. Where did I leave my keys? Where did I eat dinner last night? Where did I first meet that friend? Recalling locations is necessary for daily life, yet spatial memory -- which keeps track of "where" -- is one of the first cognitive abilities to fade in old age. And deficits earlier in life can be a telltale sign of dementia.


						
Now, researchers at Stanford Medicine and their colleagues are uncovering what goes awry in older brains when spatial memory falters and whether these changes can be prevented.

In a new study comparing young, middle-aged and old mice, the researchers found that activity in the medial entorhinal cortex -- sometimes likened to the Global Positioning System of the brain -- becomes less stable and less attuned to the environment in elderly animals. Those with the most impaired activity in this brain region were the most confused on a spatial memory test.

"You can think of the medial entorhinal cortex as containing all the components you need to build a map of space," said Lisa Giocomo, PhD, professor of neurobiology and senior author of the study to publish Oct. 3 in Nature Communications.

"Before this study, there was extremely limited work on what actually happens to this spatial mapping system during healthy aging."

Although, on average, elderly mice were noticeably worse than their younger counterparts at navigating their environments, there was wide variation among them -- a sign that spatial memory decline may not be an inevitable part of advanced age.

Mental maps

The medial entorhinal cortex is an essential part of the brain's navigation system. It contains a variety of cells that track different information, including the animal's speed and head direction, as well as the dimensions and borders of a space. For the new study, the researchers focused on so-called grid cells, which create a map of the environment, almost like a longitude and latitude system.




They studied mice in three age categories: young mice approximately 3 months old, middle-aged mice approximately 13 months old and old mice approximately 22 months old. These ages roughly correlate to human 20-year-olds, 50-year-olds and 75- to 90-year-olds.

The researchers recorded the brain activity of slightly thirsty mice as they ran virtual reality tracks looking for hidden rewards -- a lick of water. They ran on a stationary ball surrounded by screens that displayed the virtual environment, like a mouse-sized treadmill in a mouse-sized Imax theater.

Each mouse ran the tracks hundreds of times over six days. (Mice are naturally avid runners, the researchers noted.)

With enough repetition, mice in all age groups could learn the location of a hidden reward on a particular track. By day six, they stopped only to lick at the reward locations. Accordingly, the grid cells in their medial entorhinal cortex developed distinct firing patterns for each track, as if building custom mental maps.

Switching tracks

But on a more challenging task in which the mice were randomly alternated between two different tracks they had already learned, each with a different reward location, the elderly mice were stymied -- seemingly unable to determine which track they were on.




"In this case, the task was more similar to remembering where you parked your car in two different parking lots or where your favorite coffeeshop is in two different cities," Giocomo said.

Unsure of where they were, the old mice tended to sprint the rest of the track without bothering to stop and search for rewards. A few took a different tactic and tried licking everywhere.

Their grid cells reflected their confusion. Despite having developed distinct firing patterns for each track, their grid cells fired erratically when the tracks were alternated.

"Their spatial recall and their rapid discrimination of these two environments was really impaired," said Charlotte Herber, PhD, an MD-PhD student and lead author of the study.

The findings seem to align with human behavior. "Older people often can navigate familiar spaces, like their home or the neighborhood they've always lived in, but it's really hard for them to learn to navigate a new place, even with experience," Giocomo said.

In contrast, both young and middle-aged mice understood the assignment by day six, and their grid cell activity swiftly matched whichever track they were on.

"Over days one through six, they have progressively more stable spatial firing patterns that are specific to context A and specific to context B," Herber said. "The aged mice fail to the develop these discrete spatial maps."

The middle-aged mice had somewhat weaker patterns in their brain activity, but they performed very similarly to the young mice. "We think this is a cognitive capacity that at least until about 13 months old in a mouse, or maybe 50 to 60 years old in a human counterpart, is probably intact," Herber said.

Super-ager

Though young and middle-aged mice performed uniformly within their age groups, the oldest set showed more variability in spatial memory.

Male mice generally performed better than female mice, though the researchers do not yet know why.

One elderly male mouse stood out: It aced the test, remembering the hidden reward locations on alternating tracks just as well as, if not better than, the young and middle-aged mice.

"It was the very last mouse I recorded and, honestly, when I was watching it run the experiment, I thought, 'Oh no, this mouse is going to screw up the statistics,'" Herber said.

Instead, the super-ager mouse turned out to confirm the link between grid cell activity and spatial memory. Its grid cells were as unusually sprightly as its behavior, firing clearly and accurately in each environment.

"The variability in the aged group allowed us to establish these correlative relationships between neural function and behavior," Herber said.

The super-ager mouse also encouraged the researchers to look for genetic differences that might underly variability in aging. They sequenced the RNA of young and old mice and found 61 genes that were more expressed in mice with unstable grid cell activity. These genes could be involved in either driving or compensating for spatial memory decline, the researchers said.

The gene Haplin4, for example, contributes to the network of proteins that surround neurons, known as the perineuronal net, which could help shore up grid cell stability and protect spatial memory in aging mice.

"Just like mice, people also exhibit a variable extent of aging," Herber said. "Understanding some of that variability -- why some people are more resilient to aging and others are more vulnerable -- is part of the goal of this work."

Researchers at the University of California, San Francisco, contributed to the study.

The study received funding from the Stanford University Medical Scientist Training Program, the National Institute on Aging, the National Institutes of Health BRAIN Initiative (grant U19NS118284), National Institute of Mental Health (grants MH126904 and MH130452), the National Institute on Drug Abuse (grant DA042012), the Vallee Foundation and the James S. McDonnell Foundation.
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Think light drinking protects your brain? Think again | ScienceDaily
Drinking any amount of alcohol likely increases the risk of dementia, suggests the largest combined observational and genetic study to date, published online in BMJ Evidence Based Medicine.


						
Even light drinking -- generally thought to be protective, based on observational studies -- is unlikely to lower the risk, which rises in tandem with the quantity of alcohol consumed, the research indicates.

Current thinking suggests that there might be an 'optimal dose' of alcohol for brain health, but most of these studies have focused on older people and/or didn't differentiate between former and lifelong non-drinkers, complicating efforts to infer causality, note the researchers.

To try and circumnavigate these issues and strengthen the evidence base, the researchers drew on observational data and genetic methods (Mendelian randomization) from two large biological databanks for the entire 'dose' range of alcohol consumption.

These were the US Million Veteran Program (MVP), which includes people of European, African, and Latin American ancestry, and the UK Biobank (UKB), which includes people of predominantly European ancestry.

Participants who were aged 56-72 at baseline, were monitored from recruitment until their first dementia diagnosis, death, or the date of last follow-up (December 2019 for MVP and January 2022 for UKB), whichever came first. The average monitoring period was 4 years for the US group, and 12 for the UK group.

Alcohol consumption was derived from questionnaire responses -- over 90% of participants said they drank alcohol -- and the Alcohol Use Disorders Identification Test (AUDIT-C) clinical screening tool. This screens for hazardous drinking patterns, including the frequency of binge drinking (6 or more drinks at a time).




In all, 559,559 participants from both groups were included in observational analyses, 14,540 of whom developed dementia of any type during the monitoring period:10,564 in the US group; and 3976 in the UK group. And 48,034 died: 28,738 in the US group and 19,296 in the UK group.

Observational analyses revealed U-shaped associations between alcohol and dementia risk: compared with light drinkers (fewer than 7 drinks a week) a 41% higher risk was observed among non-drinkers and heavy drinkers consuming 40 or more drinks a week, rising to a 51% higher risk among those who were alcohol dependent.

Mendelian randomization genetic analyses drew on key data from multiple large individual genome-wide association studies (GWAS) of dementia, involving a total of 2.4 million participants to ascertain lifetime (rather than current) genetically predicted risks.

Mendelian randomization leverages genetic data, minimizing the impact of other potentially influential factors, to estimate causal effects: genomic risk for a trait (in this case, alcohol consumption) essentially stands in for the trait itself.

Three genetic measures related to alcohol use were used as different exposures, to study the impact on dementia risk of alcohol quantity, as well as problematic and dependent drinking.

These exposures were: self-reported weekly drinks (641 independent genetic variants); problematic 'risky' drinking (80 genetic variants); and alcohol dependency (66 genetic variants).




Higher genetic risk for all 3 exposure levels was associated with an increased risk of dementia, with a linear increase in dementia risk the higher the alcohol consumption.

For example, an extra 1-3 drinks a week was associated with a 15% higher risk. And a doubling in the genetic risk of alcohol dependency was associated with a 16% increase in dementia risk.

But no U-shaped association was found between alcohol intake and dementia, and no protective effects of low levels of alcohol intake were observed. Instead, dementia risk steadily increased with more genetically predicted drinking.

What's more, those who went on to develop dementia typically drank less over time in the years preceding their diagnosis, suggesting that reverse causation -- whereby early cognitive decline leads to reduced alcohol consumption -- underlies the supposed protective effects of alcohol found in previous observational studies, say the researchers.

They acknowledge that a principal limitation of their findings is that the strongest statistical associations were found in people of European ancestry, because of the numbers of participants of this ethnic heritage studied. Mendelian randomisation also relies on assumptions that can't be verified, they add.

Nevertheless, they suggest that their findings "challenge the notion that low levels of alcohol are neuroprotective."

And they conclude: "Our study findings support a detrimental effect of all types of alcohol consumption on dementia risk, with no evidence supporting the previously suggested protective effect of moderate drinking.

"The pattern of reduced alcohol use before dementia diagnosis observed in our study underscores the complexity of inferring causality from observational data, especially in aging populations.

"Our findings highlight the importance of considering reverse causation and residual confounding in studies of alcohol and dementia, and they suggest that reducing alcohol consumption may be an important strategy for dementia prevention."
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Strong friendships may literally slow aging at the cellular level | ScienceDaily
The cumulative effect of social advantages across a lifetime - from parental warmth in childhood to friendship, community engagement and religious support in adulthood - may slow the biological processes of aging. These social advantages appear to set back "epigenetic clocks" such that a person's biological age, as measured by analyzing DNA methylation patterns, is younger than their chronological age.


						
The research, which appeared in the October issue of the journal Brain, Behavior and Immunity -- Health, drew on data from more than 2,100 adults in the long-running Midlife in the United States, or MIDUS, study.

Anthony Ong, psychology professor at Cornell University, and fellow researchers found that people with higher levels of what they called "cumulative social advantage" showed slower epigenetic aging and lower levels of chronic inflammation.

The study focused on so-called epigenetic clocks, molecular signatures that estimate the pace of biological aging. Two in particular - GrimAge and DunedinPACE - are considered especially predictive of morbidity and mortality. Adults with stronger, more sustained social networks showed significantly younger profiles on both clocks.

"Cumulative social advantage is really about the depth and breadth of your social connections over a lifetime," Ong said. "We looked at four key areas: the warmth and support you received from your parents growing up, how connected you feel to your community and neighborhood, your involvement in religious or faith-based communities, and the ongoing emotional support from friends and family."

The researchers hypothesized that sustained social advantage becomes reflected in core regulatory systems linked to aging, including epigenetic, inflammatory and neuroendocrine pathways. Remarkably, they found that higher social advantage was linked to lower levels of interleukin-6, a pro-inflammatory molecule implicated in heart disease, diabetes and neurodegeneration. Interestingly, however, there were no significant associations with short-term stress markers like cortisol or catecholamines.

Unlike many earlier studies that looked at social factors in isolation - whether a person is married, for example, or how many friends they have - this work conceptualized "cumulative social advantage" as a multidimensional construct. And by combining both early and later-life relational resources, the measure reflects the ways advantage clusters and compounds.

"What's striking is the cumulative effect -- these social resources build on each other over time," Ong said. "It's not just about having friends today; it's about how your social connections have grown and deepened throughout your life. That accumulation shapes your health trajectory in measurable ways."

This doesn't mean a single friendship or volunteer stint can turn back the biological clock. The authors suggest that the depth and consistency of social connection, built across decades and different spheres of life, matters profoundly. The study adds weight to the growing view that social life is not just a matter of happiness or stress relief but a core determinant of physiological health.

"Think of social connections like a retirement account," Ong said. "The earlier you start investing and the more consistently you contribute, the greater your returns. Our study shows those returns aren't just emotional; they're biological. People with richer, more sustained social connections literally age more slowly at the cellular level. Aging well means both staying healthy and staying connected -- they're inseparable."
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Scientists just found cancer cells' hidden power source | ScienceDaily
Cancer cells mount an instant, energy-rich response to being physically squeezed, according to a study published in the journal Nature Communications. The surge of energy is the first reported instance of a defensive mechanism which helps the cells repair DNA damage and survive the crowded environments of the human body.


						
The findings help explain how cancer cells survive complex mechanical gauntlets like crawling through a tumor microenvironment, sliding into porous blood vessels or enduring the battering of the bloodstream. The discovery of the mechanism can lead to new strategies which pin cancer cells down before they spread.

Researchers at the Centre for Genomic Regulation (CRG) in Barcelona made the discovery using a specialized microscope that can compress living cells to just three microns wide, about one-thirtieth the diameter of a human hair. They observed that, that, within seconds of being squeezed, mitochondria in HeLA cells race to the surface of the nucleus and pump in extra ATP, the molecular energy source of cells.

"It forces us to rethink the role of mitochondria in the human body. They aren't these static batteries powering our cells, but more like agile first responders that can be summoned in emergency situations when cells are literally pressed to the limit," says Dr. Sara Sdelci, co-corresponding author of the study.

The mitochondria formed a halo so tight that the nucleus dimpled inward. The phenomenon was observed in 84 percent of confined HeLa cancer cells, compared with virtually none in floating, uncompressed cells. The researchers refer to the structures "NAMs," for nucleus-associated mitochondria.

To find out what NAMs did, the researchers deployed a fluorescent sensor that lights up when ATP enters the nucleus. The signal soared by around 60 percent within three seconds of the cells being squeezed. "It's a clear sign the cells are adapting to the strain and rewiring their metabolism," says Dr. Fabio Pezzano, co-first author of the study.

Subsequent experiments revealed why the power surge matters. Mechanical squeezing puts DNA under stress, snapping strands and tangling the human genome. Cells rely on ATP-hungry repair crews to loosen DNA and reach broken sites to mend the damage. Squeezed cells that received the extra boost of ATP repaired DNA within hours, while those without stopped dividing properly.




To confirm relevance for disease, the researchers also examined breast-tumor biopsies from 17 patients. The NAM halos appeared in 5.4 percent of nuclei at invasive tumor fronts versus 1.8 percent in the dense tumor core, a three-fold difference. "Seeing this signature in patient biopsies convinced us of the relevance beyond the lab bench," explains Dr. Ritobrata (Rito) Ghose, co-first author of the study.

The researchers were also able to study the cellular engineering which makes the mitochondrial rush possible. Actin filaments, the same protein cables that let muscles flex, compound around the nucleus, while the endoplasmic reticulum throws a mesh-like net. The combined scaffold, the study shows, physically traps the NAMs in place, forming the halo-like structure. When the researchers treated cells with latrunculin A, a drug that dismantles actin, NAM formation collapsed and the ATP tide receded.

If metastatic cells depend on NAM-driven ATP surges, drugs that block the scaffold could make tumors less invasive without broadly poisoning mitochondria and sparing healthy tissues. "Mechanical stress responses are an underexplored vulnerability of cancer cells that can open new therapeutic avenues," says Dr. Verena Ruprecht, co-corresponding author of the study.

While the study looked at cancer cells, the authors of the study stress the phenomenon is likely a universal phenomenon in biology. Immune cells squeezing through lymph nodes, neurons extending branches, and embryonic cells during morphogenesis all experience similar physical forces.

"Wherever cells are under pressure, a nuclear energy boost is likely safeguarding the integrity of the genome," concludes Dr. Sdelci. "It's a completely new layer of regulation in cell biology, marking a fundamental shift in our understanding of how cells survive intense periods of physical stress."
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        Tiny asteroid flew right over Antarctica, and no one saw it coming
        Asteroid 2025 TF zipped past Earth above Antarctica, coming within 428 km of the surface. Roughly the size of a small car, it was detected hours after the flyby and posed no danger. ESA astronomers later confirmed its trajectory with extraordinary accuracy.

      

      
        JWST spots a hidden red supergiant just before it exploded
        The James Webb Space Telescope has uncovered a massive red supergiant star just before it exploded, finally solving a cosmic mystery. Hidden beneath layers of dust, the doomed star revealed itself through Webb's infrared eyes. The finding shows that many massive stars do explode but are obscured from view -- until now.

      

      
        Scientists stunned by wild Martian dust devils racing at hurricane speeds
        Mars may look calm, but new research reveals it's a world of fierce winds and swirling dust devils racing at hurricane-like speeds. Using deep learning on thousands of satellite images from European orbiters, scientists have discovered that Martian winds can reach up to 160 km/h -- much stronger than previously thought. These powerful gusts play a key role in shaping the planet's weather and climate by lifting vast amounts of dust into the atmosphere.

      

      
        Scientists suggest the brain may work best with 7 senses, not just 5
        Scientists at Skoltech developed a new mathematical model of memory that explores how information is encoded and stored. Their analysis suggests that memory works best in a seven-dimensional conceptual space -- equivalent to having seven senses. The finding implies that both humans and AI might benefit from broader sensory inputs to optimize learning and recall.

      

      
        Scientists just found a molecule that could stop Parkinson's in its tracks
        Researchers have designed a peptide that prevents the deadly misfolding of alpha-synuclein, the protein behind Parkinson's and some dementias. In lab and animal tests, it stabilized the protein and improved motor function. The work demonstrates the power of rational drug design in tackling brain diseases that have long lacked effective treatments.

      

      
        Glowing shark and hidden crab found deep off Australia
        In a stunning glimpse into the mysteries of the deep, scientists have uncovered two new marine species off Western Australia--a glowing lanternshark and a tiny porcelain crab. The discoveries, made from specimens collected during a 2022 CSIRO research voyage, highlight both the dazzling adaptations of life in the deep sea and the vast number of species yet to be described.

      

      
        Scientists just proved the moai could walk, solving a 500-year mystery
        Researchers confirmed that Rapa Nui's moai statues could "walk" upright using a rocking motion, aided by rope and just a few people. Experiments with replicas and 3D models revealed design features like a forward lean and curved bases that made movement possible. Concave roads across the island further supported this transport method. The findings celebrate the innovation and intelligence of the ancient islanders.

      

      
        Hubble captures a galaxy that glows in blue and gold
        Hubble captured a breathtaking view of NGC 6000, a spiral galaxy where blue newborn stars shine beside golden, aging ones. The image also reveals traces of ancient supernovae still glowing faintly among the stars. As a bonus, an asteroid crossed Hubble's field of view, leaving bright streaks that photobombed the shot. The result is a vivid snapshot of cosmic beauty and chance.

      

      
        Physicists just built a quantum lie detector. It works
        An international team has confirmed that large quantum systems really do obey quantum mechanics. Using Bell's test across 73 qubits, they proved the presence of genuine quantum correlations that can't be explained classically. Their results show quantum computers are not just bigger, but more authentically quantum. This opens the door to more secure communication and stronger quantum algorithms.

      

      
        Bacteria hidden inside tumors could help beat cancer
        Scientists have discovered that bacteria living inside tumors can produce a molecule that fights cancer and enhances chemotherapy. The molecule, called 2-methylisocitrate (2-MiCit), was found to make colorectal cancer cells more vulnerable to chemotherapy by damaging their DNA and disrupting their metabolism. Experiments using worms, flies, and human cancer cells confirmed its potent anti-cancer effects.

      

      
        The Red Sea that vanished and the catastrophic flood that brought it back
        Researchers at KAUST have confirmed that the Red Sea once vanished entirely, turning into a barren salt desert before being suddenly flooded by waters from the Indian Ocean. The flood carved deep channels and restored marine life in less than 100,000 years. This finding redefines the Red Sea's role as a key site for studying how oceans form and evolve through extreme geological events.

      

      
        Scientists uncover a hidden power source inside a monster black hole
        Scientists have simulated how M87*, the supermassive black hole at the center of the galaxy M87, powers its immense particle jet. The Frankfurt team's FPIC code shows that magnetic reconnection, where magnetic field lines snap and reform, works alongside the traditional Blandford-Znajek mechanism to release rotational energy. These findings shed new light on how black holes energize the cosmos and shape galaxies.

      

      
        Gaia solves the mystery of tumbling asteroids and reveals what's inside them
        By combining Gaia's massive asteroid dataset with AI modeling, scientists discovered that asteroid rotation depends on how often they've been hit. A mysterious gap in rotation speeds marks where collisions and internal friction balance out. This insight reveals that most asteroids are loose rubble piles, not solid rocks, and could behave very differently if struck by a deflection mission like NASA's DART.

      

      
        New research reveals what's really hiding in bottled water
        A chance encounter with plastic waste on a tropical beach sparked a deep investigation into what those fragments mean for human health. The research reveals that bottled water isn't as pure as it seems--each sip may contain invisible microplastics that can slip through the body's defenses and lodge in vital organs. These tiny pollutants are linked to inflammation, hormonal disruption, and even neurological damage, yet remain dangerously understudied.

      

      
        Scientists finally reveal what's behind long COVID's mysterious brain fog
        Researchers in Japan have pinpointed a biological cause of Long COVID brain fog using advanced PET brain imaging. They discovered widespread increases in AMPA receptor density linked to cognitive impairment and inflammation. The findings confirm brain fog as a measurable, biological condition and reveal new targets for treatment. This could open the door to effective diagnostics and therapies.

      

      
        Scientists find brain circuit that traps alcohol users in the vicious cycle of addiction
        Addiction often isn't about chasing pleasure--it's about escaping pain. Researchers at Scripps Research have discovered that a tiny brain region called the paraventricular nucleus of the thalamus (PVT) becomes hyperactive when animals learn that alcohol eases the agony of withdrawal. This circuit helps explain why people relapse: their brains learn that alcohol brings relief from stress and anxiety.

      

      
        Nanotech transforms vinegar into a lifesaving superbug killer
        Researchers have enhanced vinegar's antibacterial properties by infusing it with cobalt-based carbon nanoparticles. This nano-boosted solution kills harmful bacteria from both inside and outside their cells while remaining safe for humans. Tests on mice showed it healed infected wounds effectively. The discovery could be a breakthrough against antibiotic-resistant infections worldwide.

      

      
        Birds around the world share a mysterious warning cry
        Birds across the globe independently evolved a shared warning call against parasites, blending instinct and learning in a remarkable evolutionary pattern. The finding offers a rare glimpse into how cooperation and communication systems evolve across species.

      

      
        Astronomers discover the most powerful and distant cosmic ring ever seen
        Astronomers have found the most distant and energetic "odd radio circle" ever detected -- a massive double-ringed radio structure nearly 10 billion years old. The discovery, made with the help of citizen scientists using LOFAR, challenges theories that these cosmic rings are caused by black hole mergers. Instead, researchers suggest galactic superwinds may be to blame.

      

      
        3,000 years of secrets hidden beneath Egypt's greatest temple
        A sweeping new geoarchaeological study has revealed how Egypt's famed Karnak Temple complex rose from an island amid Nile floods to become one of the ancient world's most enduring sacred centers. By analyzing sediments and pottery fragments, researchers traced its transformation across three millennia and uncovered evidence that its placement may have mirrored the ancient Egyptian creation myth--where the first land emerged from primeval waters.

      

      
        October's sky comes alive with a supermoon and shooting stars
        October's night sky is set to dazzle, featuring a radiant supermoon, the fiery Draconid meteor shower, and the sparkling Orionids. As the full moon reaches its largest and brightest on October 6, stargazers can also catch the Draconids streaking from the constellation Draco. Later in the month, the Orionid meteors--fragments of Halley's Comet--will light up the sky, creating a breathtaking celestial display for anyone willing to look up.

      

      
        Thousands of sparkling newborn stars ignite in Webb's Lobster Nebula view
        NASA's James Webb Space Telescope has unveiled a breathtaking cosmic landscape that looks more like a scene from fantasy than reality. What appears to be a glowing mountain peak shrouded in mist is actually a massive field of dust and gas, sculpted by intense radiation and fierce stellar winds from newly formed stars. This region, called Pismis 24, sits within the Lobster Nebula about 5,500 light-years away in the constellation Scorpius.

      

      
        Black holes might hold the key to a 60-year cosmic mystery
        Scientists may have finally uncovered the mystery behind ultra-high-energy cosmic rays -- the most powerful particles known in the universe. A team from NTNU suggests that colossal winds from supermassive black holes could be accelerating these particles to unimaginable speeds. These winds, moving at half the speed of light, might not only shape entire galaxies but also fling atomic nuclei across the cosmos with incredible energy.

      

      
        For 170 years, U.S. Cities have followed a hidden law of growth and decline
        Despite massive technological and industrial changes, American cities have stayed remarkably coherent in how their economies fit together. This hidden order governs how cities diversify, grow, and reinvent themselves without losing their economic identity.

      

      
        It's not just genes -- parents can pass down longevity another way
        Scientists studying tiny roundworms have uncovered how the secrets of a long life can be passed from parents to their offspring -- without changing DNA. The discovery shows that when certain cellular structures called lysosomes change in ways that promote longevity, those benefits can travel from body cells to reproductive cells. This information is carried by histones, special proteins that help organize DNA, allowing the "memory" of those changes to be inherited.

      

      
        Why ultra-processed foods aren't the real villain behind overeating
        Researchers from Leeds found that overeating is driven more by what people believe about food than by its actual ingredients or level of processing. Foods perceived as fatty, sweet, or highly processed were more likely to trigger indulgence. Surprisingly, the "ultra-processed" label explained almost none of the difference in overeating behavior. The findings suggest that perception and psychology may be more important than packaging or processing.

      

      
        Would you eat yogurt made with ants? Scientists did
        In a remarkable blend of science and tradition, researchers have revived an old Balkan and Turkish yogurt-making technique that uses ants as natural fermenters. The ants' bacteria, acids, and enzymes transform milk into a rich, tangy yogurt while showcasing the diversity and complexity lost in modern, industrialized yogurt strains.

      

      
        Nearly half of drivers killed in crashes had THC in their blood
        Over 40% of fatal crash victims had THC levels far above legal limits, showing cannabis use before driving remains widespread. The rate didn't drop after legalization, suggesting policy changes haven't altered risky habits. Experts warn that the lack of public awareness around marijuana's dangers behind the wheel is putting lives at risk.

      

      
        Why the brain's GPS fails with age, and how some minds defy it
        Stanford scientists found that aging disrupts the brain's internal navigation system in mice, mirroring spatial memory decline in humans. Older mice struggled to recall familiar locations, while a few "super-agers" retained youthful brain patterns. Genetic clues suggest some animals, and people, may be naturally resistant to cognitive aging. The discovery could pave the way for preventing memory loss in old age.

      

      
        Think light drinking protects your brain? Think again
        A massive new study combining observational and genetic data overturns the long-held belief that light drinking protects the brain. Researchers found that dementia risk rises in direct proportion to alcohol consumption, with no safe level identified.

      

      
        This new semaglutide dose helped nearly half of patients lose 20% body weight
        The STEP UP trials revealed that a 7.2 mg dose of semaglutide led to greater weight loss than the currently approved 2.4 mg dose. Nearly half of participants lost 20% or more of their body weight, while also improving metabolic health. Side effects were mostly mild and temporary. Researchers say this could reshape obesity treatment if confirmed in longer-term studies.

      

      
        From gentle giants to ghostly hunters, sharks face an unseen peril
        New research reveals that deep-sea mining could dramatically threaten 30 species of sharks, rays, and ghost sharks whose habitats overlap with proposed mining zones. Many of these species, already at risk of extinction, could face increased dangers from seafloor disruptions and sediment plumes caused by mining activity.

      

      
        Hidden for 70 million years, a tiny fossil fish is rewriting freshwater evolution
        Researchers in Alberta uncovered a fossil fish that rewrites the evolutionary history of otophysans, which today dominate freshwater ecosystems. The new species, Acronichthys maccognoi, shows early adaptations for its unusual hearing system. Evidence suggests otophysans moved from oceans to rivers more than once, leaving scientists puzzled about their ancient global journeys.

      

      
        Scientists discover hidden protein that switches off hunger
        Researchers have uncovered how a protein called MRAP2 acts as a key regulator of hunger. It helps move the appetite receptor MC4R to the cell's surface, allowing it to send stronger "stop eating" signals. The discovery offers new hope for tackling obesity by targeting this natural hunger switch.

      

      
        Hidden cellular "power switch" could transform Parkinson's treatment
        Researchers uncovered a key cellular regulator, PP2A-B55alpha, that controls both the cleanup of damaged mitochondria and the creation of new ones. In Parkinson's disease models, reducing this regulator improved symptoms and mitochondrial health. The findings could inspire new drugs for Parkinson's, mitochondrial disorders, and even cancer.

      

      
        Scientists finally found the "dark matter" of electronics
        Scientists at OIST have, for the first time, directly tracked the elusive "dark excitons" inside atomically thin materials. These quantum particles could revolutionize information technology, as they are more stable and resistant to environmental interference than current qubits.

      

      
        What looks like dancing is actually a bug's survival trick
        The matador bug's flamboyant leg-waving puzzled scientists for years, with early guesses pointing to courtship. But experiments revealed the waving is a defense tactic against predators. Related species also share the behavior, possibly signaling toxicity or creating visual confusion. The discovery raises fresh questions about insect evolution and survival strategies.

      

      
        Doctors stunned by a cheap drug's power against colon cancer
        A Scandinavian clinical trial has revealed that low-dose aspirin can halve the risk of colon and rectal cancer recurrence in patients with specific genetic mutations. The research, involving over 3,500 patients, is the first randomized study to confirm aspirin's powerful effect in this context. The findings suggest aspirin could become a widely available, inexpensive precision medicine, reshaping cancer treatment strategies globally.

      

      
        A tiny detector could unveil gravitational waves we've never seen before
        Researchers have designed a new type of gravitational wave detector that operates in the milli-Hertz range, a region untouched by current observatories. Built with optical resonators and atomic clocks, the compact detectors can fit on a lab table yet probe signals from exotic binaries and ancient cosmic events. Unlike LIGO, they're relatively immune to seismic noise and could start working long before space missions like LISA launch.

      

      
        Rogue planet spotted devouring 6 billion tons every second
        Astronomers have uncovered a runaway feeding frenzy in a rogue planet drifting freely through space, devouring six billion tonnes of gas and dust every second. Located 620 light-years away in the Chamaeleon constellation, the object, Cha 1107-7626, is growing at the fastest rate ever seen in any planet. The dramatic surge in mass revealed evidence of strong magnetic fields and changing chemistry, including water vapor, previously only observed in young stars.

      

      
        Fat may secretly fuel Alzheimer's, new research finds
        New research from Houston Methodist reveals how obesity may directly drive Alzheimer's disease. Scientists discovered that tiny messengers released by fat tissue, called extracellular vesicles, can carry harmful signals that accelerate the buildup of amyloid-b plaques in the brain. These vesicles even cross the blood-brain barrier, making them powerful but dangerous connectors between body fat and brain health.

      

      
        Scientists just cracked the mystery of why cancer immunotherapy fails
        Ohio State researchers have discovered that exhausted T cells collapse under the weight of misfolded proteins, activating a destructive stress response called TexPSR. Unlike normal stress systems, TexPSR accelerates protein production, flooding the cells with toxic buildup. Blocking it restored T-cell function and improved cancer immunotherapy.

      

      
        Scientists uncover a mysterious Jurassic lizard with snake-like jaws
        A strange Jurassic lizard discovered on Scotland's Isle of Skye is shaking up what we know about snake evolution. Named Breugnathair elgolensis, the "false snake of Elgol" combined hook-like, python-style teeth and jaws with the short body and limbs of a lizard. Researchers spent nearly a decade studying the 167-million-year-old fossil, revealing that it belonged to a newly defined group of squamates and carried features of both snakes and geckos.

      

      
        A flu test you can chew
        Flu detection could soon be as simple as chewing gum. Scientists have created a molecular sensor that releases a thyme-like flavor when it encounters influenza, offering a low-tech, taste-based alternative to nasal swabs. Unlike current tests that are slow, costly, or miss early infections, this method could catch the flu before symptoms appear.

      

      
        Japan's hot springs hold clues to the origins of life on Earth
        Billions of years ago, Earth's atmosphere was hostile, with barely any oxygen and toxic conditions for life. Researchers from the Earth-Life Science Institute studied Japan's iron-rich hot springs, which mimic the ancient oceans, to uncover how early microbes survived. They discovered communities of bacteria that thrived on iron and tiny amounts of oxygen, forming ecosystems that recycled elements like carbon, nitrogen, and sulfur.

      

      
        Scientists just found the shocking reason Chile's quake shook so hard
        A massive quake struck Calama, Chile, in 2024, surprising scientists with its unusual depth and destructive power. Unlike typical deep quakes, it broke past thermal limits and triggered an intense "thermal runaway" rupture. Researchers say the event challenges long-held theories and highlights the need for improved monitoring and preparedness. Their findings could shape how we predict and respond to future seismic threats worldwide.

      

      
        The Moon's far side is hiding a chilling secret
        New lunar samples from the far side reveal it formed from cooler magma than the near side, confirming the Moon's interior is not uniform. Researchers suggest fewer heat-producing elements on the far side explain the difference. Theories range from ancient cosmic collisions to Earth's gravitational pull. These discoveries bring us closer to solving the Moon's long-standing "two-faced" mystery.

      

      
        Scientists just recreated a wildfire that made its own weather
        In 2020, California's Creek Fire became so intense that it generated its own thunderstorm, a phenomenon called a pyrocumulonimbus cloud. For years, scientists struggled to replicate these explosive fire-born storms in climate models, leaving major gaps in understanding their global effects. Now, a new study has finally simulated them successfully, reproducing the Creek Fire's storm and others like it.
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Tiny asteroid flew right over Antarctica, and no one saw it coming | ScienceDaily
Asteroid 2025 TF passed over Antarctica at 00:47:26 UTC +- 18 seconds on October 1, coming within 428 +- 7 km of Earth's surface. That distance is nearly the same as the orbit of the International Space Station (approx. 370 -- 460 km).


						
Measuring about 1 to 3 meters in diameter, the asteroid was detected by the Catalina Sky Survey only a few hours after it had already passed by Earth. Space rocks of this size do not present any real threat. If one enters the atmosphere, it can create a bright fireball and sometimes leave behind small meteorites on the ground.

Soon after its detection, astronomers from ESA's Planetary Defence Office observed the object using the Las Cumbres Observatory telescope at Siding Spring in Australia.

Finding and tracking such a small object in the vastness of space, especially when its position is still uncertain, is a remarkable achievement. These follow-up observations allowed scientists to determine the asteroid's distance and timing of closest approach with outstanding precision.

Understanding the Risk: How Size Shapes the Threat

Asteroid 2025 TF, only a few meters wide, belongs to a class of near-Earth objects that are considered harmless on a planetary scale. Space rocks this small enter Earth's atmosphere several times each year, usually breaking apart high above the surface. When they do reach lower altitudes, the result is typically a spectacular fireball, sometimes followed by tiny meteorites scattered across the ground. Events of this scale rarely cause damage and often help scientists learn more about asteroid composition.

By comparison, objects measuring around 20 meters across -- such as the one that exploded over Chelyabinsk, Russia, in 2013 -- can generate powerful airbursts capable of damaging buildings and injuring people with shockwaves. That explosion released energy equivalent to hundreds of kilotons of TNT, reminding scientists that even modestly sized asteroids can have local effects.




Larger asteroids, those hundreds of meters or more in diameter, pose a much greater risk. While such events are rare, they have the potential to cause regional or even global consequences. For this reason, international efforts like ESA's Planetary Defence Office and NASA's Planetary Defense Coordination Office monitor and catalog these objects to predict potential impacts years or decades in advance.

Global Eyes on the Sky

Worldwide networks of observatories continually scan the heavens for moving objects, from bright comets to faint, fast-moving asteroids like 2025 TF. Surveys such as the Catalina Sky Survey and Pan-STARRS regularly discover new near-Earth objects, while dedicated follow-up telescopes refine their orbits.

These coordinated efforts form the backbone of planetary defense. When astronomers detect an object passing extremely close to Earth, even one just a few meters wide, they can test their detection systems and improve prediction models. Each observation strengthens our ability to identify potential hazards early, giving scientists valuable data for future encounters.

Why Close Passes Matter

Although Asteroid 2025 TF never posed a threat, flybys like this one highlight how dynamic and watchful our solar neighborhood is. Every close encounter serves as both a reminder of Earth's vulnerability and a demonstration of the growing precision of modern astronomy. The successful tracking of such a tiny object so soon after its discovery shows just how far planetary defense efforts have come -- and how prepared the global scientific community is to respond to whatever space sends our way.
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JWST spots a hidden red supergiant just before it exploded | ScienceDaily
A team of astronomers led by Northwestern University has captured the clearest and most detailed view ever of a dying star before its dramatic explosion.

Using NASA's James Webb Space Telescope (JWST), the international group identified the source of a supernova, known as its progenitor, in mid-infrared light for the first time. When combined with archival observations from the Hubble Space Telescope, the data revealed that the blast originated from a massive red supergiant star wrapped in an unexpected blanket of dust.

This breakthrough may finally explain why astronomers rarely see red supergiants explode, even though models predict they should account for most core-collapse supernovae. The new findings suggest these enormous stars do explode but are often hidden from view by thick dust clouds. Thanks to JWST's powerful infrared vision, scientists can now see through the obscuring dust, bridging the long-standing gap between theory and observation.

The research, published on Oct. 8 in The Astrophysical Journal Letters, represents JWST's first confirmed detection of a supernova's progenitor star.


						
"For multiple decades, we have been trying to determine exactly what the explosions of red supergiant stars look like," said Northwestern's Charlie Kilpatrick, who led the study. "Only now, with JWST, do we finally have the quality of data and infrared observations that allow us to say precisely the exact type of red supergiant that exploded and what its immediate environment looked like. We've been waiting for this to happen -- for a supernova to explode in a galaxy that JWST had already observed. We combined Hubble and JWST data sets to completely characterize this star for the first time."

Kilpatrick, a research assistant professor at Northwestern's Center for Interdisciplinary Exploration and Research in Astrophysics, is an expert on the life cycles of massive stars. His coauthor, Aswin Suresh, a graduate student in physics and astronomy at Northwestern's Weinberg College of Arts and Sciences, played a key role in the analysis.

Reddest, dustiest progenitor ever observed

The team first detected the supernova, named SN2025pht, on June 29, 2025, using the All-Sky Automated Survey of Supernovae. The event's light traveled from the nearby spiral galaxy NGC 1637, located about 40 million light-years from Earth.

By comparing Hubble and JWST images of NGC 1637 taken before and after the explosion, Kilpatrick, Suresh, and their collaborators pinpointed the progenitor star. It immediately stood out as both brilliant and intensely red. Although the star radiated roughly 100,000 times more light than the Sun, much of its glow was hidden by surrounding dust. The layer of dust was so dense that it made the star appear over 100 times dimmer in visible light than it would otherwise look. Because the dust blocked shorter, bluer wavelengths, the star's appearance shifted dramatically toward red.

"It's the reddest, dustiest red supergiant that we've seen explode as a supernova," Suresh said.

Massive stars in the late stages of their lives, red supergiants are among the largest stars in the universe. When their cores collapse, they explode as Type II supernovae, leaving behind either a neutron star or black hole. The most familiar example of a red supergiant is Betelguese, the bright reddish star in the shoulder of the constellation Orion.




"SN2025pht is surprising because it appeared much redder than almost any other red supergiant we've seen explode as a supernova," Kilpatrick added. "That tells us that previous explosions might have been much more luminous than we thought because we didn't have the same quality of infrared data that JWST can now provide."

Clues hidden in dust

The deluge of dust could help explain why astronomers have struggled to find red supergiant progenitors. Most massive stars that explode as supernovae are the brightest and most luminous objects in the sky. So, theoretically, they should be easy to spot before they explode. But that hasn't been the case.

Astronomers posit that the most massive aging stars also might be the dustiest. These thick cloaks of dust might dim the stars' light to the point of utter undetectability. The new JWST observations support this hypothesis.

"I've been arguing in favor of that interpretation, but even I didn't expect to see such an extreme example as SN2025pht," Kilpatrick said. "It would explain why these more massive supergiants are missing because they tend to be dustier."

In addition to the presence of dust itself, the dust's composition was also surprising. While red supergiants tend to produce oxygen-rich, silicate dust, this star's dust appeared rich with carbon. This suggests that powerful convection in the star's final years may have dredged up carbon from deep inside, enriching its surface and altering the type of dust it produced.




"The infrared wavelengths of our observations overlap with an important silicate dust feature that's characteristic of some red supergiant spectra," Kilpatrick said. "This tells us that the wind was very rich in carbon and less rich in oxygen, which also was somewhat surprising for a red supergiant of this mass."

A new era for exploding stars

The new study marks the first time astronomers have used JWST to directly identify a supernova progenitor star, opening the door to many more discoveries. By capturing light across the near- and mid-infrared spectrum, JWST can reveal hidden stars and provide missing pieces for how the most massive stars live and die.

The team now is searching for similar red supergiants that may explode as supernovae in the future. Observations by NASA's upcoming Nancy Grace Roman Space Telescope may help this search. Roman will have the resolution, sensitivity and infrared wavelength coverage to see these stars and potentially witness their variability as they expel out large quantities of dust near the end of their lives.

"With the launch of JWST and upcoming Roman launch, this is an exciting time to study massive stars and supernova progenitors," Kilpatrick said. "The quality of data and new findings we will make will exceed anything observed in the past 30 years."

The study, "The Type II SN 2025pht in NGC 1637: A red supergiant with carbon-rich circumstellar dust as the first JWST detection of a supernova progenitor star," was supported by the National Science Foundation (award number AST-2432037).
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Scientists stunned by wild Martian dust devils racing at hurricane speeds | ScienceDaily
Although Mars has an extremely thin atmosphere, it still experiences powerful winds that play a major role in shaping the planet's climate and in distributing its ever-present dust. These winds stir up dust into swirling columns called dust devils--rotating plumes of air and fine particles that sweep across the Martian surface. While the winds themselves are invisible, the dust devils they lift can be seen clearly in spacecraft images. Because they trace the flow of moving air, scientists use them as natural markers to study wind behavior that would otherwise remain unseen.

A new study led by Dr. Valentin Bickel from the Center for Space and Habitability at the University of Bern reveals that both dust devils and the winds driving them are much faster than scientists previously believed. These stronger winds may be responsible for much of the dust lofted into the Martian atmosphere, which has a major impact on the planet's weather and long-term climate. The research, conducted in collaboration with the University of Bern's Department of Space Research and Planetology, the Open University in the UK, and the German Aerospace Center (DLR), was recently published in Science Advances.


						
Movement of dust devils studied with the help of deep learning

"Using a state-of-the-art deep learning approach, we were able to identify dust devils in over 50,000 satellite images," explains first author Valentin Bickel. The team used images from the Bern-based Mars camera CaSSIS (Color and Stereo Surface Imaging System) and the stereo camera HRSC (High Resolution Stereo Camera). CaSSIS is on board the European Space Agency's (ESA) ExoMars Trace Gas Orbiter, while the HRSC camera is on board the ESA orbiter Mars Express. "Our study is therefore based exclusively on data from European Mars exploration," Bickel continues.

Next, the team studied stereo images of about 300 of these dust devils to determine their movement and speed. Co-author Nicolas Thomas, who led the development of the CaSSIS camera system at the University of Bern and whose work is funded by SERI's Swiss Space Office through ESA's PRODEX program, explains: "Stereo images are images of the same spot on the surface of Mars, but taken a few seconds apart. These images can therefore be used to measure the movement of dust devils."

Bickel emphasizes: "If you put the stereo images together in a sequence, you can observe how dynamically the dust devils move across the surface." (see the images on the website of the University of Bern)

Winds on Mars stronger than previously assumed

The results show that the dust devils and the winds surrounding them on Mars can reach speeds of up to 44 m/s, i.e. around 160 km/h, across the entire planet, which is much faster than previously assumed (previous measurements on the surface had shown that winds mostly remain below 50 km/h and - in rare cases - can reach a maximum of 100 km/h).




The high wind speed in turn influences the dust cycle on the Red Planet: "These strong, straight-line winds are very likely to bring a considerable amount of dust into the Martian atmosphere - much more than previously assumed," says Bickel. He continues: "Our data show where and when the winds on Mars seem to be strong enough to lift dust from the surface. This is the first time that such findings are available on a global scale for a period of around two decades."

Future Mars missions can benefit from the research results

The results obtained are also particularly important for future Mars missions. "A better understanding of the wind conditions on Mars is crucial for the planning and execution of future landed missions," explains Daniela Tirsch from the Institute of Space Research at the German Aerospace Center (DLR) and co-author of the study. "With the help of the new findings on wind dynamics, we can model the Martian atmosphere and the associated surface processes more precisely," Tirsch continues. These models are essential to better assess risks for future missions and adapt technical systems accordingly. The new study thus provides important findings for a number of research areas on Mars, such as research into the formation of dunes and slope streaks, as well as the creation of weather and climate models of Mars.

The researchers plan to further intensify the observations of dust devils and supplement the data obtained with targeted and coordinated observations of dust devils using CaSSIS and HRSC. "In the long term, our research should help to make the planning of Mars missions more efficient," concludes Bickel.
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Scientists suggest the brain may work best with 7 senses, not just 5 | ScienceDaily
Researchers at Skoltech have developed a mathematical model that explores how memory functions. When they analyzed this model, they discovered intriguing results that could help improve robotic systems, artificial intelligence, and our understanding of how the human mind stores information. The findings, published in Scientific Reports, suggest there might be an ideal number of senses--and if that's true, our five senses might not be enough!


						
"Our conclusion is of course highly speculative in application to human senses, although you never know: It could be that humans of the future would evolve a sense of radiation or magnetic field. But in any case, our findings may be of practical importance for robotics and the theory of artificial intelligence," said study co-author Professor Nikolay Brilliantov of Skoltech AI. "It appears that when each concept retained in memory is characterized in terms of seven features--as opposed to, say, five or eight--the number of distinct objects held in memory is maximized."

Following a research tradition that began in the early 20th century, the team focused on modeling the basic units of memory known as "engrams." An engram can be thought of as a sparse collection of neurons in different brain regions that fire together. Each engram represents a concept, described through a set of features. For humans, these features correspond to sensory experiences--for example, the concept of a banana includes its appearance, smell, taste, and other sensory qualities. In this framework, the banana becomes a five-dimensional object within a mental space containing all the other memories stored in the brain.

Engrams evolve over time, becoming sharper or more diffuse depending on how often they are triggered by sensory input from the outside world. This process represents how we learn and forget as we interact with our environment.

"We have mathematically demonstrated that the engrams in the conceptual space tend to evolve toward a steady state, which means that after some transient period, a 'mature' distribution of engrams emerges, which then persists in time," Brilliantov commented. "As we consider the ultimate capacity of a conceptual space of a given number of dimensions, we somewhat surprisingly find that the number of distinct engrams stored in memory in the steady state is the greatest for a concept space of seven dimensions. Hence the seven senses claim."

In other words, let the objects that exist out there in the world be described by a finite number of features corresponding to the dimensions of some conceptual space. Suppose that we want to maximize the capacity of the conceptual space expressed as the number of distinct concepts associated with these objects. The greater the capacity of the conceptual space, the deeper the overall understanding of the world. It turns out that the maximum is attained when the dimension of the conceptual space is seven. From this the researchers conclude that seven is the optimal number of senses.

According to the researchers, this number does not depend on the details of the model -- the properties of the conceptual space and the stimuli providing the sense impressions. The number seven appears to be a robust and persistent feature of memory engrams as such. One caveat is that multiple engrams of differing sizes existing around a common center are deemed to represent similar concepts and are therefore treated as one when calculating memory capacity.

The memory of humans and other living beings is an enigmatic phenomenon tied to the property of consciousness, among other things. Advancing the theoretical models of memory will be instrumental to gaining new insights into the human mind and recreating humanlike memory in AI agents.
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Scientists just found a molecule that could stop Parkinson's in its tracks | ScienceDaily
Scientists from the University of Bath, working together with researchers at the Universities of Oxford and Bristol, have created a molecule that stops a key protein linked to Parkinson's disease and certain dementias from clumping together. The research team has shown that this molecule works in an animal model of Parkinson's and believes it could one day form the basis of a treatment that slows the disease's progression.


						
Alpha-synuclein is a protein found mainly inside brain cells (neurons), where it helps control the release of neurotransmitters such as dopamine, the chemical that allows neurons to communicate with each other.

In Parkinson's disease, alpha-synuclein begins to stick together, forming toxic clusters that kill nerve cells. This cell loss leads to the hallmark symptoms of Parkinson's, including tremors, muscle stiffness, and difficulty with movement. Although existing therapies can ease these symptoms, none currently stop or reverse the underlying damage.

In its normal or "native state," alpha-synuclein is a flexible strand, but when it becomes active it folds into a helix. This shape is crucial for its role in carrying and delivering dopamine within the brain.

The researchers designed a short peptide that locks alpha-synuclein into its healthy helical shape, preventing it from transforming into the harmful clusters that cause cell death.

Lab experiments revealed that the peptide remains stable, can enter brain-like cells, and reduces the buildup of toxic protein deposits while improving movement in a worm model of Parkinson's disease.

Published in the journal JACS Au, the study highlights how rational peptide design can turn large, unstable proteins into smaller, more drug-like molecules.




The findings mark a significant step towards developing new peptide-based treatments for currently untreatable neurodegenerative conditions. Professor Jody Mason, from the Department of Life Sciences at the University of Bath, said: "Our work shows that it is possible to rationally design small peptides that not only prevent harmful protein aggregation but also function inside living systems.

"This opens an exciting path towards new therapies for Parkinson's and related diseases, where treatment options remain extremely limited."

Dr. Julia Dudley, Head of Research at Alzheimer's Research UK, which funded the research, said:

"Dementia isn't an inevitable part of ageing; it's caused by diseases like Alzheimer's. To make progress towards a cure for all forms of dementia, we need research focused on developing a broad range of treatments that can slow, stop and ultimately reverse these diseases.

"Although this is early research in an animal model, it's exciting to see that this new molecule can prevent the build-up of misfolded alpha-synuclein.

"By stabilizing alpha-synuclein in its healthy form, this could open the door to a new class of treatments that could slow progression in diseases like Parkinson's and dementia with Lewy bodies. We look forward to seeing this research taken to the next stage, potentially exploring how it would work in people.

"We're delighted to see such promising advances from Alzheimer's Research UK funded work opening up new avenues for treatments of the future, and the potential to change the lives of those affected by neurodegenerative diseases."

Further research is needed, but the team hopes that continued progress will enable these and similar molecules to advance towards clinical testing in the coming years.
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Glowing shark and hidden crab found deep off Australia | ScienceDaily
Researchers have described a new species of deep-sea lanternshark and crab, both with the help of specimens collected from a CSIRO-led 2022 voyage of CSIRO research vessel (RV) Investigator. Called the West Australian Lanternshark and a porcelain crab, the new species were described by separate research teams in papers published during September 2025.


						
Meet the West Australian Lanternshark Etmopterus westraliensis

Dr Will White, an ichthyologist from the CSIRO Australian National Fish Collection, was involved in describing the new shark species.

"Lanternsharks are an amazing group of sharks, and this new species was found at depths to 610 meters during biodiversity surveys for Parks Australia in the Gascoyne Marine Park area off Western Australia," Dr White said.

The West Australian Lanternshark is relatively small, with the largest specimen measuring just 407 millimeters long. Its large eyes are adapted for the dark depths of the ocean, and its slim body is equipped with two small dorsal (topside) fins, each featuring a sharp spine. Among the shark's most extraordinary features is its ability to glow.

"Lanternsharks are bioluminescent, with light produced by photophores located on their belly and flanks, which is where their common name comes from," Dr White said.

The species name E. westraliensis honors Western Australia, the region where it was discovered. It is the third shark species identified from specimens collected during the same 2022 voyage, following the Painted Hornshark and Ridged-egg Catshark, both revealed in 2023.




Meet the new porcelain crab Porcellanella brevidentata

Dr. Andrew Hosie, Curator of Aquatic Zoology at the Western Australian Museum, participated in describing this newly identified crab species.

"The new species of porcelain crab lives a symbiotic life with sea pens, which are a group of soft corals related to sea fans, where they will hide among the 'leaves' of the host," Dr Hosie said.

The crab is small, being around 15 millimeters in length, and is opalescent white-yellow in color. This makes it well-adapted to hide within the white leaves of its sea pen host. The new crab was found during surveys along the Ningaloo coast at depths to 122 meters.

"Porcelain crabs are known as filter feeders, feeding on plankton by using modified mouthparts with long hairs to sweep the water for small pieces of food such as plankton, rather than the typical crab method of grabbing and pinching food with their claws," Dr Hosie said.

Additional specimens used to identify and describe the new species of porcelain crab were collected during another CSIRO-led RV Investigator voyage in 2017.




A bounty of new life

Nearly 20 new species have now been described with the help of specimens collected on the 2022 voyage, including the Carnarvon Flapjack Octopus announced earlier in 2025. Incredibly, researchers estimate that there are potentially up to 600 new species still waiting to be described from the voyage.

The deep-sea is still largely unexplored and biodiversity surveys of these habitats are vital to increase our understanding of the incredible marine life that dwells in the depths of our oceans.

Researchers expect to discover more species new to science during an upcoming CSIRO-led voyage on RV Investigator to survey the deep-sea biodiversity of the Coral Sea Marine Park for Parks Australia. The voyage brings together many of the same researchers from the 2022 voyage, along with new collaborators and partners, to again turn wonder into discovery.

RV Investigator is part of the Marine National Facility, national collaborative research infrastructure funded by the Australian Government and operated by CSIRO, Australia's national science agency, on behalf of the nation.

Key points
    	Two species new to science have been discovered in the deep-sea  off Western Australia: the West Australian Lanternshark and a porcelain  crab.
    	Specimens to help describe the new species were collected during a CSIRO-led voyage on research vessel (RV) Investigator in 2022.
    	Scientists involved in finding these two new species are about  to depart on another biodiversity discovery voyage to the Coral Sea.
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Scientists just proved the moai could walk, solving a 500-year mystery | ScienceDaily
For years, researchers have puzzled over how the ancient people of Rapa Nui did the seemingly impossible and moved their iconic moai statues. Using a combination of physics, 3D modeling and on-the-ground experiments, a team including faculty at Binghamton University, State University of New York, has confirmed that the statues actually walked - with a little rope and remarkably few people.


						
Studying nearly 1,000 moai statues, Binghamton University Professor of Anthropology Carl Lipo and the University of Arizona's Terry Hunt found that the people of Rapa Nui likely used rope and "walked" the giant statues in a zig-zag motion along carefully designed roads.

Lipo and his colleagues had previously demonstrated via experimental evidence that the large statues "walked" from their quarry to ceremonial platforms using an upright, rocking motion, challenging a theory that the statues were moved lying prone on wooden devices.

"Once you get it moving, it isn't hard at all - people are pulling with one arm. It conserves energy, and it moves really quickly," said Lipo. "The hard part is getting it rocking in the first place. The question is, if it's really large, what would it take? Are the things that we saw experimentally consistent with what we would expect from a physics perspective?"

To explore how a larger statue might move, Lipo's team created high-resolution 3D models of the moai and identified distinctive design features - wide D-shaped bases and a forward lean - that would make them more likely to be moved in a rocking, zig-zagging motion.

Putting their theory to the test, the team built a 4.35-ton replica moai with the distinct 'forward-lean' design. With just 18 people, the team was able to transport the moai 100 meters in just 40 minutes, a marked improvement over previous vertical transport attempts.

"The physics makes sense," said Lipo. "What we saw experimentally actually works. And as it gets bigger, it still works. All the attributes that we see about moving gigantic ones only get more and more consistent the bigger and bigger they get, because it becomes the only way you could move it."

Adding to the support for this theory are the roads of Rapa Nui. Measuring 4.5 meters wide with a concave cross-section, the roads were ideal for stabilizing the statues as they moved forward.




"Every time they're moving a statue, it looks like they're making a road. The road is part of moving the statue," said Lipo. "We actually see them overlapping each other, and many parallel versions of them. What they are probably doing is clearing a path, moving it, clearing another, clearing it further, and moving it right in certain sequences. So they're spending a lot of time on the road part."

Lipo said that nothing else currently explains how the moai were moved. The challenge to anyone else is to prove them wrong.

"Find some evidence that shows it couldn't be walking. Because nothing we've seen anywhere disproves that," said Lipo. "In fact, everything we ever see and ever thought of keeps strengthening the argument."

Lipo said Rapa Nui is notorious for wild theories backed by zero evidence. This research is an example of putting a theory to the test.

"People have spun all kinds of tales about stuff that's plausible or possible in some way, but they never go about evaluating the evidence to show that, in fact, you can learn about the past and explain the record that you see in ways that are fully scientific," said Lipo. "One of the steps is simply saying, "Look, we can build an answer here."

Lipo said that the research also honors the people of Rapa Nui, who achieved a monumental engineering feat with limited resources.

"It shows that the Rapa Nui people were incredibly smart. They figured this out," said Lipo. "They're doing it the way that's consistent with the resources they have. So it really gives honor to those people, saying, look at what they were able to achieve, and we have a lot to learn from them in these principles."

The paper, "The Walking Moai Hypothesis: Archaeological Evidence, Experimental Validation, and Response to Critics," was published in the Journal of Archaeological Science.
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Hubble captures a galaxy that glows in blue and gold | ScienceDaily
Stars of all ages are on display in this new NASA/ESA Hubble Space Telescope Picture of the Week. This sparkling spiral galaxy is called NGC 6000 and it is located 102 million light-years away in the constellation Scorpius.


						
This galaxy has a glowing yellow center and glittering blue outskirts. The colors reflect differences in the average ages, masses and temperatures of the galaxy's stars. In the heart of the galaxy, the stars tend to be older and smaller. Less massive stars are cooler than more massive stars, and somewhat counterintuitively, cooler stars are redder, while hotter stars are bluer. Farther out along NGC 6000's spiral arms, brilliant star clusters host young, massive stars that appear distinctly blue.

Hubble collected the data for this image while surveying the sites of recent supernova explosions in nearby galaxies. NGC 6000 has hosted two recent supernovae: SN 2007ch in 2007 and SN 2010as in 2010. Using Hubble's sensitive detectors, researchers are able to discern the faint glow of supernovae years after the initial explosion. These observations help to constrain the masses of supernova progenitor stars and can indicate if they had any stellar companions.

By zooming in to the right side of the galaxy's disc in this image, you may see something else yellow and blue: a set of four thin lines. These are an asteroid in our Solar System, which was drifting across Hubble's field of view as it gazed at NGC 6000. The four streaks are due to different exposures that were recorded one after another with slight pauses in between. These were combined to create this final image. The colors appear this way because each exposure used a filter to collect only very specific wavelengths of light, in this case around red and blue. Having these separate exposures is important to study and compare stars by their colors -- but it also makes asteroid interlopers very obvious!




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/10/251007234522.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Physicists just built a quantum lie detector. It works | ScienceDaily
Can you prove whether a large quantum system truly behaves according to the weird and wonderful rules of quantum mechanics -- or if it just looks like it does? In a groundbreaking study, physicists from Leiden, Beijing en Hangzhou found the answer to this question.


						
You could call it a 'quantum lie detector': Bell's test designed by famous physicist John Bell. This test shows whether a machine, like a quantum computer, is truly using quantum effects or just mimics them.

As quantum technologies become more mature, ever more stringent tests of quantumness become necessary. In this new study, the researchers took things to the next level, testing Bell correlations in systems with up to 73 qubits -- the basic building blocks of a quantum computer.

The study involved a global team: theoretical physicists Jordi Tura, Patrick Emonts, PhD candidate Mengyao Hu from Leiden University, together with colleagues from Tsinghua University (Beijing) and experimental physicists from Zhejiang University (Hangzhou).
The world of quantum physics

Quantum mechanics is the science that explains how the tiniest particles in the universe -- like atoms and electrons -- behave. It's a world full of strange and counterintuitive ideas.

One of those is quantum nonlocality, where particles appear to instantly affect each other, even when far apart. Although it sounds strange, it's a real effect, and it won the Nobel Prize in Physics in 2022. This research is focused on proving the occurrence of nonlocal correlation, also known as Bell correlations.




Clever experimenting

It was an extremely ambitious plan, but the team's well-optimized strategy made all the difference. Instead of trying to directly measure the complex Bell correlations, they focused on something quantum devices are already good at: minimizing energy.

And it paid off. The team created a special quantum state using 73 qubits in a superconducting quantum processor and measured energies far below what would be possible in a classical system. The difference was striking -- 48 standard deviations -- making it almost impossible that the result was due to chance.

But the team didn't stop there. They went on to certify a rare and more demanding type of nonlocality - known as genuine multipartite Bell correlations. In this kind of quantum correlation, all qubits in the system must be involved, making it much harder to generate -- and even harder to verify. Remarkably, the researchers succeeded in preparing a whole series of low-energy states that passed this test up to 24 qubits, confirming these special correlations efficiently.

This result shows that quantum computers are not just getting bigger -- they are also becoming better at displaying and proving truly quantum behaviour.

Why this matters

This study proves that it's possible to certify deep quantum behaviour in large, complex systems -- something never done at this scale before. It's a big step toward making sure quantum computers are truly quantum.

These insights are more than just theoretical. Understanding and controlling Bell correlations could improve quantum communication, make cryptography more secure, and help develop new quantum algorithms.
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Bacteria hidden inside tumors could help beat cancer | ScienceDaily
An international team of scientists led by researchers at the MRC Laboratory of Medical Sciences (LMS), Imperial College London and the University of Cologne have discovered that microbes associated with tumors produce a molecule, which can control cancer progression and boost the effectiveness of chemotherapy.


						
Most people are familiar with the microbes on our skin or in our gut, but recent discoveries have revealed that tumors also host unique communities of bacteria. Scientists are now investigating how these tumor-associated bacteria can affect tumor growth and the response to chemotherapy.

New research, published online in Cell Systems on September 10, 2025, provides a significant breakthrough in this field, identifying a powerful anti-cancer metabolite produced by bacteria associated with colorectal cancer. This finding opens the door to new strategies for treating cancer, including the development of novel drugs that could make existing therapies more potent.

The researchers used a sophisticated large-scale screening approach to test over 1,100 conditions in a type of microscopic worm called C. elegans. Through this, they found that the bacteria E. coli produced a molecule called 2-methylisocitrate (2-MiCit) that could improve the effectiveness of the chemotherapy drug 5-fluorouracil (5-FU).

Using computer modelling, the team demonstrated that the tumor-associated microbiome (bacteria found within and around tumors) from patients was also able to produce 2-MiCit. To confirm the effectiveness of 2-MiCit, the team used two further systems; human cancer cells and a fly model of colorectal cancer. In both cases, they found that 2-MiCit showed potent anti-cancer properties, and for the flies could extend survival.

Professor Filipe Cabreiro, head of the Host-Microbe Co-Metabolism group at the LMS, and group leader at the CECAD Research Cluster in Cologne, explains the significance of the discovery: "We've known that bacteria are associated with tumors, and now we're starting to understand the chemical conversation they're having with cancer cells. We found that one of these bacterial chemicals can act as a powerful partner for chemotherapy, disrupting the metabolism of cancer cells and making them more vulnerable to the drug."

The study revealed that 2-MiCit works by inhibiting a key enzyme in the mitochondria (structures inside cells that generate energy for cellular functions) of cancer cells. This leads to DNA damage and activates pathways known to reduce the progression of cancer. This multi-pronged attack weakens the cancer cells and works in synergy with 5-FU. The combination was significantly more effective at killing cancer cells than either compound alone.




Dr Daniel Martinez-Martinez, postdoctoral researcher at the LMS and first author of the paper, says: "Microbes are an essential part of us. That a single molecule can exert such a profound impact on cancer progression is truly remarkable, and another piece of evidence on how complex biology can be when considering it from a holistic point of view. It is really exciting because we are only scratching the surface of what is really happening."

In collaboration with medicinal chemists, the researchers also modified the 2-MiCit compound to enhance its effectiveness. This synthetic version proved even more powerful at killing cancer cells, demonstrating the potential to develop new drugs based on natural microbial products. Filipe adds: "Using the natural microbial product as a starting point, we were able to design a more potent molecule, effectively improving on mother nature."

These exciting discoveries highlight how the cancer-associated microbiome can impact tumor progression, and how metabolites produced by these bacteria could be harnessed to improve cancer treatments. These findings are also important in the context of personalized medicine, emphasizing the importance of considering not only the patient, but also their microbes.

This study was primarily funded by the Leverhulme Trust, the Wellcome Trust/Royal Society, the DFG German Research Foundation, and the Medical Research Council.
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The Red Sea that vanished and the catastrophic flood that brought it back | ScienceDaily
Scientists at King Abdullah University of Science and Technology (KAUST) have provided conclusive evidence that the Red Sea completely dried out about 6.2 million years ago, before being suddenly refilled by a catastrophic flood from the Indian Ocean. The findings put a definitive time on a dramatic event that changed the Red Sea.


						
Using seismic imaging, microfossil evidence, and geochemical dating techniques, the KAUST researchers showed that a massive change happened in about 100,000 years - a blink of an eye for a major geological event. The Red Sea went from connecting with the Mediterranean Sea to an empty, salt-filled basin. Then, a massive flood burst through volcanic barriers to open the Bab el-Mandab strait and reconnect the Red Sea with the world's oceans.

"Our findings show that the Red Sea basin records one of the most extreme environmental events on Earth, when it dried out completely and was then suddenly reflooded about 6.2 million years ago," said lead author Dr. Tihana Pensa of KAUST. "The flood transformed the basin, restored marine conditions, and established the Red Sea's lasting connection to the Indian Ocean."

How the Indian Ocean Flooded the Red Sea

The Red Sea was initially connected from the north to the Mediterranean through a shallow sill. This connection was severed, drying the Red Sea into a barren salt desert. In the south of the Red Sea, near the Hanish Islands, a volcanic ridge separated the sea from the Indian Ocean. But around 6.2 million years ago, seawater from the Indian Ocean surged across this barrier in a catastrophic flood. The torrent carved a 320-kilometer-long submarine canyon that is still visible today on the seafloor. The flood rapidly refilled the basin, drowning the salt flats and restoring normal marine conditions in less than 100,000 years. This event happened nearly a million years before the Mediterranean was refilled by the famous Zanclean flood, giving the Red Sea a unique story of rebirth.

Why the Red Sea Matters Geologically

The Red Sea formed by separation of the Arabian Plate from the African Plate beginning 30 million years ago. Initially, the sea was a narrow rift valley filled with lakes, then became a wider gulf when it was flooded from the Mediterranean 23 million years ago. Marine life thrived initially, as seen by the fossil reefs along the northern coast near Duba and Umlujj. However, evaporation and poor seawater circulation increased salinity, causing the extinction of marine life between 15 and 6 million years ago. Additionally, the basin was filled with layers of salt and gypsum. This culminated in complete desiccation of the Red Sea. The catastrophic flood from the Indian Ocean restored marine life in the Red, which persists in the coral reefs to the present.

All in all, the Red Sea is a natural laboratory for understanding how oceans are born, how salt giants accumulate, and how climate and tectonics interact over millions of years. The discovery highlights how closely the Red Sea's history is linked with global ocean change. It also shows that the region has experienced environmental extremes before, only to return as a thriving marine ecosystem.

"This paper adds to our knowledge about the processes that form and expand oceans on Earth. It also maintains KAUST's leading position in Red Sea research," said co-author KAUST Professor Abdulkader Al Afifi.
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Scientists uncover a hidden power source inside a monster black hole | ScienceDaily
A hundred years before the Event Horizon Telescope Collaboration released the first image of a black hole in 2019 - located at the heart of the galaxy M87 - astronomer Heber Curtis had already discovered a strange jet protruding from the galaxy's center. Today, we know this to be the jet of the black hole M87*. Such jets are also emitted by other black holes. Theoretical astrophysicists at Goethe University have now developed a numerical code to describe with high mathematical precision how black holes transform their rotational energy into such ultra-fast jets.


						
For nearly two centuries, it was unclear that the bright spot in the constellation Virgo, which Charles Messier had described in 1781 as "87: Nebula without stars," was in fact a very large galaxy. As a result, there was initially no explanation for the strange jet discovered in 1918 emerging from the center of this "nebula."

At the heart of the giant galaxy M87 lies the black hole M87*, which contains a staggering six and a half billion solar masses and spins rapidly on its axis. Using the energy from this rotation, M87* powers a particle jet expelled at nearly the speed of light, stretching across an immense 5,000 light-years. Such jets are also generated by other rotating black holes. They contribute to disperse energy and matter throughout the universe and can influence the evolution of entire galaxies.

A team of astrophysicists at Goethe University Frankfurt, led by Prof. Luciano Rezzolla, has developed a numerical code, named the Frankfurt particle-in-cell code for black hole spacetimes (FPIC), which describes with high precision the processes that convert rotational energy into a particle jet. The result: In addition to the Blandford-Znajek mechanism - which has so far been considered responsible for the extraction of rotational energy from the black hole via strong magnetic fields - the scientists have revealed that another process is involved in the energy extraction, namely, magnetic reconnection. In this process, magnetic field lines break and reassemble, leading to magnetic energy being converted into heat, radiation, and eruptions of plasma.

The FPIC code simulated the evolution of a vast number of charged particles and extreme electromagnetic fields under the influence of the black hole's strong gravity. Dr. Claudio Meringolo, the main developer of the code, explains: "Simulating such processes is crucial for understanding the complex dynamics of relativistic plasmas in curved spacetimes near compact objects, which are governed by the interplay of extreme gravitational and magnetic fields."

The investigations required highly demanding supercomputer simulations that consumed millions of CPU hours on Frankfurt's "Goethe" supercomputer and Stuttgart's "Hawk." This large computing power was essential to solve Maxwell's equations and the equations of motion for electrons and positrons according to Albert Einstein's theory of general relativity.

In the equatorial plane of the black hole, the researchers' calculations revealed intense reconnection activity, leading to the formation of a chain of plasmoids - a condensation of plasma in energetic "bubbles" - moving at nearly the speed of light. According to the scientists, this process is accompanied by the generation of particles with negative energy that is used to power extreme astrophysical phenomena like jets and plasma eruptions.

"Our results open up the fascinating possibility that the Blandford-Znajek mechanism is not the only astrophysical process capable of extracting rotational energy from a black hole," says Dr. Filippo Camilloni, who also worked on the FPIC project, "but that magnetic reconnection also contributes."

"With our work, we can demonstrate how energy is efficiently extracted from rotating black holes and channeled into jets," says Rezzolla. "This allows us to help explain the extreme luminosities of active galactic nuclei as well as the acceleration of particles to nearly the speed of light." He adds that it is incredibly exciting and fascinating to better understand what happens near a black hole using sophisticated numerical codes. "At the same time, it is even more rewarding to be able to explain the results of these complex simulations with a rigorous mathematical treatment -- as we have done in our work."
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Gaia solves the mystery of tumbling asteroids and reveals what's inside them | ScienceDaily
Whether an asteroid is spinning neatly on its axis or tumbling chaotically, and how fast it is doing so, has been shown to be dependent on how frequently it has experienced collisions. The findings, presented at the EPSC-DPS2025 Joint Meeting in Helsinki, are based on data from the European Space Agency's Gaia mission and provide a means of determining an asteroid's physical properties - information that is vital for successfully deflecting asteroids on a collision course with Earth.


						
"By leveraging Gaia's unique dataset, advanced modelling and A.I. tools, we've revealed the hidden physics shaping asteroid rotation, and opened a new window into the interiors of these ancient worlds," said Dr Wen-Han Zhou of the University of Tokyo, who presented the results at EPSC-DPS2025.

During its survey of the entire sky, the Gaia mission produced a huge dataset of asteroid rotations based on their light curves, which describe how the light reflected by an asteroid changes over time as it rotates. When the asteroid data is plotted on a graph of the rotation period versus diameter, something startling stands out - there's a gap, or dividing line that appears to split two distinct populations.

Now a study led by Zhou, much of which was conducted while he was at the Observatoire de la Cote d'Azur in France, has revealed the reason for this gap - and in doing so solved some long-standing mysteries about asteroid rotation.

"We built a new model of asteroid-spin evolution that considers the tug of war between two key processes, namely collisions in the Asteroid Belt that can jolt asteroids into a tumbling state, and internal friction, which gradually smooths their spin back to a stable rotation," said Zhou. "When these two effects balance, they create a natural dividing line in the asteroid population."

By applying machine learning to Gaia's asteroid catalogue and then comparing the results to their model's prediction, Zhou's team found that the location of the gap matched what their model predicted almost perfectly.

Below the gap are slowly tumbling asteroids with rotational periods of less than 30 hours, while above the gap are the faster 'pure' spinners.




For decades, astronomers have been puzzled about why there are so many asteroids tumbling chaotically rather than spinning around a single rotational axis, and why smaller asteroids are more likely to be tumbling slowly.

Zhou's study shows that collisions and the effects of sunlight are key. Tumbling motion usually starts when an asteroid spins slowly. Its slow rotation means that it is more easily disturbed by collisions, which can knock the asteroid into a chaotic tumble.

Ordinarily, the subtle force of sunlight would be expected to cause the asteroid to stop tumbling and spin up. The surface of an asteroid absorbs heat from the Sun and re-emits it in different directions. The emitted photons give the asteroid a tiny push, one that builds up over time, and depending on the asteroid can either speed up its rotation or slow it down. For an asteroid that is spinning smoothly on its axis, the directions in which sunlight is absorbed and re-emitted remains constant, allowing the strength of the push from sunlight to build up.

However, for tumbling asteroids the effect of sunlight is much weaker. Because they are rotating chaotically, different parts of the surface are absorbing and re-emitting heat at any given time. Rather than giving the asteroid a consistent push, the effect of absorbing and re-emitting sunlight is smoothed out, so there's no preferred push in any direction. As a result, slowly tumbling asteroids change their spin very slowly, and become stuck in the slow-rotation zone below the gap in the observational data from Gaia.

There's a practical usefulness to this discovery. By understanding how the rigidity of asteroids' interior structure relates to their rotation, it's possible to use that knowledge to infer the internal properties of the asteroids. From the Gaia data, the findings support the picture of asteroids as loosely held together rubble piles, with lots of holes and cavities blanketed in thick, dusty regolith.

Understanding the properties of asteroids also has repercussions for how to deflect a hazardous asteroid on a collision course, because a rubble pile asteroid would react to a kinetic impact like NASA's DART differently than a solid, rigid body. Thanks to these findings, astronomers could soon have an extensive catalogue of the internal structures of potentially hazardous asteroids, which could hold the key of how to deflect them.

"With forthcoming surveys like the Vera C. Rubin Observatory's Legacy Survey of Space and Time (LSST), we'll be able to apply this method to millions more asteroids, refining our understanding of their evolution and make-up," said Zhou.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/10/251007081825.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



New research reveals what's really hiding in bottled water | ScienceDaily
The sun-drenched paradise of Thailand's Phi Phi islands isn't the usual starting point for a PhD. But for Sarah Sajedi, those soft, sandy beaches - or rather, what she found under them -inspired her pivot from a business career to an academic one.


						
"I was standing there looking out at this gorgeous view of the Andaman Sea, and then I looked down and beneath my feet were all these pieces of plastic, most of them water bottles," she says.

"I've always had a passion for waste reduction, but I realized that this was a problem with consumption."

Sajedi, BSc '91, decided to return to Concordia to pursue a PhD with a focus on plastic waste. As the co-founder of ERA Environmental Management Solutions, a leading provider of environmental, health and safety software, she brought decades of experience to complement her studies.

Her latest paper, published in the Journal of Hazardous Materials, looks at the science around the health risks posed by single-use plastic water bottles. They are serious, she says, and seriously understudied.

Tiny threats, little known

In her review of over 140 scientific articles, Sajedi writes that individuals on average ingest between 39,000 and 52,000 microplastic particles per year, and bottled water users consume 90,000 more particles than tap water consumers.




The particles are usually invisible to the naked eye. A microplastic particle can range between one micron -- a thousandth of a millimeter -- to five millimeters; nanoplastics are smaller than one micron.

They emerge as bottles are made, stored, transported and broken down over their lifespans. Because they are often made from low-quality plastic, they shed tiny pieces every time they are manipulated and exposed to sunlight and temperature fluctuations. And unlike other types of plastic particles, which enter human bodies through the food chain, these are ingested directly from the source.

As Sajedi notes, the health consequences can be severe. Once inside the body, these small plastics can cross biological boundaries, enter the bloodstream and reach vital organs. This can lead to chronic inflammation, oxidative stress on cells, hormonal disruption, impaired reproduction, neurological damage and various kinds of cancer. However, the long-term effects remain poorly understood due to a lack of widespread testing and standardized methods of measurement and detection.

Sajedi identifies multiple methods researchers have used to measure nano- and microplastics, each with their own strengths and weaknesses. Some, for instance, can detect very small particles but cannot identify their chemical composition. Others can provide details about their makeup but miss the smallest plastics. And the best, most advanced and most reliable tools are often extremely costly and not always available.

Education is the best prevention

Sajedi is encouraged by the legislative action that has been adopted by governments around the world aimed at limiting plastic waste. However, she notes that the most common targets are single-use plastic bags, straws and packaging. Very few address the pressing issue of single-use water bottles.

"Education is the most important action we can take," she says. "Drinking water from plastic bottles is fine in an emergency but it is not something that should be used in daily life. People need to understand that the issue is not acute toxicity -- it is chronic toxicity."

Chunjiang An, associate professor, and Zhi Chen, professor, in the Department of Building, Civil and Environmental Engineering at the Gina Cody School of Engineering and Computer Science contributed to this paper.

This research was supported by the Natural Sciences and Engineering Research Council of Canada and Concordia University.
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Scientists finally reveal what's behind long COVID's mysterious brain fog | ScienceDaily
Even though many years have passed since the start of the COVID-19 pandemic, the effects of infection with SARS-CoV-2 are not completely understood. This is especially true for Long COVID, a chronic condition that can develop after COVID-19 that causes a variety of lasting symptoms. Among the most common and debilitating of these is cognitive impairment, often referred to as "brain fog," which affects over 80% of people with Long COVID. Given the hundreds of millions of global cases, Long COVID represents a massive public health and socioeconomic challenge, as it severely impacts people's ability to work and perform daily activities.


						
Unfortunately, despite its prevalence, the underlying causes of Long COVID and brain fog remain poorly understood. Previous imaging studies have shown some structural changes in the brain, but they could not pinpoint the molecular dysfunctions responsible for the cognitive symptoms. Since it's difficult to observe the molecules that govern communication between brain cells directly, researchers are left without objective biomarkers to confirm a Long COVID diagnosis or develop therapies.

To address this challenge, a research team led by Professor Takuya Takahashi from the Graduate School of Medicine at Yokohama City University, Japan, has made a significant breakthrough in understanding the cause of Long COVID brain fog. As explained in their paper, published in Brain Communications on October 1, 2025, the team hypothesized that patients with brain fog might exhibit disrupted expression of AMPA receptors (AMPARs) -- key molecules for memory and learning -- based on prior research into psychiatric and neurological disorders such as depression, bipolar disorder, schizophrenia, and dementia. Thus, they used a novel method called [11C]K-2 AMPAR PET imaging to directly visualize and quantify the density of AMPARs in the living human brain.

By comparing imaging data from 30 patients with Long COVID to 80 healthy individuals, the researchers found a notable and widespread increase in the density of AMPARs across the brains of patients. This elevated receptor density was directly correlated with the severity of their cognitive impairment, suggesting a clear link between these molecular changes and the symptoms. Additionally, the concentrations of various inflammatory markers were also correlated with AMPAR levels, indicating a possible interaction between inflammation and receptor expression.

Taken together, the study's findings represent a crucial step forward in addressing many unresolved issues regarding Long COVID. The systemic increase in AMPARs provides a direct biological explanation for the cognitive symptoms, highlighting a target for potential treatments. For example, drugs that suppress AMPAR activity could be a viable approach to mitigate brain fog. Interestingly, the team's analysis also demonstrated that imaging data can be used to distinguish patients from healthy controls with 100% sensitivity and 91% specificity. "By applying our newly developed AMPA receptor PET imaging technology, we aim to provide a novel perspective and innovative solutions to the pressing medical challenge that is Long COVID," remarks Prof. Takahashi.

While further efforts will be needed to find a definitive solution for Long COVID, this work is a promising step in the right direction. "Our findings clearly demonstrate that Long COVID brain fog should be recognized as a legitimate clinical condition. This could encourage the healthcare industry to accelerate the development of diagnostic and therapeutic approaches for this disorder," concludes Prof. Takahashi.

In summary, the team's findings resolve key uncertainties about the biological basis of Long COVID brain fog and may pave the way for novel diagnostic tools and effective therapies for patients suffering from this condition.

Funding information

This clinical trial project was supported by donations from the READYFOR crowdfunding platform. This project was partially supported by Takeda Science Foundation (T.T.), the Japan Agency for Medical Research and Development (AMED) under grant numbers JP24wm0625304 (T.T.), and JST through the Establishment of University Fellowships Towards the Creation of Science Technology Innovation program, under grant JPMJFS2140 (Y.F.).
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Scientists find brain circuit that traps alcohol users in the vicious cycle of addiction | ScienceDaily
What compels someone to keep engaging in alcohol use, even if it damages their health, relationships and wellbeing? A new study from Scripps Research offers an important clue: a small midline brain region plays a key role in how animals learn to continue drinking to avoid the stress and misery of withdrawal.


						
In a new study, published in Biological Psychiatry: Global Open Science on August 5, 2025, the Scripps Research team zeroed in on a set of brain cells in the paraventricular nucleus of the thalamus (PVT) in rats. They found that this region becomes more active, driving strong relapse behavior, when rats learn to associate environmental stimuli with the easing of withdrawal symptoms by alcohol. By illuminating this brain pathway, the research sheds light on one of the most stubborn features of addiction -- drinking not for pleasure, but to escape pain -- and could eventually lead to new treatments for substance use disorders (SUDs) as well as other maladaptive behaviors including anxiety.

"What makes addiction so hard to break is that people aren't simply chasing a high," says Friedbert Weiss, professor of neuroscience at Scripps Research and senior author of the study. "They're also trying to get rid of powerful negative states, like the stress and anxiety of withdrawal. This work shows us which brain systems are responsible for locking in that kind of learning, and why it can make relapse so persistent."

"This brain region just lit up in every rat that had gone through withdrawal-related learning," says co-senior author Hermina Nedelescu of Scripps Research. "It shows us which circuits are recruited when the brain links alcohol with relief from stress -- and that could be a game-changer in how we think about relapse."

From behavior to brain maps

An estimated 14.5 million people in the United States have alcohol use disorder, which encompasses a range of unhealthy drinking behaviors. Like other drug addictions, alcohol addiction is characterized by cycles of withdrawal, abstinence and relapse.

In 2022, Weiss and Nedelescu used rats to study the types of learning that happen in the brain throughout this cycle. When rats initially begin drinking, they learn to associate pleasure with alcohol and seek more. However, that conditioning becomes far stronger during multiple cycles of withdrawal and relapse. After learning that alcohol eased the unpleasant feelings of withdrawal -- what scientists call negative reinforcement or a relief of 'negative hedonic state' -- the animals sought out more alcohol and would remain persistent even when uncomfortable.




"When rats learn to associate environmental stimuli or contexts with the experience of relief, they end up with an incredibly powerful urge to seek alcohol in the presence of that stimuli -even if conditions are introduced that require great effort to engage in alcohol seeking," says Weiss. "That is, these rats seek alcohol even if that behavior is punished."

In the new work, the team wanted to pin down exactly what networks of cells in the brain were responsible for learning to associate environmental cues with the relief of this negative hedonic state.

The researchers used advanced imaging tools to scan entire rat brains, cell by cell, and pinpoint areas that became more active in response to alcohol-related cues. They compared four groups of rats: those that had gone through withdrawal and learned that alcohol relieves a negative hedonic state, and three different control groups that had not.

While several brain areas showed increased activity in the withdrawal-learned rats, one stood out: the PVT, which is known for its role in stress and anxiety.

"In retrospect, this makes a lot of sense," says Nedelescu. "The unpleasant effects of alcohol withdrawal are strongly associated with stress, and alcohol is providing relief from the agony of that stressful state."

The researchers hypothesize that this negative hedonic state, and the activation of the PVT in the brain as a response, is critical for how the brain learns and perpetuates addiction.




A better understanding of addiction

The implications of the new study extend well beyond alcohol, the researchers say. Environmental stimuli conditioned to negative reinforcement -- the drive to act in order to escape pain or stress -- is a universal feature of the brain, and can drive human behavior beyond substance use disorders such as anxiety disorders, fear-conditioning and traumatic avoidance learning.

"This work has potential applications not only for alcohol addiction, but also other disorders where people get trapped in harmful cycles," says Nedelescu.

Future research will zoom in even further. Nedelescu and colleagues at Scripps Research want to expand the study to females and to study neurochemicals released in the PVT when subjects encounter environments associated with the experience of this relief from a negative hedonic state. If they can pinpoint molecules that are involved, it could open new avenues for drug development by targeting those molecules.

For now, the new study underscores a key shift in how basic scientists think about addiction.

"As psychologists, we've long known that addiction isn't just about chasing pleasure -- it's about escaping those negative hedonic states," says Weiss. "This study shows us where in the brain that learning takes root, which is a step forward."

In addition to Weiss and Nedelescu, authors of the study, "Recruitment of Neuronal Populations in the Paraventricular Thalamus of Alcohol Seeking Rats with Withdrawal-related Learning Experience," are Elias Meamari, Nami Rajaei, Alexus Grey, Ryan Bullard, and Nobuyoshi Suto of Scripps; and Nathan O'Connor of MBF Bioscience. 

This work was supported by funding from the National Institutes of Health (Ruth L. Kirschstein Institutional National Research Service Award T32AA007456, K01 DA054449, R01 AA027555, and R01 AA023183).
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Nanotech transforms vinegar into a lifesaving superbug killer | ScienceDaily
Wounds that do not heal are often caused by bacterial infections and are particularly dangerous for the elderly and people with diabetes, cancer and other conditions.


						
Acetic acid (more commonly known as vinegar) has been used for centuries as a disinfectant, but it is only effective against a small number of bacteria, and it does not kill the most dangerous types.

New research led by researchers at University of Bergen in Norway, QIMR Berghofer and Flinders University in Australia has resulted in the ability to boost the natural bacterial killing qualities of vinegar by adding antimicrobial nanoparticles made from carbon and cobalt. The findings have been published in the international journal ACS Nano.

Molecular biologists Dr Adam Truskewycz and Professor Nils Halberg found these particles could kill several dangerous bacterial species, and their activity was enhanced when added to a weak vinegar solution.

As part of the study, Dr Truskewycz and Professor Halberg added cobalt-containing carbon quantum dot nanoparticles to weak acetic acid (vinegar) to create a potent antimicrobial treatment. They used this mixture against several pathogenic species, including the drug resistant Staphylococcus aureus, Escherichia coli (E. coli) and Enterococcus faecalis.

Dr Truskewycz said the acidic environment from the vinegar made bacterial cells swell and take up the nanoparticle treatment.

"Once exposed, the nanoparticles appear to attack dangerous bacteria from both inside the bacterial cell and also on its surface, causing them to burst. Importantly, this approach is non-toxic to human cells and was shown to remove bacterial infections from mice wounds without affecting healing," he said.

The anti-bacterial boost in vinegar found in the study could potentially be an important contribution towards the ongoing battle against the rising antimicrobial resistance levels worldwide, with an estimated 4.5 million deaths associated with a direct infectious disease.

Professor Halberg said this study showed how nanoparticles could be used to increase the effectiveness of traditional bacterial treatments.

"Combination treatments such as the ones highlighted in this study may help to curb antimicrobial resistance. Given this issue can kill up to 5 million people each year, it's vital we look to find new ways of killing pathogens like viruses, bacteria and fungi or parasites," he said.
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Birds around the world share a mysterious warning cry | ScienceDaily
Birds separated by vast geographic distances and millions of years of evolution share a remarkably similar learned vocal warning to identify parasitic enemies near their nests, an international team of researchers has found.


						
The results represent the first known example of an animal vocalization that is learned from an innate response shared across multiple species.

The findings, published on October 3 in Nature Ecology and Evolution, provide a glimpse into the role natural selection can play in the evolution of vocal communication systems. The study, led by researchers at Cornell University and Donana Biological Station in Seville, Spain, is one of the largest and most comprehensive studies concerning brood parasites to date.

Brood parasitism occurs when birds, such as cuckoos, lay their eggs in other species' nests, forcing the host to raise their young, often at the expense of the host's own offspring. That's why it is advantageous for the host species to identify and try to prevent nest parasites from laying eggs.

The researchers found that more than 20 different bird species across four continents produce nearly identical "whining" vocalizations when they spot a parasitic bird in their territory.

The researchers wondered why birds from locations spanning Australia, China and Zambia all use the same call to identify their parasites, despite never coming into contact with each other.

When a bird hears the warning call, it instinctively comes to investigate. That's when, according to the researchers, the birds start absorbing the cues around them -- what Damian Blasi, co-author of the study and a language scientist at Pompeu Fabra University, Spain, calls social transmission.




"It's then, when birds are absorbing the clues around them, that the bird learns when to produce the sound in the future," said James Kennerley, co-lead author and postdoctoral fellow at the Cornell Lab of Ornithology.

"The fascinating thing about this call is that it represents a midpoint between the instinctive vocalizations we often see in animals and fully learned vocal units like human words," said William Feeney, an evolutionary ecologist at Donana Biological Station in Seville, Spain, and co-lead of the study.

The research also revealed species that produce the whining call tend to live in areas with complex networks of interactions between brood parasites and their hosts.

"With birds working together to drive parasites away, communicating how and when to cooperate is really important, so this call is popping up in parts of the world where species are most affected by brood parasitism," said Kennerley.

The result, he said, "is that the evolution of the whining vocalization is affecting patterns of cooperative behaviors between birds around the world."

The link between the innate whining sound and the learned response by the bird is what makes this study unique, the authors said. "For the first time, we've documented a vocalization that has both learned and innate components, potentially showing how learned signals may have evolved from innate calls in a way first suggested by Charles Darwin," Feeney said. "It's like seeing how evolution can enable species to give learned meanings to sounds."

The findings challenge long-held assumptions about the sharp division between animal communication systems and human language. The authors suggest that learned communication systems, like human language, may have evolved through the gradual integration of instinctive and learned elements.
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Astronomers discover the most powerful and distant cosmic ring ever seen | ScienceDaily
The most distant and most powerful 'odd radio circle' (ORC) known so far has been discovered by astronomers.


						
These curious rings are a relatively new astronomical phenomenon, having been detected for the first time just six years ago. Only a handful of confirmed examples are known - most of which are 10-20 times the size of our Milky Way galaxy.

ORCs are enormous, faint, ring-shaped structures of radio emission surrounding galaxies which are visible only in the radio band of the electromagnetic spectrum and consist of relativistic, magnetized plasma. Previous research has suggested they might be caused by shockwaves from merging supermassive black holes or galaxies.

Now, a new study published on October 2 in Monthly Notices of the Royal Astronomical Society proposes that the rings of light may actually be linked to superwind outflows from spiral host radio galaxies.

Researchers led by the University of Mumbai made their discovery with the help of the RAD@home Astronomy Collaboratory citizen science platform and the Low-Frequency Array (LOFAR), the world's largest and most sensitive radio telescope operating at low frequencies (10 to 240 megahertz).

The source, designated RAD J131346.9+500320, lies nearly at redshift ~0.94 (when the universe was half its current age), making it both the most distant and the most powerful ORC known to date.

It also has not one but two intersecting rings - only the second such example with this feature - sparking more questions than answers.




Dr Ananda Hota, founder of the RAD@home Astronomy Collaboratory for citizen science research, said: "This work shows how professional astronomers and citizen scientists together can push the boundaries of scientific discovery.

"ORCs are among the most bizarre and beautiful cosmic structures we've ever seen - and they may hold vital clues about how galaxies and black holes co-evolve, hand-in-hand."

RAD J131346.9+500320 is the first ORC discovered through citizen science and the first identified with the help of LOFAR.

LOFAR is a cutting-edge pan-European radio telescope, with hundreds of thousands of simple antennas spread across the Netherlands and partner stations in many European countries. Working together as one giant interferometer, it provides an exceptionally sharp and sensitive view of the sky at low radio frequencies.

It enables astronomers to look back billions of years to a time before the first stars and galaxies formed by surveying vast areas of the low-frequency radio sky.

Alongside the new ORC discovery, the RAD@home Astronomy Collaboratory also found two other unusual cosmic giants.




The first, RAD J122622.6+640622, is a galaxy nearly three million light-years across - more than 25 times the size of our Milky Way. One of its powerful jets suddenly bends sideways, as if forced off course, and then blows a spectacular radio ring about 100,000 light-years wide.

The second, RAD J142004.0+621715, stretches across 1.4 million light-years and shows a similar ring of radio emission at the end of one of its jets, with another narrow radio jet on the other side of the host galaxy.

Both galaxies sit in crowded regions of space called galaxy clusters, where their jets likely interact with surrounding matter, million degree hot thermal plasma, which shapes these striking cosmic structures.

All three objects are found in galaxy clusters weighing about 100 trillion Suns, suggesting that interactions of relativistic magnetised plasma jets with the surrounding hot thermal plasma may help shape these rare rings.

Co-author Dr Pratik Dabhade, of the National Centre for Nuclear Research in Warsaw, Poland, said: "These discoveries show that ORCs and radio rings are not isolated curiosities - they are part of a broader family of exotic plasma structures shaped by black hole jets, winds, and their environments.

"The fact that citizen scientists uncovered them highlights the continued importance of human pattern recognition, even in the age of machine learning."

With upcoming facilities such as the Square Kilometre Array (SKA), astronomers expect many more ORCs to be uncovered.

At the same time, new optical surveys such as the Dark Energy Spectroscopic Instrument (DESI) and the Vera C. Rubin Observatory's Large Synoptic Survey Telescope (LSST) will provide the redshifts and environments of their host galaxies, helping to piece together how these mysterious rings form and evolve.

For now, the three new cosmic rings - discovered not by automated software but by sharp-eyed citizen scientists - represent an important step toward unlocking the secrets of these vast, puzzling structures.
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3,000 years of secrets hidden beneath Egypt's greatest temple | ScienceDaily
Most complete study of the temple complex and its landscape establishes earliest occupation and hints at link to creation myth.


						
Researchers have carried out the most comprehensive geoarcheological survey of Egypt's Karnak Temple near Luxor - one of the ancient world's largest temple complexes and a UNESCO World Heritage site welcoming millions of tourists every year.

The study, published in Antiquity today (October 6) reveals new evidence on the age of the temple, tantalising links to ancient Egyptian mythology, and new insights about the interplay between the temple's riverine landscape and the people who occupied and developed the site over its 3,000 years of use.

"This new research provides unprecedented detail on the evolution of Karnak Temple, from a small island to one of the defining institutions of Ancient Egypt," says Dr Ben Pennington, lead author of the paper and a Visiting Fellow in Geoarchaeology at the University of Southampton.

Karnak temple is located 500 meters east of the present-day River Nile near Luxor, at the Ancient Egyptian religious capital of Thebes.

An international research team, led by Dr Angus Graham (Uppsala University) and involving several academics from the University of Southampton, analyzed 61 sediment cores from within and around the temple site. The team also studied tens of thousands of ceramic fragments to help date their findings.

Using this evidence, researchers have been able to map out how the landscape around the site changed throughout its history.




They found that prior to about 2520 BCE, the site would have been unsuitable for permanent occupation due to being regularly flooded by fast-flowing water from the Nile. This means the earliest occupation at Karnak would have likely been during the Old Kingdom (c.2591-2152 BC). Ceramic fragments found at the site corroborate this finding, with the earliest dating from sometime between c.2305 to 1980 BC.

Dr Kristian Strutt, a co-author of the paper from the University of Southampton, said: "The age of Karnak Temple has been hotly contested in archaeological circles, but our new evidence places a temporal constraint on its earliest occupation and construction."

The land on which Karnak was founded was formed when river channels cut into their beds to the west and east, creating an island of high ground in what is now the east/south-east of the temple precinct. This emerging island provided the foundation for occupation and early construction of Karnak temple.

Over subsequent centuries and millennia, the river channels either side of the site diverged further, creating more space for the temple complex to develop.

Researchers were surprised to find that the eastern channel - until this study not much more than a supposition - was more well-defined, and perhaps even larger than the channel to the west, which archeologists had previously focused on.

Dominic Barker, another co-author also from the University of Southampton added: "The river channels surrounding the site shaped how the temple could develop and where, with new construction taking place on top of old rivers as they silted up."

"We also see how Ancient Egyptians shaped the river itself, through the dumping of sands from the desert into channels, possibly to provide new land for building, for example."




This new understanding of the temple's landscape has striking similarities to an Ancient Egyptian creation myth, leading the team to believe that the decision to locate the temple here could have been linked to the religious views of its inhabitants.

Ancient Egyptian texts of the Old Kingdom say that the creator god manifested as high ground, emerging from 'the lake'. The island upon which Karnak was found is the only known such area of high ground surrounded by water in the area.

"It's tempting to suggest the Theban elites chose Karnak's location for the dwelling place of a new form of the creator god, 'Ra-Amun', as it fitted the cosmogonical scene of high ground emerging from surrounding water," says Dr Pennington.

"Later texts of the Middle Kingdom (c.1980-1760 BC) develop this idea, with the 'primeval mound' rising from the 'Waters of Chaos'. During this period, the abating of the annual flood would have echoed this scene, with the mound on which Karnak was built appearing to 'rise' and grow from the receding floodwaters."

With a concession to study the whole floodplain of the Luxor region, the team are now planning and carrying out work at other major sites in the area, to further understand the landscapes and waterscapes of the whole Ancient Egyptian religious capital zone.

The Conceptual origins and geomorphic evolution of the temple of Amun-Ra at Karnak (Luxor, Egypt) is published in Antiquity and is available online.

The work was supported by the Knut och Alice Wallenbergs Stiftelse (KAW 2013.0163) and Uppsala Universitet (HUMSAM 2014/17), together with a small grant from M och S Wangstedts Stiftelse. The work was carried out under the auspices of the Egypt Exploration Society (London) with a permit from the Ministry of Tourism and Antiquities (Egypt).
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October's sky comes alive with a supermoon and shooting stars | ScienceDaily
A supermoon takes over the sky, the Draconid meteor shower peeks through, and the Orionid meteor shower shines bright.


						
Skywatching Highlights
    	Oct. 6: The October supermoon
    	Oct. 6-10: The Draconid meteor shower
    	Oct. 21: The Orionid meteor shower peaks (full duration Sept. 26 -- Nov. 22)

<See video link at the bottom.>

Transcript

What's Up for October? A Supermoon takes over, the Draconid meteor shower peeks through, and the Orionid meteors sparkle across the night sky.

The evening of October 6, look up and be amazed as the full moon is bigger and brighter because -- it's a supermoon!

This evening, the moon could appear to be about 30% brighter and up to 14% larger than a typical full moon. But why?




Supermoons happen when a new moon or a full moon coincides with "perigee," which is when the moon is at its closest to Earth all month.

So this is an exceptionally close full moon! Which explains its spectacular appearance.

And what timing -- while the supermoon appears on October 6th, just a couple of days before on October 4th is "International Observe the Moon Night"!

It's an annual, worldwide event when Moon enthusiasts come together to enjoy our natural satellite.You can attend or host a moon-viewing party, or simply observe the Moon from wherever you are.

So look up, and celebrate the moon along with people all around the world!

The supermoon will light up the sky on October 6th, but if you luck into some dark sky between October 6th and 10th, you might witness the first of two October meteor showers -- the Draconids!




The Draconid meteor shower comes from debris trailing the comet 21P Giacobini-Zinner burning up in Earth's atmosphere

These meteors originate from nearby the head of the constellation Draco the dragon in the northern sky and the shower can produce up to 10 meteors per hour!

The Draconids peak around October 8th, but if you don't see any, you can always blame the bright supermoon and wait a few weeks until the next meteor shower -- the Orionids!

The Orionid meteor shower, peaking October 21, is set to put on a spectacular show, shooting about 20 meteors per hour across the night sky.

This meteor shower happens when Earth travels through the debris trailing behind Halley's Comet and it burns up in our atmosphere.

The full duration of the meteor shower stretches from September 26 to November 22, but your best bet to see meteors is on October 21 before midnight until around 2 am.

This is because, not only is this night the shower's peak, it is also the October new moon, meaning the moon will be between the Earth and the Sun, making it dark and invisible to us.

With a moonless sky, you're much more likely to catch a fireball careening through the night.

So find a dark location after the sun has set, look to the southeast sky (if you're in the northern hemisphere) and the northeast (if you're in the southern hemisphere) and enjoy!

Orionid meteors appear to come from the direction of the Orion constellation but you might catch them all across the sky.

Here are the phases of the Moon for October.
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Thousands of sparkling newborn stars ignite in Webb's Lobster Nebula view | ScienceDaily
This is a sparkling scene of star birth captured by NASA's James Webb Space Telescope. What appears to be a craggy, starlit mountaintop kissed by wispy clouds is actually a cosmic dust-scape being eaten away by the blistering winds and radiation of nearby, massive, infant stars.


						
Called Pismis 24, this young star cluster resides in the core of the nearby Lobster Nebula, approximately 5,500 light-years from Earth in the constellation Scorpius. Home to a vibrant stellar nursery and one of the closest sites of massive star birth, Pismis 24 provides rare insight into large and massive stars. Its proximity makes this region one of the best places to explore the properties of hot young stars and how they evolve.

At the heart of this glittering cluster is the brilliant Pismis 24-1. It is at the center of a clump of stars above the jagged orange peaks, and the tallest spire is pointing directly toward it. Pismis 24-1 appears as a gigantic single star, and it was once thought to be the most massive known star. Scientists have since learned that it is composed of at least two stars, though they cannot be resolved in this image. At 74 and 66 solar masses, respectively, the two known stars are still among the most massive and luminous stars ever seen.

Captured in infrared light by Webb's NIRCam (Near-Infrared Camera), this image reveals thousands of jewel-like stars of varying sizes and colors. The largest and most brilliant ones with the six-point diffraction spikes are the most massive stars in the cluster. Hundreds to thousands of smaller members of the cluster appear as white, yellow, and red, depending on their stellar type and the amount of dust enshrouding them. Webb also shows us tens of thousands of stars behind the cluster that are part of the Milky Way galaxy.

Super-hot, infant stars -some almost 8 times the temperature of the Sun - blast out scorching radiation and punishing winds that are sculpting a cavity into the wall of the star-forming nebula. That nebula extends far beyond NIRCam's field of view. Only small portions of it are visible at the bottom and top right of the image. Streamers of hot, ionized gas flow off the ridges of the nebula, and wispy veils of gas and dust, illuminated by starlight, float around its towering peaks.

Dramatic spires jut from the glowing wall of gas, resisting the relentless radiation and winds. They are like fingers pointing toward the hot, young stars that have sculpted them. The fierce forces shaping and compressing these spires cause new stars to form within them. The tallest spire spans about 5.4 light-years from its tip to the bottom of the image. More than 200 of our solar systems out to Neptune's orbit could fit into the width its tip, which is 0.14 lightyears.

In this image, the color cyan indicates hot or ionized hydrogen gas being heated up by the massive young stars. Dust molecules similar to smoke here on Earth are represented in orange. Red signifies cooler, denser molecular hydrogen. The darker the red, the denser the gas. Black denotes the densest gas, which is not emitting light. The wispy white features are dust and gas that are scattering starlight.

The James Webb Space Telescope is the world's premier space science observatory. Webb is solving mysteries in our solar system, looking beyond to distant worlds around other stars, and probing the mysterious structures and origins of our universe and our place in it. Webb is an international program led by NASA with its partners, ESA (European Space Agency) and CSA (Canadian Space Agency).
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Black holes might hold the key to a 60-year cosmic mystery | ScienceDaily
The universe is full of different types of radiation and particles that can be observed here on Earth. This includes photons across the entire range of the electromagnetic spectrum, from the lowest radio frequencies all the way to the highest-energy gamma rays. It also includes other particles such as neutrinos and cosmic rays, which race through the universe at close to the speed of light.


						
Curiously, "cosmic rays" are not actually rays - this name has historical reasons - but small particles, mostly atomic nuclei, which are accelerated to enormous energies somewhere in the universe. Although their sources are not yet fully understood, they are most likely associated with some of the most extreme environments in the universe, such as black holes, supernovae, or rotating neutron stars (a type of dead star).

But occasionally cosmic rays have much higher energy than usual. We've known about this since 1962, but we still have no idea why.

We also don't know where this ultra-high-energy cosmic radiation comes from.

Now, research from the Norwegian University of Science and Technology (NTNU) may have found the answer to this big unanswered question in physics.

Supermassive black holes may be the cause

Foteini Oikonomou, an associate professor at NTNU's Department of Physics, is working on the case. In a recent article, she and her colleagues present a completely new and plausible explanation for this ultra-high-energy radiation.




The lead author is PhD research fellow Domenik Ehlert from the same department. The team also includes postdoctoral fellow Enrico Peretti from the Universite Paris Cite. Their work focuses on astroparticle physics, which studies the relationship between the smallest particles in the universe and the universe's largest phenomena.

"We suspect that this high-energy radiation is created by winds from supermassive black holes," said Oikonomou.

But what on earth does that mean?

Active black holes create winds

The Milky Way is the neighborhood in the universe where you and I live. Our Sun and solar system are part of this galaxy, along with at least 100 billion other stars.

"There is a black hole called Sagittarius-A* located right in the centre of the Milky Way. This black hole is currently in a quiet phase where it isn't consuming any stars, as there is not enough matter in the vicinity," Peretti said.




This contrasts with growing, supermassive, active black holes that consume up to several times the mass of our own Sun each year.

"A tiny portion of the material can be pushed away by the force of the black hole before it is pulled in. As a result, around half of these supermassive black holes create winds that move through the universe at up to half the speed of light," Peretti said.

We have known about these gigantic winds for approximately ten years. The winds from these black holes can affect galaxies. By blowing away gases, they can prevent new stars from forming, for example. This is dramatic enough in itself, but Oikonomou and her colleagues looked at something else, much smaller, that these winds could be the cause of."

It is possible that these powerful winds accelerate the particles that create the ultra-high-energy radiation," said Ehlert.

To understand this, we also need to explain a little bit about atoms.

Atoms and enormous amounts of energy

Atoms consist of a nucleus, which is made up of protons and neutrons. These particles are made up of quarks, but we don't need to go into that right now.

One or more electrons can be found around this nucleus in the so-called cloud.

"The ultra-high-energy radiation consists of protons or atomic nuclei with energy up to 1020 electron volts," explained Oikonomou.

If that number doesn't mean anything to you, you should know that in this context, it is an absolutely enormous amount of energy.

"A particle like this, which is smaller than an atom, contains about as much energy as a tennis ball when Serena Williams serves it at 200 kilometers per hour," said Oikonomou.

It corresponds to approximately a billion times more energy than the particles created by researchers in the Large Hadron Collider in Switzerland and France.

Fortunately, these cosmic rays are destroyed by the Earth's atmosphere. When they reach ground level, they are as harmless as all the other cosmic radiation that reaches us at the Earth's surface.

"But for astronauts, cosmic radiation is a very serious problem," Oikonomou said.

Airline crews don't need to worry about this because they don't fly high enough.

"The main concern for astronauts is cosmic low-energy radiation produced by our own Sun, because it is much more common. The rays we study are infrequent enough that it is extremely unlikely they would pass through an astronaut," she said.

Other suspects

Previously, researchers have looked into whether these high-energy particles come from gamma-ray bursts, from galaxies that are creating new stars at an extremely high rate, or from plasma outflows from supermassive black holes.

However, Oikonomou and her colleagues have another hypothesis.

"All the other hypotheses are very good guesses - they are all sources that contain a lot of energy. But no one has provided evidence that any of them are the source. That is why we decided to investigate the winds from the supermassive black holes," said Ehlert.

Guilty? Maybe

So what do we actually know? Is it the winds that create the high-energy particles in the cosmic radiation?

"Our answer is more of a cautious 'maybe'," said Oikonomou.

That doesn't sound particularly dramatic. However, when researchers ask questions like this, they often feel a sense of excitement and think "YES, that might just be the case!," but that doesn't mean it is the case in this instance.

"We find that the conditions related to these winds align particularly well with particle acceleration. But we are still unable to prove that it is specifically these winds that accelerate the particles behind the high-energy cosmic radiation," Oikonomou said.

However, the model the researchers are using can explain one specific aspect of these particles that we still don't understand. Within a certain energy range, the particles have a chemical composition that other models cannot explain in any meaningful way.

"We can also test the model using neutrino experiments," said Oikonomou.

That, however, is something for a completely different article.

"In the years to come, we hope to collaborate with neutrino astronomers to test our hypothesis," Oikonomou said. Perhaps they will then find more evidence, one way or the other.
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For 170 years, U.S. Cities have followed a hidden law of growth and decline | ScienceDaily
A new study out of the Complexity Science Hub (CSH) reveals that, over 170 years of economic history, the transformation of U.S. cities follows a surprisingly stable rule: while cities evolve and diversify, they on average maintain a constant level of "coherence" -- a measure of how well their economic activities fit together.


						
The research by Simone Daniotti, Matte Hartog, and Frank Neffke analyzed a unique dataset of 650 million U.S. census records, 6 million patents, and other historical sources covering nearly two centuries of urban development.

"We observed that, on average, the cities that make up the U.S urban system transform gradually but surely over time-from craftsmanship and manufacturing to services and engineering. Despite this, they maintain a constant level of coherence for nearly two centuries," explains CSH fellow Daniotti, first author of the study.

West Coast: rapid diversification, constant coherence

"This also happened and in the same way on the West Coast, which developed later and initially in isolation from the wider U.S.. In 1850, cities such as Los Angeles and San Francisco are just emerging there with the onset of the Gold Rush," adds Daniotti, who is also a researcher at Utrecht University.

The study reveals that the West Coast experienced a rapid and far-reaching structural shift. "The transformation was massive-faster and more pronounced than on the East Coast," says Daniotti. In 1850, less than half of all the export-oriented occupations that existed in the wider US were also practiced on the West Coast -- but within just fifty years, that share had surged to nearly 90%. "But, despite rapid diversification, West Coast cities' average coherence remained remarkable constant and at levels that were comparable to those of eastern US cities."

Why transformations are constrained

"The findings show that, although cities develop new activities and abandon old ones, they do so in a way that keeps their coherence constant. This suggests that such transformations are constrained: although cities can develop new activities and drop old ones, while doing so, the set of industries they maintain seems to need to stay coherent at any given point in time," explains Neffke, who leads CSH's Transforming Economies research group.




"So even in cases like Pittsburgh or Boston, which went through periods of prolonged decline and only emerged from those after abandoning their heavy manufacturing industries in steel and manufacturing for high-tech production and services, they needed to find a path that would allow them to do so without jeopardizing their coherence," adds Neffke.

Size matters: coherence shrinks as cities grow

In addition, the study shows that larger cities are consistently less coherent, with coherence declining at a stable rate of about 4% for each doubling of population size. Even though technologies have changed dramatically -- from railroads and telephones to mass production, computers, and AI -- and the U.S. population has grown from about 23 million in 1850 to 332 million in 2022 while moving steadily westward, the way coherence scales with population size has stayed the same.

"This suggests that the way economic activity is distributed within an urban system follows some universal regularities that constrain the amount of diversity that cities can maintain -- keeping them coherent -- based on the size of their population," says Neffke.

Policy lessons: balancing diversification and coherence

A number of lessons can be learned from these findings by policymakers, according to the researchers. While the drive to branch out into emerging technologies is understandable, cities cannot spread themselves too thin -- they must maintain a degree of coherence. "The reason is that the capability base that supports their existing economic structure and is embedded in local infrastructure, workforce, and institutions is expensive to maintain and therefore is ideally kept compact," explains Neffke.




"However, larger cities can sustain a broader set of capabilities, which gives them more room for diversification. But the amount of diversity a city can realistically support is tied to its size. This highlights the importance of benchmarking cities against peers of similar sizes and to recognize that ambitions for diversification are ultimately constrained by size."

What Coherence Means for Cities

In the study, coherence is the glue that holds a city's economy together. It reflects how similar or connected two randomly chosen workers -- or firms, or patents -- in the same city are in terms of their occupations, industries, or technologies.

To explain this in simple terms, coherence combines three related ideas, according to Daniotti. First, the variety of activities a city hosts; second, the balance of how evenly these activities are spread across the workforce; and third, the disparity in how different those activities are from each other.

A highly coherent city tends to have fewer industries that are closely related, like Detroit during its golden age of car-making, while a less coherent city, such as New York City, may span many unrelated sectors.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/10/251005085635.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



It's not just genes - parents can pass down longevity another way | ScienceDaily
    	New research in the roundworm C. elegans shows how changes in the parent's lysosomes that promote longevity are transferred to its offspring.
    	The work describes a new link between lysosomes -- cellular organelles once thought to be the cell's recycling center -- and the epigenome -- a set of chemical marks that modify gene expression. The study also details a new way that epigenetic information is transmitted from cells in the body to reproductive cells, allowing changes to be inherited without affecting the genetic code.
    	These insights show how epigenetic modifications that help organisms cope with environmental stress can be conferred from parents to their offspring.

In the Wang Lab, it's not unusual for worms to live for a long time.

HHMI Janelia Research Campus Senior Group Leader Meng Wang and her team study longevity. They've shown that by overexpressing an enzyme in the lysosomes of the roundworm C. elegans, they can extend the worm's life by up to 60 percent.

But surprisingly, the team found the worms' progeny without this genetic modification were still living longer than normal. When they crossed their long-lived worms with "wild-type" worms that weren't overexpressing the enzyme -- a routine lab procedure used to wipe clean any genetic manipulations -- they saw that the offspring also lived longer than normal worms. Somehow, the longevity markers were being transferred from generation to generation, even four generations later.

In new research, Wang and her team uncover how changes in the worm's lysosomes that promote longevity are transferred from cells in its body to its reproductive cells through histones -- proteins that play a key role in organizing and regulating DNA. In reproductive cells, these histone messengers cause modifications in the worm's epigenome -- a collection of chemical tags that regulate gene expression -- enabling the lysosomal changes to be passed from generation to generation without changing the underlying DNA.

The findings have repercussions well beyond longevity. Epigenetic modifications can help organisms cope with many different types of environmental stressors -- from diet changes to pollutant exposure to psychological stress -- and the new work shows how these advantages could be conferred from parents to their offspring.

"You always think that your inheritance is in the nucleus, within the cell, but now we show that the histone can go from one place to another place, and if that histone carries any modification, that means you are going to transfer the epigenetic information from one cell to another," Wang says. "It really provides a mechanism for understanding the transgenerational effect."

Uncovering inheritance




The researchers found that one type of histone modification -- a type of epigenetic change -- was elevated in long-lived worms compared to those with normal lifespans. They wanted to see how this modification related to lysosomal changes that promote longevity.

Using a combination of genetic tools, transcriptomics, and imaging, they found that changes in lysosomal metabolism affecting the worms' longevity activate a series of processes inside the cell. These actions trigger an increase in a specific histone variant, which is transported from the worm's somatic or body tissues to its germline or reproductive cells through proteins that deliver nutrients to developing eggs. In the germline, the histone is modified, allowing the information from the lysosome to enter the germline and be passed from parent to child.

The researchers show that this pathway is activated during fasting, which causes a change in lysosomal metabolism -- providing a link from the physiological phenomenon to the changes in the germline.

The new work adds to a growing body of evidence that lysosomes, once thought to only act as the cell's recycling centers, also function as a signaling hub to control different processes in the cell and now are shown to affect generations.

The new research also unveils a new mechanism for transporting information from somatic to germline cells through histones, which could help explain how other types of inherited information are passed from parent to offspring.

By providing a mechanism for understanding how environmental changes to somatic cells are passed through the germline, the new work could help researchers better understand transgenerational effects that have been previously observed, like the malnutrition of a parent affecting its offspring.

"We now show that the soma and the germline can be connected by the histone and can carry memorable genetic information for generations," Wang says.
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Why ultra-processed foods aren't the real villain behind overeating | ScienceDaily
Ultra-processed foods (UPFs) have become public enemy number one in nutrition debates. From dementia to obesity and an epidemic of "food addiction," these factory-made products, including crisps, ready meals, fizzy drinks and packaged snacks, are blamed for a wide range of modern health problems. Some experts argue that they're "specifically formulated and aggressively marketed to maximise consumption and corporate profits," hijacking our brain's reward systems to make us eat beyond our needs.


						
Policymakers have proposed bold interventions: warning labels, marketing restrictions, taxes, even outright bans near schools. But how much of this urgency is based on solid evidence?

My colleagues and I wanted to step back and ask: what actually makes people like a food? And what drives them to overeat - not just enjoy it, but keep eating after hunger has passed? We studied more than 3,000 UK adults and their responses to over 400 everyday foods. What we found challenges the simplistic UPF narrative and offers a more nuanced way forward.

Two ideas often get blurred in nutrition discourse: liking a food and hedonic overeating (eating for pleasure rather than hunger). Liking is about taste. Hedonic overeating is about continuing to eat because the food feels good. They're related, but not identical. Many people like porridge but rarely binge on it. Chocolate, biscuits and ice cream, on the other hand, top both lists.

We conducted three large online studies where participants rated photos of unbranded food portions for how much they liked them and how likely they were to overeat them. The foods were recognizable items from a typical UK shopping basket: jacket potatoes, apples, noodles, cottage pie, custard creams - more than 400 in total.

We then compared these responses with three things: the foods' nutritional content (fat, sugar, fiber, energy density), their classification as ultra-processed by the widely used Nova system - a food classification method that groups foods by the extent and purpose of their processing - and how people perceived them (sweet, fatty, processed, healthy and so on).

Perception power

Some findings were expected: people liked foods they ate often, and calorie-dense foods were more likely to lead to overeating.




But the more surprising insight came from the role of beliefs and perceptions. Nutrient content mattered - people rated high-fat, high-carb foods as more enjoyable, and low-fiber, high-calorie foods as more "bingeable." But what people believed about the food also mattered, a lot.

Perceiving a food as sweet, fatty or highly processed increased the likelihood of overeating, regardless of its actual nutritional content. Foods believed to be bitter or high in fiber had the opposite effect.

In one survey, we could predict 78% of the variation in people's likelihood of overeating by combining nutrient data (41%) with beliefs about the food and its sensory qualities (another 38%).

In short: how we think about food affects how we eat it, just as much as what's actually in it.

This brings us to ultra-processed foods. Despite the intense scrutiny, classifying a food as "ultra-processed" added very little to our predictive models.

Once we accounted for nutrient content and food perceptions, the Nova classification explained less than 2% of the variation in liking and just 4% in overeating.




That's not to say all UPFs are harmless. Many are high in calories, low in fiber and easy to overconsume. But the UPF label is a blunt instrument. It lumps together sugary soft drinks with fortified cereals, protein bars with vegan meat alternatives.

Some of these products may be less healthy, but others can be helpful - especially for older adults with low appetites, people on restricted diets or those seeking convenient nutrition.

The message that all UPFs are bad oversimplifies the issue. People don't eat based on food labels alone. They eat based on how a food tastes, how it makes them feel and how it fits with their health, social or emotional goals.

Relying on UPF labels to shape policy could backfire. Warning labels might steer people away from foods that are actually beneficial, like wholegrain cereals, or create confusion about what's genuinely unhealthy.

Instead, we recommend a more informed, personalized approach:
    	Boost food literacy: help people understand what makes food satisfying, what drives cravings, and how to recognize their personal cues for overeating.
    	Reformulate with intention: design food products that are enjoyable and filling, rather than relying on bland "diet" options or ultra-palatable snacks.
    	Address eating motivations: people eat for many reasons beyond hunger - for comfort, connection and pleasure. Supporting alternative habits while maximizing enjoyment could reduce dependence on low-quality foods.

It's not just about processing

Some UPFs do deserve concern. They're calorie dense, aggressively marketed and often sold in oversized portions. But they're not a smoking gun.

Labeling entire categories of food as bad based purely on their processing misses the complexity of eating behavior. What drives us to eat and overeat is complicated but not beyond understanding. We now have the data and models to unpack those motivations and support people in building healthier, more satisfying diets.

Ultimately, the nutritional and sensory characteristics of food - and how we perceive them - matter more than whether something came out of a packet. If we want to encourage better eating habits, it's time to stop demonizing food groups and start focusing on the psychology behind our choices.

Written by Graham Finlayson, Professor of Psychobiology, University of Leeds and James Stubbs, Professor in Appetite & Energy Balance, Faculty of Medicine and Health School of Psychology, University of Leeds.

[image: The Conversation]
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Would you eat yogurt made with ants? Scientists did | ScienceDaily
Researchers recreated a nearly forgotten yogurt recipe that was once was once common across the Balkans and Turkey -- using ants. Reporting in the Cell Press journal iScience on October 3, the team shows that bacteria, acids, and enzymes in ants can kickstart the fermentation process that turns milk into yogurt. The work highlights how traditional practices can inspire new approaches to food science and even add creativity to the dinner table.


						
"Today's yogurts are typically made with just two bacterial strains," says senior author Leonie Jahn from the Technical University of Denmark. "If you look at traditional yogurt, you have much bigger biodiversity, varying based on location, households, and season. That brings more flavors, textures, and personality."

Red wood ants (Formica species) can be found crawling through the forests of the Balkans and Turkey, where this yogurt-making technique was once popular. To better understand how to use these ants to make yogurt, the researchers visited co-author and anthropologist Sevgi Mutlu Sirakova's family village in Bulgaria, where her relatives and other locals remember the tradition.

"We dropped four whole ants into a jar of warm milk by the instruction of Sevgi's uncle and community members," recalls lead author Veronica Sinotte of the University of Copenhagen, Denmark. The jar was then tucked into an ant mound to ferment overnight. By the next day, the milk had started to thicken and sour. "That's an early stage of yogurt, and it tasted that way as well."

The researchers, who tested the yogurt during their trip, described it as slightly tangy, herbaceous, and having flavors of grass-fed fat.

Back in Denmark, the team dissected the science behind the ant yogurt. They found that the ants carry lactic and acetic acid bacteria. Acids produced by these bacteria help coagulate the dairy. One type of these bacteria was similar to that found in commercial sourdough.

The insects themselves also help in the yogurt-making process. Formic acid, which is part of the ant's natural chemical defense system, acidifies the milk, affects its texture, and likely creates an environment for yogurt's acid-loving microbes to thrive, say the researchers. Enzymes from the ant and the microbes work in tandem to break down milk proteins and turn milk into yogurt.




The researchers compared yogurts made with live, frozen, and dehydrated ants. Only live ants seeded the right microbial community, meaning they are best suited for yogurt making. However, the team found that caution was necessary to make sure the ant products were safe to consume: live ants can harbor parasites, and freezing or dehydrating ants can sometimes allow harmful bacteria to flourish.

To test out the contemporary culinary possibilities of ant yogurt, the team then partnered with chefs at Alchemist, a two-star Michelin restaurant in Copenhagen, Denmark, who gave the traditional yogurt a modern twist. They served guests several concoctions including yogurt ice-cream sandwiches shaped like an ant, mascarpone-like cheeses with a pungent tang, and cocktails clarified with a milk wash -- all inspired by ant yogurt and using the insect as a key ingredient.

"Giving scientific evidence that these traditions have a deep meaning and purpose, even though they might seem strange or more like a myth, I think that's really beautiful," says Jahn.

"I hope people recognize the importance of community and maybe listen a little closer when their grandmother shares a recipe or memory that seems unusual," says Sinotte. "Learning from these practices and creating space for biocultural heritage in our foodways is important."
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Nearly half of drivers killed in crashes had THC in their blood | ScienceDaily
    	In a review of 246 deceased drivers, 41.9% tested positive for active THC in their blood, with an average level of 30.7 ng/mL -- far exceeding most state impairment limits.
    	The high rate of THC positivity remained consistent over six years and was unaffected by the state's legalization of recreational cannabis during the study period.
    	Messaging around the dangers of smoking cannabis and driving needs to be stronger, authors argue.

New study findings show that over 40% of drivers who died in motor vehicle collisions tested positive for active delta-9-tetrahydrocannabinol (THC) in their system, with average blood levels far exceeding those considered to cause impairment. The research highlights a significant and persistent public health risk that is unchanged by the legalization of recreational cannabis, the authors said.

The research will be presented at the American College of Surgeons (ACS) Clinical Congress 2025 in Chicago, October 4-7.

Researchers analyzed coroner records from Montgomery County in Ohio from January 2019 to September 2024, focusing on 246 deceased drivers who were tested for THC following a fatal crash. When autopsies are performed, drug screening is typically part of the process. The study period included the state's legalization of recreational cannabis in 2023.

"I was surprised to see that level," said lead author Akpofure P. Ekeh, MBBS, FACS, a professor of surgery at Wright State University in Dayton, Ohio. "An average level of 30.7 ng/mL generally means those people must have consumed marijuana at some time close to driving. This isn't about residual use; it's about recent consumption."

Key Study Findings
    	High Prevalence: 103 drivers (41.9%) overall tested positive for THC, with yearly rates ranging from 25.7% to 48.9%.
    	No Effect from Legalization: The rate of drivers who tested positive for THC did not change significantly before or after legalization (42.1% vs. 45.2%), indicating that legal status did not influence the behavior of those who chose to drive after use.
    	Consistent Over Time: The high rate of THC positivity showed no significant change over the six-year study period.

The study notes that blood THC levels are typically drawn by the coroner within hours of death, providing an accurate snapshot of a driver's state at the time of the crash. Most states that have set legal limits for driving range from 2 to 5 nanograms per milliliter (ng/mL) -- a threshold the average level in this study (30.7 ng/mL) far exceeded.




"The messaging over the last few years has been just the push towards recreational legalization," Dr. Ekeh noted. "The problem is that from a public health standpoint, there has not been enough emphasis on some of the downsides and the dangers that can occur. People should treat smoking marijuana just like they treat alcohol: don't smoke and drive."

Co-authors are Lois Nguapa, BS; Clara Mussin Phillips, BS; and Ann Cardosi, BS, MPH.

Citation: Ekeh A, et al. Cannabis Prevalence in Drivers Involved in Motor Vehicle Crash Fatalities over a 6-Year Period, Scientific Forum, American College of Surgeons (ACS) Clinical Congress 2025.

Note: This research was presented as an abstract at the ACS Clinical Congress Scientific Forum. Research abstracts presented at the ACS Clinical Congress Scientific Forum are reviewed and selected by a program committee but are not yet peer reviewed.
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Why the brain's GPS fails with age, and how some minds defy it | ScienceDaily
In the realm of memories, "where" holds special importance. Where did I leave my keys? Where did I eat dinner last night? Where did I first meet that friend? Recalling locations is necessary for daily life, yet spatial memory -- which keeps track of "where" -- is one of the first cognitive abilities to fade in old age. And deficits earlier in life can be a telltale sign of dementia.


						
Now, researchers at Stanford Medicine and their colleagues are uncovering what goes awry in older brains when spatial memory falters and whether these changes can be prevented.

In a new study comparing young, middle-aged and old mice, the researchers found that activity in the medial entorhinal cortex -- sometimes likened to the Global Positioning System of the brain -- becomes less stable and less attuned to the environment in elderly animals. Those with the most impaired activity in this brain region were the most confused on a spatial memory test.

"You can think of the medial entorhinal cortex as containing all the components you need to build a map of space," said Lisa Giocomo, PhD, professor of neurobiology and senior author of the study to publish Oct. 3 in Nature Communications.

"Before this study, there was extremely limited work on what actually happens to this spatial mapping system during healthy aging."

Although, on average, elderly mice were noticeably worse than their younger counterparts at navigating their environments, there was wide variation among them -- a sign that spatial memory decline may not be an inevitable part of advanced age.

Mental maps

The medial entorhinal cortex is an essential part of the brain's navigation system. It contains a variety of cells that track different information, including the animal's speed and head direction, as well as the dimensions and borders of a space. For the new study, the researchers focused on so-called grid cells, which create a map of the environment, almost like a longitude and latitude system.




They studied mice in three age categories: young mice approximately 3 months old, middle-aged mice approximately 13 months old and old mice approximately 22 months old. These ages roughly correlate to human 20-year-olds, 50-year-olds and 75- to 90-year-olds.

The researchers recorded the brain activity of slightly thirsty mice as they ran virtual reality tracks looking for hidden rewards -- a lick of water. They ran on a stationary ball surrounded by screens that displayed the virtual environment, like a mouse-sized treadmill in a mouse-sized Imax theater.

Each mouse ran the tracks hundreds of times over six days. (Mice are naturally avid runners, the researchers noted.)

With enough repetition, mice in all age groups could learn the location of a hidden reward on a particular track. By day six, they stopped only to lick at the reward locations. Accordingly, the grid cells in their medial entorhinal cortex developed distinct firing patterns for each track, as if building custom mental maps.

Switching tracks

But on a more challenging task in which the mice were randomly alternated between two different tracks they had already learned, each with a different reward location, the elderly mice were stymied -- seemingly unable to determine which track they were on.




"In this case, the task was more similar to remembering where you parked your car in two different parking lots or where your favorite coffeeshop is in two different cities," Giocomo said.

Unsure of where they were, the old mice tended to sprint the rest of the track without bothering to stop and search for rewards. A few took a different tactic and tried licking everywhere.

Their grid cells reflected their confusion. Despite having developed distinct firing patterns for each track, their grid cells fired erratically when the tracks were alternated.

"Their spatial recall and their rapid discrimination of these two environments was really impaired," said Charlotte Herber, PhD, an MD-PhD student and lead author of the study.

The findings seem to align with human behavior. "Older people often can navigate familiar spaces, like their home or the neighborhood they've always lived in, but it's really hard for them to learn to navigate a new place, even with experience," Giocomo said.

In contrast, both young and middle-aged mice understood the assignment by day six, and their grid cell activity swiftly matched whichever track they were on.

"Over days one through six, they have progressively more stable spatial firing patterns that are specific to context A and specific to context B," Herber said. "The aged mice fail to the develop these discrete spatial maps."

The middle-aged mice had somewhat weaker patterns in their brain activity, but they performed very similarly to the young mice. "We think this is a cognitive capacity that at least until about 13 months old in a mouse, or maybe 50 to 60 years old in a human counterpart, is probably intact," Herber said.

Super-ager

Though young and middle-aged mice performed uniformly within their age groups, the oldest set showed more variability in spatial memory.

Male mice generally performed better than female mice, though the researchers do not yet know why.

One elderly male mouse stood out: It aced the test, remembering the hidden reward locations on alternating tracks just as well as, if not better than, the young and middle-aged mice.

"It was the very last mouse I recorded and, honestly, when I was watching it run the experiment, I thought, 'Oh no, this mouse is going to screw up the statistics,'" Herber said.

Instead, the super-ager mouse turned out to confirm the link between grid cell activity and spatial memory. Its grid cells were as unusually sprightly as its behavior, firing clearly and accurately in each environment.

"The variability in the aged group allowed us to establish these correlative relationships between neural function and behavior," Herber said.

The super-ager mouse also encouraged the researchers to look for genetic differences that might underly variability in aging. They sequenced the RNA of young and old mice and found 61 genes that were more expressed in mice with unstable grid cell activity. These genes could be involved in either driving or compensating for spatial memory decline, the researchers said.

The gene Haplin4, for example, contributes to the network of proteins that surround neurons, known as the perineuronal net, which could help shore up grid cell stability and protect spatial memory in aging mice.

"Just like mice, people also exhibit a variable extent of aging," Herber said. "Understanding some of that variability -- why some people are more resilient to aging and others are more vulnerable -- is part of the goal of this work."

Researchers at the University of California, San Francisco, contributed to the study.

The study received funding from the Stanford University Medical Scientist Training Program, the National Institute on Aging, the National Institutes of Health BRAIN Initiative (grant U19NS118284), National Institute of Mental Health (grants MH126904 and MH130452), the National Institute on Drug Abuse (grant DA042012), the Vallee Foundation and the James S. McDonnell Foundation.
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Think light drinking protects your brain? Think again | ScienceDaily
Drinking any amount of alcohol likely increases the risk of dementia, suggests the largest combined observational and genetic study to date, published online in BMJ Evidence Based Medicine.


						
Even light drinking -- generally thought to be protective, based on observational studies -- is unlikely to lower the risk, which rises in tandem with the quantity of alcohol consumed, the research indicates.

Current thinking suggests that there might be an 'optimal dose' of alcohol for brain health, but most of these studies have focused on older people and/or didn't differentiate between former and lifelong non-drinkers, complicating efforts to infer causality, note the researchers.

To try and circumnavigate these issues and strengthen the evidence base, the researchers drew on observational data and genetic methods (Mendelian randomization) from two large biological databanks for the entire 'dose' range of alcohol consumption.

These were the US Million Veteran Program (MVP), which includes people of European, African, and Latin American ancestry, and the UK Biobank (UKB), which includes people of predominantly European ancestry.

Participants who were aged 56-72 at baseline, were monitored from recruitment until their first dementia diagnosis, death, or the date of last follow-up (December 2019 for MVP and January 2022 for UKB), whichever came first. The average monitoring period was 4 years for the US group, and 12 for the UK group.

Alcohol consumption was derived from questionnaire responses -- over 90% of participants said they drank alcohol -- and the Alcohol Use Disorders Identification Test (AUDIT-C) clinical screening tool. This screens for hazardous drinking patterns, including the frequency of binge drinking (6 or more drinks at a time).




In all, 559,559 participants from both groups were included in observational analyses, 14,540 of whom developed dementia of any type during the monitoring period:10,564 in the US group; and 3976 in the UK group. And 48,034 died: 28,738 in the US group and 19,296 in the UK group.

Observational analyses revealed U-shaped associations between alcohol and dementia risk: compared with light drinkers (fewer than 7 drinks a week) a 41% higher risk was observed among non-drinkers and heavy drinkers consuming 40 or more drinks a week, rising to a 51% higher risk among those who were alcohol dependent.

Mendelian randomization genetic analyses drew on key data from multiple large individual genome-wide association studies (GWAS) of dementia, involving a total of 2.4 million participants to ascertain lifetime (rather than current) genetically predicted risks.

Mendelian randomization leverages genetic data, minimizing the impact of other potentially influential factors, to estimate causal effects: genomic risk for a trait (in this case, alcohol consumption) essentially stands in for the trait itself.

Three genetic measures related to alcohol use were used as different exposures, to study the impact on dementia risk of alcohol quantity, as well as problematic and dependent drinking.

These exposures were: self-reported weekly drinks (641 independent genetic variants); problematic 'risky' drinking (80 genetic variants); and alcohol dependency (66 genetic variants).




Higher genetic risk for all 3 exposure levels was associated with an increased risk of dementia, with a linear increase in dementia risk the higher the alcohol consumption.

For example, an extra 1-3 drinks a week was associated with a 15% higher risk. And a doubling in the genetic risk of alcohol dependency was associated with a 16% increase in dementia risk.

But no U-shaped association was found between alcohol intake and dementia, and no protective effects of low levels of alcohol intake were observed. Instead, dementia risk steadily increased with more genetically predicted drinking.

What's more, those who went on to develop dementia typically drank less over time in the years preceding their diagnosis, suggesting that reverse causation -- whereby early cognitive decline leads to reduced alcohol consumption -- underlies the supposed protective effects of alcohol found in previous observational studies, say the researchers.

They acknowledge that a principal limitation of their findings is that the strongest statistical associations were found in people of European ancestry, because of the numbers of participants of this ethnic heritage studied. Mendelian randomisation also relies on assumptions that can't be verified, they add.

Nevertheless, they suggest that their findings "challenge the notion that low levels of alcohol are neuroprotective."

And they conclude: "Our study findings support a detrimental effect of all types of alcohol consumption on dementia risk, with no evidence supporting the previously suggested protective effect of moderate drinking.

"The pattern of reduced alcohol use before dementia diagnosis observed in our study underscores the complexity of inferring causality from observational data, especially in aging populations.

"Our findings highlight the importance of considering reverse causation and residual confounding in studies of alcohol and dementia, and they suggest that reducing alcohol consumption may be an important strategy for dementia prevention."
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This new semaglutide dose helped nearly half of patients lose 20% body weight | ScienceDaily
A higher weekly dose of semaglutide (7.2 mg) can significantly improve weight loss and related health outcomes in adults living with obesity, including those with type 2 diabetes (T2D), according to the results of two large-scale, international phase 3 clinical trials. The findings, published in The Lancet Diabetes & Endocrinology journal, suggest that a higher dose of semaglutide offers a promising new option for people with obesity, including those with T2D, who have not achieved sufficient weight loss with existing treatments.


						
The STEP UP and STEP UP T2D clinical trials are the first to investigate whether increasing the dose of semaglutide from the currently approved dose of 2*4 mg to 7*2 mg is safe and leads to additional weight reduction. Trial participants were randomized to receive either the higher 7*2 mg dose of semaglutide, the currently approved 2.4 mg dose, or placebo over 72 weeks. All participants -- regardless of treatment group -- received lifestyle interventions such as dietary counseling and increased physical activity recommendations.

In adults without diabetes, a 7*2 mg dose of semaglutide led to an average weight loss of nearly 19%, surpassing the 16% loss seen with 2*4 mg and 4% with placebo. Nearly half of the participants on the higher dose lost 20% or more of their body weight, with about one-third losing at least 25%. Participants also experienced improvements in waist circumference, blood pressure, blood sugar, and cholesterol levels, all key factors in reducing obesity-related health risks. Similarly, in adults with obesity and T2D, the 7*2 mg dose resulted in an average 13% weight loss compared to 10% with 2.4 mg and 3.9% with placebo, along with significant reductions in blood sugar levels and waist size.

Both trials reported that the higher dose of semaglutide was safe and generally well tolerated. Gastrointestinal side effects like nausea and diarrhea, and some sensory symptoms like tingling, were the most common. However, most side effects were manageable, resolved over time, and did not lead to participants dropping out of the trial. No increase in serious adverse events or severe hypoglycemia was observed with the higher dose.

By delivering greater weight reduction and metabolic benefits while maintaining a favorable safety profile, the authors say this higher dose could help more people reach their health goals and reduce the burden of obesity-related complications worldwide. However, they highlight that further research is needed to fully understand the long-term benefits and risks.
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From gentle giants to ghostly hunters, sharks face an unseen peril | ScienceDaily
The habitat of thirty species of sharks, rays, and chimaeras, also called ghost sharks, overlap with areas where proposed deep-sea mining may occur, according to new research published in Current Biology and led by University of Hawai'i at Manoa oceanographers. Nearly two-thirds of these species are already threatened with extinction due to human impacts, so deep-sea mining, which will disrupt the seafloor and discharge large plumes of sediment into the water above, has the potential to elevate their extinction risk.


						
"Deep-sea mining is a new potential threat to this group of animals which are both vital in the ocean ecosystem and to human culture and identity," said Aaron Judah, lead author of the study and oceanography graduate student in the UH Manoa School of Ocean and Earth Science and Technology (SOEST). "By identifying and calling attention to this threat and recommending potential conservation pathways, I hope we will be better positioned to support healthy shark, ray, and chimaera populations into the future."

Where there is overlap, there is risk

Judah collaborated with an international team of experts to overlay the global maps of species ranges created by the IUCN Shark Specialist Group with contract areas and reserved areas allocated for deep-sea mining by the International Seabed Authority. The researchers also accounted for how each species reproduces and how deep they dive in order to estimate their vulnerability to mining impacts. For example, species such as skates and chimaeras lay eggs on the seafloor and therefore mining vehicles could pose a threat to nurseries.

The species they assessed included iconic examples such as the whale shark, manta rays, and the megamouth shark, and also many lesser known, but just as interesting deep-sea species, such as the pygmy shark, chocolate skate, and point-nosed chimaera, which comes from a unique group of cartilaginous fishes similar to sharks and rays, sometimes called ghost sharks.

The team discovered that 30 species could be impacted by discharge plumes and 25 of the 30 species could also be impacted by seafloor disruptions associated with mining. They also found that because many of the species inhabit a variety of habitats along the depth range or are deep divers, mining impacts may overlap more than half of the depth range of 17 species.

Assessing risk to minimize impacts

Deep-sea mining is set to potentially occur in the Clarion-Clipperton Zone, which is a large abyssal plain area that spans from the waters around Hawai'i into the eastern Pacific Ocean. To make the best management decisions, the potential impacts on marine life and the communities that depend on them must be known.




"Sharks and their relatives are the second most threatened vertebrate group on the planet, mostly from overfishing," said Jeff Drazen, study senior author and professor of Oceanography at SOEST. "Because of their vulnerability, they should be considered in ongoing discussions of the environmental risks from deep-sea mining, and those responsible for monitoring their health should be aware that mining could pose an additional risk."

The authors offer a number of recommendations to improve conservation of these species under the footprint of mining, such as establishing monitoring programs, including them in environmental impact assessments, and creating protected areas. These recommendations could be adopted by the International Seabed Authority in their regulations for creating environmental impact assessments, or by contractors in executing scientific baseline assessments.

"Many of the shark species identified in the analysis are highly mobile and can move across wide swaths of ocean," said Judah. "Given their mobility and the proximity of Hawai'i to the areas allocated for mining, impacts in these areas may stretch indirectly to ecosystems near the island chain."

Judah continues to research and report species range extensions for animals not included in the initial assessment, which may add additional species to this group of animals at risk from mining impacts.
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Hidden for 70 million years, a tiny fossil fish is rewriting freshwater evolution | ScienceDaily
The fossil of a tiny fish found in southwestern Alberta provides new insight into the origin and evolution of otophysans, the supergroup of fish that includes catfish, carp and tetras, which today account for two-thirds of all freshwater species.


						
The specimen, studied by researchers at Western University, the Royal Tyrrell Museum of Palaeontology and international collaborators, is a skeleton of a fish about 4 cm long from the Late Cretaceous period (the age of the iconic Tyrannosaurus Rex, about 100.5 million to 66 million years ago.) A new kind of fish entirely, it is now named Acronichthys maccognoi. 

A study detailing the discovery was published on October 2 in the high impact journal, Science.

"The reason Acronichthys is so exciting is that it fills a gap in our record of the otophysans supergroup. It is the oldest North America member of the group and provides incredible data to help document the origin and early evolution of so many freshwater fish living today," said Neil Banerjee, Earth sciences professor and author on the study.

Banerjee collaborated with an international team including Lisa Van Loon, adjunct Earth sciences professor at Western, Don Brinkman, curator emeritus at the Royal Tyrell Museum, Juan Liu from the University of California, Berkeley and Alison Murray from the University of Alberta.

Otophysans are distinctive in the way the first four vertebrae are modified to transmit vibrations to the ear from the swim bladder (a gas-filled internal organ that allows fish to maintain their position in the water without expending significant energy), basically functioning as a human ear. This is easily spotted in the skeleton of the found fossil of Acronichthys by the naked eye. Van Loon, using synchrotron beamlines at both the Canadian Light Source in Saskatoon, Saskatchewan, and the Advanced Photon Source in Lemont, Illinois, captured a more sophisticated, detailed look with computed tomography (micro-CT) scans.

Micro-CT scans are non-destructive (critical when studying prehistoric fossils), high-resolution X-ray images that create 3D virtual models of objects by taking a series of 2D X-ray projections as an object, in this case the Acronichthys, rotates.




"Many of the fossil specimens collected by the Royal Tyrrell Museum are incredibly fragile, and some are impossible to extract from the rock itself, so micro-CT scans provide not only the best method for acquiring detailed images of what's inside, they're also the safest way to avoid destroying the fossil all together," said Van Loon.

One fish, two fish, red fish, blue fish 

While the discovery of Acronichthys introduces a new species to paleontological records, it also provides critical data to trace the origins of otophysans, as the supergroup is understood to have started as a marine (saltwater) species before transitioning to a freshwater species. The discovery suggests the transition from marine to freshwater species happened at least twice during otophysans' evolution.

The study estimated a new divergence time for otophysans from marine to freshwater species at around 154 million years ago (the Late Jurassic period) - after Pangea, the supercontinent, began to break apart about 200 million years ago. The researchers are left trying to understand how the tiny Acronichthys moved from continent to continent (as its freshwater ancestors now live on every continent except Antarctica) if they couldn't swim across saltwater oceans.

"Dinosaurs are pretty exciting, so a lot of time and effort has been focused on them so we know a lot about what they were like, but we've only scratched the surface when it comes to understanding the diversity of prehistoric freshwater fish," said Brinkman. "There's still so much we don't know, and a fossil site right here in Canada is giving us the key to understanding the origins of groups that now dominate rivers and lakes around the world."
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Scientists discover hidden protein that switches off hunger | ScienceDaily
Researchers at Leipzig University and Charite - Universitatsmedizin Berlin have discovered a key mechanism for appetite and weight control. It helps the brain to regulate feelings of hunger. In a study, scientists from Collaborative Research Centre (CRC) 1423 - Structural Dynamics of GPCR Activation and Signaling - found how a protein called MRAP2 (melanocortin 2 receptor accessory protein 2) influences the function of the brain receptor MC4R (melanocortin-4 receptor), which plays a central role in appetite control and energy balance. Their findings have just been published in the journal Nature Communications.


						
MC4R is an important receptor activated by the peptide hormone MSH. It plays a major role in Collaborative Research Centre 1423, where it is being characterised both structurally and functionally. Mutations in MC4R are among the most common genetic causes of severe obesity. "The knowledge of the 3D structures of the active receptor in interaction with ligands and drugs such as setmelanotide, which we were able to decipher in an earlier study, has enabled us to better understand the new functional data," says Dr Patrick Scheerer, project leader at CRC 1423 and co-author of the study, from the Institute of Medical Physics and Biophysics at Charite. Setmelanotide, an approved drug, activates this receptor and specifically reduces feelings of hunger. "We are proud that CRC 1423 has now also contributed to understanding receptor transport and availability," says Professor Annette Beck-Sickinger, spokesperson for CRC 1423 and co-author of the study. A total of five projects within the Collaborative Research Centre were involved in this interdisciplinary research.

Using modern fluorescence microscopy and single-cell imaging, the team demonstrated that the protein MRAP2 fundamentally alters the localisation and behaviour of the brain receptor MC4R within cells. Fluorescent biosensors and confocal imaging showed that MRAP2 is essential for transporting MC4R to the cell surface, where it can transmit appetite-suppressing signals more effectively.

By uncovering this new level of regulation, the study points to therapeutic strategies that mimic or modulate MRAP2 and hold the potential to combat obesity and related metabolic disorders. Professor Heike Biebermann, project leader at CRC 1423 and co-lead author of the study from the Institute of Experimental Pediatric Endocrinology at Charite, emphasises that this interdisciplinary and international collaboration enabled researchers, using different approaches and diverse experimental methods, to uncover important new physiological and pathophysiological aspects of appetite regulation with therapeutic relevance.

The study's second co-lead author, Dr Paolo Annibale, a lecturer in the School of Physics and Astronomy at the University of St Andrews in the UK, says: "This work was an exciting opportunity to apply several microscopy and bioimaging approaches in a physiologically relevant context. In recent years we have refined this approach to meet the requirements of studying molecular processes in cells."

This research brought together expertise in live-cell fluorescence microscopy, molecular pharmacology and structural biology from institutions in Germany, Canada and the UK, demonstrating the power of interdisciplinary science to uncover new principles of receptor regulation.

About CRC 1423

CRC 1423 is a four-year research centre funded by the German Research Foundation (DFG), with five participating institutions: Leipzig University, Martin Luther University Halle-Wittenberg, Charite - Universitatsmedizin Berlin, Heinrich Heine University Dusseldorf, and the University Medical Center Mainz. Researchers from these institutions with backgrounds in biochemistry, biomedicine and computational science are collaborating on an interdisciplinary basis to gain a comprehensive understanding of how structural dynamics affect GPCR function. The Collaborative Research Centre comprises a total of 19 sub-projects.
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Hidden cellular "power switch" could transform Parkinson's treatment | ScienceDaily
A key switch for cellular energy balance has been discovered in cells: it could potentially become the target of new therapies for diseases ranging from Parkinson's to rare disorders caused by defects in the cell's powerhouses, the mitochondria. The switch is called phosphatase B55 (PP2A-B55alpha) and regulates the balance of mitochondria. Experts from Universita Cattolica, Rome campus, and Roma Tre Universty have observed that, by reducing its activity, it's possible to attenuate the motor symptoms of Parkinson's in a preclinical model of the disease.


						
This is the result of a study published in Science Advances, led by Francesco Cecconi, Full Professor of Biochemistry at the Department of Basic Biotechnological Sciences, Intensive Care and Perioperative Medicine at the Universita Cattolica, and conducted by Valentina Cianfanelli, Associate Professor at the Department of Science at Roma Tre University and Principal Investigator of the Young Researchers Project at the Gynecological Oncology Unit of Fondazione Policlinico Universitario Agostino Gemelli IRCCS.

Background

Mitochondria are highly complex cellular organelles, vital for cell survival. They are responsible for producing the energy cells need to survive. Their integrity is associated with several diseases, both widespread, such as Parkinson's, and rare, so-called mitochondrial diseases, which can affect various parts of the body, from muscles to eyes to the brain. Inside cells, there is a delicate balance between old or damaged mitochondria that must be eliminated and new ones that must replace them. In some diseases, however, this balance is disrupted, and if mitochondria are lost in excess, or if damaged organelles accumulate in the cell and are regularly not eliminated, the very survival of the cell is endangered.

In the case of Parkinson's disease, for example, the loss of mitochondria also plays a role in the death of dopaminergic neurons that underlies the disease.

The Study

Experts have discovered that B55 plays a key role in regulating mitochondrial homeostasis.




"On the one hand," Professor Cecconi explains, "it promotes the removal of damaged mitochondria by stimulating mitophagy, a selective process for removing inefficient and potentially dangerous organelles. On the other, B55 acts as a controller of mitochondrial biogenesis, stabilizing the main promoter of new mitochondrial formation.

In this way, B55 not only promotes the degradation of damaged mitochondria, but also prevents excessive production of new organelles, thus maintaining a dynamic balance between mitochondrial elimination and synthesis. It is of great interest," the expert emphasizes, "that both these effects depend on the functional interaction between B55 and Parkin, a central protein in mitophagy mechanisms, implicated in Parkinson's disease.

Professor Cecconi and Cianfanelli explain: it is no coincidence that in our research, using animal models of Parkinson's disease (Drosophila, the fruit flies), "we observed that by reducing B55 levels we can improve both the motor defects and the mitochondrial alterations typical of the disease." This effect requires the presence of the Parkin factor and acts primarily on mitochondrial biogenesis.

The idea could be to develop small molecules capable of penetrating the brain and selectively acting on dopaminergic neurons, counteracting their death.

More generally, a 'universal' drug that regulates the action of B55 could be developed for various mitochondrial diseases characterized by mitochondrial loss, including some mitochondrial myopathies and neurodegenerative diseases, Professor Cecconi explains. Furthermore, the deregulation of mitochondrial quality and number also underlies the plasticity of tumor cells and their ability to resist therapies, so controlling B55 could become a promising approach in oncology.

This is why "our future studies will aim to identify safe molecules and therapeutic strategies to modulate B55 in preclinical and human cellular models, especially in order to analyze the effect of its regulation on other neurodegenerative and mitochondrial diseases," they conclude.
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Scientists finally found the "dark matter" of electronics | ScienceDaily
In a world-first, researchers from the Femtosecond Spectroscopy Unit at the Okinawa Institute of Science and Technology (OIST) have directly observed the evolution of the elusive dark excitons in atomically thin materials, laying the foundation for new breakthroughs in both classical and quantum information technologies. Their findings have been published in Nature Communications. Professor Keshav Dani, head of the unit, highlights the significance: "Dark excitons have great potential as information carriers, because they are inherently less likely to interact with light, and hence less prone to degradation of their quantum properties. However, this invisibility also makes them very challenging to study and manipulate. Building on a previous breakthrough at OIST in 2020, we have opened a route to the creation, observation, and manipulation of dark excitons."


						
"In the general field of electronics, one manipulates electron charge to process information," explains Xing Zhu, co-first author and PhD student in the unit. "In the field of spintronics, we exploit the spin of electrons to carry information. Going further, in valleytronics, the crystal structure of unique materials enables us to encode information into distinct momentum states of the electrons, known as valleys." The ability to use the valley dimension of dark excitons to carry information positions them as promising candidates for quantum technologies. Dark excitons are by nature more resistant to environmental factors like thermal background than the current generation of qubits, potentially requiring less extreme cooling and making them less prone to decoherence, where the unique quantum state breaks down.

Defining landscapes of energy with bright and dark excitons

Over the past decade, progress has been made in the development of a class of atomically thin semiconducting materials known as TMDs (transition metal dichalcogenides). As with all semiconductors, atoms in TMDs are aligned in a crystal lattice, which confines electrons to a specific level (or band) of energy, such as the valence band. When exposed to light, the negatively charged electrons are excited to a higher energy state - the conduction band - leaving behind a positively charged hole in the valence band. The electrons and holes are bound together by electrostatic attraction, forming hydrogen-like quasiparticles called excitons. If certain quantum properties of the electron and hole match, i.e. they have the same spin configuration and they inhabit the same 'valley' in momentum space (the energy minima that electrons and holes can occupy in the atomic crystal structure) the two recombine within a picosecond (1ps = 10[?]12 second), emitting light in the process. These are 'bright' excitons.

However, if the quantum properties of the electron and hole do not match up, the electron and hole are forbidden from recombining on their own and do not emit light. These are characterized as 'dark' excitons. "There are two 'species' of dark excitons," explains Dr. David Bacon, co-first author who is now at University College London, "momentum-dark and spin-dark, depending on where the properties of electron and hole are in conflict. The mismatch in properties not only prevents immediate recombination, allowing them to exist up to several nanoseconds (1ns = 10[?]9 second - a much more useful timescale), but also makes dark excitons more isolated from environmental interactions."

"The unique atomic symmetry of TMDs means that when exposed to a state of light with a circular polarization, one can selectively create bright excitons only in a specific valley. This is the fundamental principle of valleytronics. However, bright excitons rapidly turn into numerous dark excitons that can potentially preserve the valley information. Which species of dark excitons are involved and to what degree they can sustain the valley information is unclear, but this is a key step in the pursuit of valleytronic applications," explains Dr. Vivek Pareek, co-first author and OIST graduate who is now a Presidential Postdoctoral Fellow at the California Institute of Technology.

Observing electrons at the femtosecond scale

Using the world-leading TR-ARPES (time- and angle resolved photoemission spectroscopy) setup at OIST, which includes a proprietary, table-top XUV (extreme ultraviolet) source, the team has managed to track the characteristics of all excitons after the creation of bright excitons in a specific valley in a TMD semiconductor over time by simultaneously quantifying momentum, spin state, and population levels of electrons and holes - these properties have never been simultaneously quantified before.

Their findings show that within a picosecond, some bright excitons are scattered by phonons (quantized crystal lattice vibrations) into different momentum valleys, rendering them momentum-dark. Later, spin-dark excitons dominate, where electrons have flipped spin within the same valley, persisting on nanosecond scales.

With this, the team has overcome the fundamental challenge of how to access and track dark excitons, laying the foundation for dark valleytronics as a field. Dr. Julien Madeo of the unit summarizes: "Thanks to the sophisticated TR-ARPES setup at OIST, we have directly accessed and mapped how and what dark excitons keep long-lived valley information. Future developments to read out the dark excitons valley properties will unlock broad dark valleytronic applications across information systems."
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What looks like dancing is actually a bug's survival trick | ScienceDaily
If you happen to be walking in the forests of Panama, you might just come across a bug that will wave at you, which scientists at the Smithsonian Tropical Research Institute (STRI) have been studying for a while. The matador bug (Bitta alipes) carries striking, reddish "flags" on its hind legs and performs an intricate leg-waving display. But the reason why these bugs perform this behavior has remained a mystery -- until now.


						
Sexual selection seemed a likely explanation. Males would wave their flags to attract females. Yet when scientists tested the idea, they found no evidence: both males and females waved their legs, and waving was unrelated to courtship or competition. That deepened the puzzle: if not for sex, why evolve such a conspicuous and seemingly costly behavior?

A new study published in Current Zoology by STRI researchers Connor Evans-Blake, Juliette Rubin and Ummat Somjee offers an answer. These colorful "flags" appear not to attract mates, but to deterpredators. The team exposed matador bugs to two different arthropods: predatory praying mantids and harmless katydids. They recorded nearly 3,000 leg waves. The results were striking: on average, bugs increased their waving behavior seven-fold in the presence of mantids, but barely responded to katydids. Even more telling, mantids never attacked bugs that were actively waving.

The findings show that waving is an anti-predator behavior, deployed specifically when danger looms. To document whether similar flag-waving behavior occurs in other species within the family, researchers used direct observations in Panama and searched for videos online. They found that at least five related flag-legged species display similar waving behaviors, hinting at a broader evolutionary strategy among these plant-feeding insects.

All these flag-waving insects feed on passionflower vines, known to carry toxins, and may thus be advertising their own chemical defenses with these bold movements. But how does waving reduce predatory attacks? The precise mechanism remains a mystery. Is the waving communicating the bugs' likely toxicity, confusing predators' vision, or intimidating attackers with exaggerated motion?

"We're left with more questions than answers," said senior author Ummat Somjee. "But that's the beauty of studying insects -- there are hundreds of thousands of species, most of them completely unstudied, and every time we look closely we uncover behaviors that change the way we think about evolution."

Research like this goes beyond solving quirky puzzles. Insects make up the majority of Earth's biodiversity and are foundational to terrestrial ecosystems worldwide, yet most of their behaviors remain undocumented. Understanding how prey defend themselves provides insight into how animals evolve and diversify into the many forms, sometimes bizarre, that make up complex ecosystems.
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Doctors stunned by a cheap drug's power against colon cancer | ScienceDaily
A Swedish-led research team at Karolinska Institutet and Karolinska University Hospital has shown in a new randomized clinical trial that a low dose of the well-known medicine aspirin halves the risk of recurrence after surgery in patients with colon and rectal cancer with a certain type of genetic alteration in the tumor.


						
Every year, nearly two million people worldwide are diagnosed with colorectal cancer. Between 20 and 40 percent develop metastases, which makes the disease both more difficult to treat and more deadly.

Previous observational studies have suggested that aspirin may reduce the risk of certain cancers and possibly also the risk of recurrence after surgery in patients with colorectal cancer harboring mutations in genes within the PIK3 signaling pathway.

These genes regulate key cellular processes such as growth and division. When mutated, these processes can become dysregulated, leading to uncontrolled cell proliferation and cancer development. However, prior findings have been inconsistent and no randomized clinical trials had previously confirmed the association. To address this gap, the ALASCCA trial was initiated and has now been published in The New England Journal of Medicine.

The current study included more than 3,500 patients with colon and rectal cancer from 33 hospitals in Sweden, Norway, Denmark, and Finland. Patients whose tumors showed a specific genetic mutation in the PIK3 signaling pathway -- a mutation found in approximately 40 percent of patients -- were randomized to receive either 160 mg of aspirin daily or a placebo for three years after surgery.

For patients with the genetic mutation in PIK3, the risk of recurrence was reduced by 55 percent in those who received aspirin compared with the placebo group.

"Aspirin is being tested here in a completely new context as a precision medicine treatment. This is a clear example of how we can use genetic information to personalize treatment and at the same time save both resources and suffering," says first author Anna Martling, professor at the Department of Molecular Medicine and Surgery, Karolinska Institutet, and senior consultant surgeon at Karolinska University Hospital.




So how does aspirin reduce the risk of recurrence of colon and rectal cancer? The researchers believe that the effect is likely due to aspirin acting through several parallel mechanisms - it reduces inflammation, inhibits platelet function and tumor growth. This combination makes the environment less favorable for cancer.

"Although we do not yet fully understand all the molecular links, the findings strongly support the biological rationale and suggest that the treatment may be particularly effective in genetically defined subgroups of patients," says Anna Martling.

The researchers believe that the results could have global significance and influence treatment guidelines for colon and rectal cancer worldwide. Anna Martling sees the fact that the drug is well established as a major advantage.

"Aspirin is a drug that is readily available globally and extremely inexpensive compared to many modern cancer drugs, which is very positive," says Anna Martling.

The study was funded in part by the Swedish Research Council and the Swedish Cancer Society. The researchers state that there are no conflicts of interest.

Facts: What is aspirin?

Aspirin is a medicine that contains acetylsalicylic acid, a substance that relieves pain, fever, and inflammation. It belongs to the group of NSAIDs (non-steroidal anti-inflammatory drugs). The effect usually occurs within 30 minutes. In low doses, it is also used to prevent blood clots.

Common side effects include stomach problems and increased bleeding tendency. People with stomach ulcers, bleeding disorders, or asthma should avoid aspirin. Aspirin is available over the counter in higher doses, but should be used with caution, especially in combination with other blood-thinning agents or alcohol.
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A tiny detector could unveil gravitational waves we've never seen before | ScienceDaily
Scientists have unveiled a new approach to detecting gravitational waves in the milli-Hertz frequency range, providing access to astrophysical and cosmological phenomena that are not detectable with current instruments.  


						
Gravitational waves--ripples in spacetime predicted by Einstein--have been observed at high frequencies by ground-based interferometers such as LIGO and Virgo, and at ultra-low frequencies by pulsar timing arrays. However, the mid-band range has remained a scientific blind spot.  

Developed by researchers at the Universities of Birmingham and Sussex, the new detector concept uses cutting-edge optical cavity and atomic clock technologies to sense gravitational waves in the elusive milli-Hertz frequency band (10[?]5 - 1 Hz).  

Publishing their proposal today (Oct. 3) in Classical and Quantum Gravity, the scientist reveal a detector that uses advances in optical resonator technology, originally developed for optical atomic clocks, to measure tiny phase shifts in laser light caused by passing gravitational waves. Unlike large-scale interferometers, these detectors are compact, relatively immune to seismic and Newtonian noise.  

Co-author Dr Vera Guarrera, from the University of Birmingham, commented: "By using technology matured in the context of optical atomic clocks, we can extend the reach of gravitational wave detection into a completely new frequency range with instruments that fit on a laboratory table. This opens the exciting possibility of building a global network of such detectors and searching for signals that would otherwise remain hidden for at least another decade." 

The milli-Hertz frequency band - sometimes called the 'mid-band' - is expected to host signals from a variety of astrophysical and cosmological sources, including compact binaries of white dwarfs and black hole mergers. Ambitious space missions such as LISA also target this frequency band, but they are scheduled for launch in the 2030s. The proposed optical resonator detectors could begin exploring this territory now. 

Co-author Professor Xavier Calmet, from the University of Sussex, commented: "This detector allows us to test astrophysical models of binary systems in our galaxy, explore the mergers of massive black holes, and even search for stochastic backgrounds from the early universe. With this method, we have the tools to start probing these signals from the ground, opening the path for future space missions." 

While future space-based missions like LISA will offer superior sensitivity, their operation is over a decade away. The proposed optical cavity detectors provide an immediate, cost-effective means to explore the milli-Hz band.  

The study also suggests that integrating these detectors with existing clock networks could extend gravitational wave detection to even lower frequencies, complementing high-frequency observatories like LIGO. 

Each unit consists of two orthogonal ultrastable optical cavities and an atomic frequency reference, enabling multi-channel detection of gravitational wave signals. This configuration not only enhances sensitivity but also allows for the identification of wave polarisation and source direction. 
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Rogue planet spotted devouring 6 billion tons every second | ScienceDaily
Astronomers have identified an enormous 'growth spurt' in a so-called rogue planet. Unlike the planets in our Solar System, these objects do not orbit stars, free-floating on their own instead. The new observations, made with the European Southern Observatory's Very Large Telescope (ESO's VLT), reveal that this free-floating planet is eating up gas and dust from its surroundings at a rate of six billion tonnes a second. This is the strongest growth rate ever recorded for a rogue planet, or a planet of any kind, providing valuable insights into how they form and grow.


						
"People may think of planets as quiet and stable worlds, but with this discovery we see that planetary-mass objects freely floating in space can be exciting places," says Victor Almendros-Abad, an astronomer at the Astronomical Observatory of Palermo, National Institute for Astrophysics (INAF), Italy and lead author of the new study.

The newly studied object, which has a mass five to 10 times the mass of Jupiter, is located about 620 light-years away in the constellation Chamaeleon. Officially named Cha 1107-7626, this rogue planet is still forming and is fed by a surrounding disc of gas and dust. This material constantly falls onto the free-floating planet, a process known as accretion. However, the team led by Almendros-Abad has now found that the rate at which the young planet is accreting is not steady.

By August 2025, the planet was accreting about eight times faster than just a few months before, at a rate of six billion tonnes per second! "This is the strongest accretion episode ever recorded for a planetary-mass object," says Almendros-Abad. The discovery, published on October 2 in The Astrophysical Journal Letters, was made with the X-shooter spectrograph on ESO's VLT, located in Chile's Atacama Desert. The team also used data from the James Webb Space Telescope, operated by the US, European and Canadian space agencies, and archival data from the SINFONI spectrograph on ESO's VLT.

"The origin of rogue planets remains an open question: are they the lowest-mass objects formed like stars, or giant planets ejected from their birth systems?" asks co-author Aleks Scholz, an astronomer at the University of St Andrews, United Kingdom. The findings indicate that at least some rogue planets may share a similar formation path to stars since similar bursts of accretion have been spotted in young stars before. As co-author Belinda Damian, also an astronomer at the University of St Andrews, explains: "This discovery blurs the line between stars and planets and gives us a sneak peek into the earliest formation periods of rogue planets."

By comparing the light emitted before and during the burst, astronomers gathered clues about the nature of the accretion process. Remarkably, magnetic activity appears to have played a role in driving the dramatic infall of mass, something that has only been observed in stars before. This suggests that even low-mass objects can possess strong magnetic fields capable of powering such accretion events. The team also found that the chemistry of the disc around the planet changed during the accretion episode, with water vapour being detected during it but not before. This phenomenon had been spotted in stars but never in a planet of any kind.

Free-floating planets are difficult to detect, as they are very faint, but ESO's upcoming Extremely Large Telescope (ELT), operating under the world's darkest skies for astronomy, could change that. Its powerful instruments and giant main mirror will enable astronomers to uncover and study more of these lonely planets, helping them to better understand how star-like they are. As co-author and ESO astronomer Amelia Bayo puts it: "The idea that a planetary object can behave like a star is awe-inspiring and invites us to wonder what worlds beyond our own could be like during their nascent stages."

The team is composed of V. Almendros-Abad (Istituto Nazionale di Astrofisica -- Osservatorio Astronomico di Palermo, Italy), Aleks Scholz (School of Physics & Astronomy, University of St Andrews, United Kingdom [St Andrews]), Belinda Damian (St Andrews), Ray Jayawardhana (Department of Physics & Astronomy, Johns Hopkins University, USA [JHU]), Amelia Bayo (European Southern Observatory, Germany), Laura Flagg (JHU), Koraljka Muzic (Instituto de Astrofisica e Ciencias do Espaco, Faculdade de Ciencias, Universidade de Lisboa, Portugal), Antonella Natta (School of Cosmic Physics, Dublin Institute for Advanced Studies and University College Dublin, Ireland) Paola Pinilla (Mullard Space Science Laboratory, University College London, UK) and Leonardo Testi (Dipartimento di Fisica e Astronomia, Universita di Bologna, Italy).
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Fat may secretly fuel Alzheimer's, new research finds | ScienceDaily
Obesity has long been acknowledged as a risk factor for a wide range of diseases, but a more precise link between obesity and Alzheimer's disease has remained a mystery - until now.


						
A first-of-its-kind study from Houston Methodist found that adipose-derived extracellular vesicles, tiny cell-to-cell messengers in the body, can signal the buildup of amyloid-b plaque in obese individuals. These plaques are a key feature of Alzheimer's disease.

The study, "Decoding Adipose-Brain Crosstalk: Distinct Lipid Cargo in Human Adipose-Derived Extracellular Vesicles Modulates Amyloid Aggregation in Alzheimer's Disease," published on October 2 in Alzheimer's & Dementia: The Journal of the Alzheimer's Association. It explores the link between obesity, which affects about 40% of the U.S population, and the dreaded neurodegenerative disease affecting more than 7 million people in the U.S.

The research was led by Stephen Wong, Ph.D., the John S. Dunn Presidential Distinguished Chair in Biomedical Engineering . Alongside Wong, Li Yang, Ph.D., a research associate at Houston Methodist, and Jianting Sheng, Ph.D., an assistant research professor of computational biology and mathematics in radiology at the Houston Methodist Academic Institute, provided leadership in experimental design and cross-institution coordination.

"As recent studies have underscored, obesity is now recognized as the top modifiable risk factor for dementia in the United States," said Wong, corresponding author and director of T. T. & W. F. Chao Center for BRAIN at Houston Methodist.

The researchers found that the lipid cargo of these cell messengers differs between people with obesity and lean individuals, and that the presence and levels of specific lipids that differed between the groups changed how quickly amyloid-b clumped together in laboratory models. Using mouse models and patient body fat samples, the researchers examined the vesicles, which are tiny, membrane-bound particles that travel throughout the body and act as messengers involved in cell-to-cell communication. These minuscule communicators are also capable of crossing the blood-brain barrier.

Targeting these tiny cell messengers and disrupting their communication that leads to plaque formation may help reduce the risk of Alzheimer's disease in people with obesity. The researchers said future work should focus on how drug therapy could stop or slow the build-up of Alzheimer's-related toxic proteins (such as amyloid-b) in at-risk individuals.

The research was coauthored by Michael Chan, Shaohua Qi, and Bill Chan from Houston Methodist; Dharti Shantaram, Xilal Rima, Eduardo Reategui, and Willa Hsueh from The Ohio State University's Wexner Medical Center; and Xianlin Han from the University of Texas Health Science Center at San Antonio.
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Scientists just cracked the mystery of why cancer immunotherapy fails | ScienceDaily
In what experts are calling a paradigm-shifting landmark study, scientists from The Ohio State University Comprehensive Cancer Center - Arthur G. James Cancer Hospital and Richard J. Solove Research Institute (OSUCCC - James) report key findings about the underlying mechanisms of immune system stress response to protein misfolding, launching a new approach to cancer immunotherapy treatment targeting the protein production cycle.


						
For this study, OSUCCC - James researchers sought to answer a long-held question: Why do T cells, which are crucial for fighting infections and recognizing cancer, sometimes become "exhausted" and lose their effectiveness?

In this comprehensive preclinical study, researchers revealed a hidden vulnerability in exhausted T cells: they are overwhelmed by misfolded proteins that ignite a previously unrecognized stress pathway, now named TexPSR (proteotoxic stress response in T-cell exhaustion).

Unlike ordinary stress responses that slow protein production to help cells regain balance, TexPSR drives protein synthesis into overdrive. The result is a relentless buildup of misfolded proteins, stress granules, and toxic aggregates 3/4 similar to the amyloid plaques seen in Alzheimer's disease. This overload poisons the T cells, crippling their ability to attack tumors.

Nature Reviews Immunology, a leading opinion journal in the field, described this phenomenon as a "proteotoxic shock." Strikingly, when researchers blocked key drivers of TexPSR in preclinical models, exhausted T cells recovered their function and cancer immunotherapy became markedly more effective.

"T-cell exhaustion is the biggest roadblock to cancer immunotherapy. Our study results present a surprising and exciting answer to this fundamental problem and could be critical to improving future scientific advances in the field of engineered cancer drug therapies to harness the immune system," said Zihai Li, MD, PhD, senior study author and founding director of the Pelotonia Institute for Immuno-oncology (PIIO) at the OSUCCC - James.

Li, who also serves as Deputy Director for Translational Research at the OSUCCC - James and holds the Klotz Memorial Chair in Cancer Research, has studied the link between protein folding and immunity for over three decades. He emphasized: "Researchers worldwide are tackling T-cell exhaustion through studying genetics, epigenetics, metabolism and others, but the role of protein quality control has been largely overlooked -- until now."

The Ohio State cancer research team also found that high levels of TexPSR in T cells from cancer patients were linked to poor clinical responses to immunotherapy. This suggests that targeting TexPSR could be a new way to enhance cancer treatment in the clinics.




"When T cells become exhausted, they continue creating molecular weapons but then destroy the weapons before they can do their job," said Yi Wang, first author and doctoral student in Li's laboratory.

The team's findings reveal that this self-perpetuating cycle of protein stress is a central driver of T-cell exhaustion, ultimately disabling the function of these immune cells. Notably, the mechanism was validated in multiple preclinical and clinical cancer models -- including lung, bladder, liver cancer, and leukemia -- highlighting its broad relevance across diverse cancer types.

Li and colleagues report their findings in the latest issue of Nature.
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Scientists uncover a mysterious Jurassic lizard with snake-like jaws | ScienceDaily
New research has uncovered a species of hook-toothed lizard that lived about 167 million years ago and has a confusing set of features seen in snakes and geckos -- two very distant relatives. One of the oldest relatively complete fossil lizards yet discovered, the Jurassic specimen is described in a study, published on October 1 in the journal Nature, from a multinational collaboration between the American Museum of Natural History and scientists in the United Kingdom, including University College London and the National Museums Scotland, France, and South Africa.


						
The species was given the Gaelic name Breugnathair elgolensis meaning "false snake of Elgol," referencing the area in Scotland's Isle of Skye where it was discovered. Breugnathair had snake-like jaws and hook-like, curved teeth similar to those of modern-day pythons, paired with the short body and fully-formed limbs of a lizard.

"Snakes are remarkable animals that evolved long, limbless bodies from lizard-like ancestors," said the study's lead author Roger Benson, Macaulay Curator in the American Museum of Natural History's Division of Paleontology. "Breugnathair has snake-like features of the teeth and jaws, but in other ways, it is surprisingly primitive. This might be telling us that snake ancestors were very different to what we expected, or it could instead be evidence that snake-like predatory habits evolved separately in a primitive, extinct group."

Lizards and snakes together form a group called squamates. Breugnathair has been placed in a new group of extinct, predatory squamates called Parviraptoridae, which was previously known only from more fragmentary fossils. Earlier studies reported snake-like tooth-bearing bones that were found in close proximity with bones that had gecko-like features. But because these seemed so drastically different, some researchers believed they belonged to two different animals. The new work on Breugnathair rejects those earlier findings, showing that both snake-like and gecko-like features exist together in a single animal.

Breugnathair was discovered in 2016 by Stig Walsh from the National Museums Scotland while on an expedition with Benson and others on the Isle of Skye. The researchers have spent almost 10 years since then preparing the specimen, imaging it with computed tomography as well as with high-powered x-rays at the European Synchrotron Radiation Facility in Grenoble, France, and analyzing the results.

"The Jurassic fossil deposits on the Isle of Skye are of world importance for our understanding of the early evolution of many living groups, including lizards, which were beginning their diversification at around this time," said Susan Evans from University College London, who co-led the study. "I first described parviraptorids some 30 years ago based on more fragmentary material, so it's a bit like finding the top of the jigsaw box many years after you puzzled out the original picture from a handful of pieces. The mosaic of primitive and specialized features we find in parviraptorids, as demonstrated by this new specimen, is an important reminder that evolutionary paths can be unpredictable."

Nearly 16 inches long from head to tail, Breugnathair was one of the largest lizards in its ecosystem, where it likely preyed on smaller lizards, early mammals, and other vertebrates, like young dinosaurs. But is it a lizard-like ancestor of snakes? Because it has such an unusual mixture of features, and because other fossils that shed light on early squamate evolution are rare, the researchers did not arrive at a conclusive answer. Another possibility is that Breugnathair could be a stem-squamate, a predecessor of all lizards and snakes, that independently evolved snake-like teeth and jaws.

"This fossil gets us quite far, but it doesn't get us all of the way," Benson said. "However, it makes us even more excited about the possibility of figuring out where snakes come from."

Other study authors include Zoe Kulik from the American Museum of Natural History, Elizabeth Griffiths Jason Head from the University of Cambridge, Jennifer Botha from the University of the Witwatersrand, South Africa, and Vincent Fernandez from the European Synchrotron Radiation Facility.

Funding was provided, in part, by the National Research Foundation, Genus: DSTI-NRF Centre of Excellence in Palaeosciences, and the Palaeontological Scientific Trust.
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A flu test you can chew | ScienceDaily

Staying home is critical to preventing the spread of infectious diseases like influenza; however, people with the flu are contagious before they develop symptoms. Current flu diagnostics like nasal swab-based PCR tests are accurate, but they are slow and expensive. At-home lateral flow tests, akin to those used to test for COVID-19, are convenient and generally low-cost, but don't catch pre-symptomatic infections.

As written in their published study, Lorenz Meinel and colleagues address these flu detection shortcomings "by switching away from complex detectors and machinery and toward a detector that is available for anyone, everywhere and anytime: the tongue."

The team developed a molecular sensor that releases a flavor that human tongues can detect -- thymol, found in the spice thyme. The sensor is based on a substrate of the influenza virus glycoprotein called neuraminidase (the "N" in H1N1). Influenza viruses use neuraminidase to break certain bonds on the host's cell to infect it. So, the researchers synthesized a neuraminidase substrate and attached a thymol molecule to it. Thymol registers as a strong herbal taste on the tongue. Theoretically, when the synthesized sensor is in the mouth of someone infected with the flu, the viruses lob off the thymol molecules, and their flavor is detected by the tongue.

After developing their molecular sensor, the researchers conducted lab tests with it. In vials with human saliva from people diagnosed with the flu, the sensor released free thymol within 30 minutes. When they tested the sensor on human and mouse cells, it didn't change the cells' functioning. Next, Meinel and team hope to start human clinical trials in about two years to confirm the sensor's thymol taste sensations in people with pre- and post-symptomatic influenza.

If incorporated into chewing gums or lozenges, "this sensor could be a rapid and accessible first-line screening tool to help protect people in high-risk environments," says Meinel.

The authors acknowledge funding from the Federal Ministry of Research and Education (now called the Federal Ministry of Research, Technology and Space) and have registered a patent with the European Patent Office on this technology.
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Japan's hot springs hold clues to the origins of life on Earth | ScienceDaily
Earth was not always the blue-green world we know today: the early Earth's oxygen levels were about a million times lower than we now experience. There were no forests and no animals. For ancient organisms, oxygen was toxic. What did life look like at that time then? A recent study led by Fatima Li-Hau (graduate student at ELSI at the time of the research) along with the supervisor Associate Professor Shawn McGlynn (at the time of research) of the Earth-Life Science Institute (ELSI) at Institute of Science Tokyo, Japan, explores this question by examining iron-rich hot springs that mimic the chemistry of Earth's ancient oceans around the time of one of Earth's most dramatic changes: the oxygenation of the atmosphere. Their findings suggest that early microbial communities used iron along with oxygen released by photosynthetic microbes, for energy, revealing a transitional ecosystem where life turned a waste product of one organism into a new energy source before photosynthesis became dominant.


						
The Great Oxygenation Event (GOE) occurred around 2.3 billion years ago and marked the rise of atmospheric oxygen, likely triggered by green Cyanobacteria that used sunlight to split water, subsequently converting carbon dioxide into oxygen through photosynthesis. The result is that the current atmosphere is around 78% nitrogen and 21% oxygen, with only traces of other gases such as methane and carbon dioxide, which might have played a greater role before the rise of oxygen. The GOE fundamentally changed the course of life on Earth. This high amount of oxygen allows us animals to breathe, but it also complicates life for ancient life forms, which were almost unaware of the O2 molecule. Understanding how these ancient microbes adapted to the presence of oxygen remains a major question.

To answer this, the team studied five hot springs in Japan, which are rich in varied water chemistries. Those five springs (one in Tokyo, two each in Akita and Aomori prefectures) are naturally rich in ferrous iron (Fe2+). They are rare in today's oxygen-rich world because ferrous iron quickly reacts with oxygen and turns into an insoluble ferric iron form (Fe3+). But in these springs, the water still contains high levels of ferrous iron, low levels of oxygen, and a near-neutral pH, conditions thought to resemble parts of the early Earth's oceans.

"These iron-rich hot springs provide a unique natural laboratory to study microbial metabolism under early Earth-like conditions during the late Archean to early Proterozoic transition, marked by the Great Oxidation Event. They help us understand how primitive microbial ecosystems may have been structured before the rise of plants, animals, or significant atmospheric oxygen," says Shawn McGlynn, who supervised Li-Hau during her dissertation work.

In four of the five hot springs, the team found microaerophilic iron-oxidising bacteria to be the dominant microbes. These organisms thrive in low-oxygen conditions and use ferrous iron as an energy source, converting it into ferric iron. Cyanobacteria, known for producing oxygen through photosynthesis, were also present but in relatively small numbers. The only exception was one of the Akita hot springs, where non-iron-based metabolisms were surprisingly dominant.

Using metagenomic analysis, the team assembled over 200 high-quality microbial genomes and used them to analyse in detail the functions of microbes in the community. The same microbes that coupled iron and oxygen metabolism converted a toxic compound into an energy source and helped maintain conditions that allowed oxygen-sensitive anaerobes to persist. These communities carried out essential biological processes such as carbon and nitrogen cycling, and the researchers also found evidence of a partial sulfur cycle, identifying genes involved in sulfide oxidation and sulfate assimilation. Given that hot springs contained very little sulfur compounds, this was a surprising discovery. The researchers propose that this may indicate a "cryptic" sulfur cycle, where microbes recycle sulfur in complex ways that are not yet fully understood.

"Despite differences in geochemistry and microbial composition across sites, our results show that in the presence of ferrous iron and limited oxygen, communities of microaerophilic iron oxidisers, oxygenic phototrophs, and anaerobes consistently coexist and sustain remarkably similar and complete biogeochemical cycles," says Li-Hau.




The research suggests a shift in our understanding of early ecosystems, showing that microbes may have harnessed energy from iron oxidation and oxygen produced by early phototrophs. The study proposes that, similar to these hot springs, early Earth hosted ecosystems were composed of diverse microbes, including iron-oxidising bacteria, anaerobes, and Cyanobacteria living alongside one another and modulating oxygen concentrations.

"This paper expands our understanding of microbial ecosystem function during a crucial period in Earth's history, the transition from an anoxic, iron-rich ocean to an oxygenated biosphere at the onset of the GOE. By understanding modern analogue environments, we provide a detailed view of metabolic potentials and community composition relevant to early Earth's conditions," says Li-Hau.

Together, these insights deepen our understanding of life's early evolution on Earth and have implications for the search for life on other planets with geochemical conditions similar to those of early Earth.

More information

Earth-Life Science Institute (ELSI) is one of Japan's ambitious World Premiere International research centers, whose aim is to achieve progress in broadly inter-disciplinary scientific areas by inspiring the world's greatest minds to come to Japan and collaborate on the most challenging scientific problems. ELSI's primary aim is to address the origin and co-evolution of the Earth and life.

Institute of Science Tokyo (Science Tokyo) was established on October 1, 2024, following the merger between Tokyo Medical and Dental University (TMDU) and Tokyo Institute of Technology (Tokyo Tech), with the mission of "Advancing science and human wellbeing to create value for and with society."

World Premier International Research Center Initiative (WPI) was launched in 2007 by Japan's Ministry of Education, Culture, Sports, Science and Technology (MEXT) to foster globally visible research centers boasting the highest standards and outstanding research environments. Numbering more than a dozen and operating at institutions throughout the country, these centers are given a high degree of autonomy, allowing them to engage in innovative modes of management and research. The program is administered by the Japan Society for the Promotion of Science (JSPS).
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Scientists just found the shocking reason Chile's quake shook so hard | ScienceDaily
In July 2024, a 7.4-magnitude earthquake struck Calama, Chile, damaging buildings and causing power outages.


						
The country has endured violent earthquakes, including the most powerful recorded in history: a 9.5-magnitude "megathrust" event that struck central Chile in 1960, causing a tsunami and killing between 1,000 to 6,000 people. However, the Calama quake was different from the megathrust quakes that are usually associated with the most destructive events in Chile and around the world.

Megathrust earthquakes occur at relatively shallow depths. But the Calama quake occurred much deeper underground, at 125 kilometers beneath the Earth's surface and within the tectonic slab itself.

Earthquakes this deep usually produce much more subdued shaking on the surface. But in the case of Calama, a sequence of events, discovered by researchers at The University of Texas at Austin, helped supercharge its strength. In a recent study in Nature Communications the researchers describe a newly-discovered chain of events that was responsible for increasing the earthquake's intensity.

In addition to helping explain the tectonic forces behind the powerful quake, the findings have implications for future earthquake hazard assessments.

"These Chilean events are causing more shaking than is normally expected from intermediate-depth earthquakes, and can be quite destructive," said the study's lead author Zhe Jia, a research assistant professor at the UT Jackson School of Geosciences. "Our goal is to learn more about how these earthquakes occur, so our research could support emergency response and long-term planning."

Intermediate-depth earthquakes, such as the one in Calama, were long thought to occur due to pressure building up as the rock dried out - a phenomenon called "dehydration embrittlement." This process happens when a subducting tectonic plate dives toward the Earth's hot interior, and the increased heat and pressure forces water out of the minerals within the rock. The dehydrated rocks are weakened and fractured, which can lead them to rupture - triggering an earthquake in the slab.




This dehydration process is typically thought to stop where temperatures exceed 650 degrees Celsius. But according to the researchers, the Calama quake was so powerful because it breached this limit - going 50 kilometers deeper into hotter zones through a second mechanism called "thermal runway." This involves immense friction from the initial slip generating a large amount of heat at the tip of the rupture, which helps weaken material around it and propels the rupture forward.

"It's the first time we saw an intermediate-depth earthquake break assumptions, rupturing from a cold zone into a really hot one, and traveling at much faster speeds," said Jia, who is part of the University of Texas Institute for Geophysics (UTIG), a research unit of the Jackson School. "That indicates the mechanism changed from dehydration embrittlement to thermal runaway."

To determine how the earthquake deformed and the extent of the rupture, the University of Texas team collaborated with researchers in Chile and the United States to integrate multiple types of analyses. This included analyzing seismic data from Chile that captured the rupture's propagation and speed, geopositioning data from the Global Navigation Satellite System to measure how the fault slipped, and computer simulations to estimate the temperature and composition where the earthquake ruptured.

"The fact that another large earthquake is overdue in Chile has motivated earthquake research and the deployment of multiple seismometers and geodetic stations to monitor earthquakes and how the crust is deforming in the region," said Thorsten Becker, a co-author of the study and a professor at the Jackson School's Department of Earth and Planetary Sciences and a senior research scientist at UTIG.

Becker and Jia said that learning more about how earthquakes occur at different depths could help with understanding what controls the size and nature of likely future events, which could help predict the degree of shaking and inform infrastructure planning, early warning systems, and rapid response systems.

The research was funded by the National Science Foundation, Agencia Nacional de Investigacion y Desarrollo (ANID), Chile, UC Open Seed Fund, Fundamental Research Funds for the Central Universities, and the University of Texas Institute for Geophysics.
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The Moon's far side is hiding a chilling secret | ScienceDaily
The interior of the mysterious far side of the moon may be colder than the side constantly facing Earth, suggests a new analysis of rock samples co-led by a UCL (University College London) and Peking University researcher.


						
The study, published in the journal Nature Geoscience, looked at fragments of rock and soil scooped up by China's Chang'e 6 spacecraft last year from a vast crater on the far side of the moon.

The research team confirmed previous findings that the rock sample was about 2.8 billion years old, and analysed the chemical make-up of its minerals to estimate that it formed from lava deep within the moon's interior at a temperature of about 1,100 degrees C - about 100 degrees C cooler than existing samples from the near side.

Co-author Professor Yang Li, based at UCL's Department of Earth Sciences and Peking University, said: "The near side and far side of the moon are very different at the surface and potentially in the interior. It is one of the great mysteries of the moon. We call it the two-faced moon. A dramatic difference in temperature between the near and far side of the mantle has long been hypothesised, but our study provides the first evidence using real samples."

Co-author Mr Xuelin Zhu, a PhD student at Peking University, said: "These findings take us a step closer to understanding the two faces of the moon. They show us that the differences between the near and far side are not only at the surface but go deep into the interior."

The far side has a thicker crust, is more mountainous and cratered, and appears to have been less volcanic, with fewer dark patches of basalt formed from ancient lava.

In their paper, the researchers noted that the far side of the interior may have been cooler due to having fewer heat-producing elements - elements such as uranium, thorium and potassium, which release heat due to radioactive decay.




Previous studies have suggested that this uneven distribution of heat-producing elements might have occurred after a massive asteroid or planetary body smashed into the far side, shaking up the moon's interior and pushing denser materials containing more heat-producing elements across to the near side.

Other theories are that the moon might have collided with a second, smaller moon early in its history, with near-side and far-side samples originating from two thermally different moonlets, or that the near side might be hotter due to the tug of Earth's gravity.

For the new study, the research team analysed 300 g of lunar soil allocated to the Beijing Research Institute of Uranium Geology. Sheng He, first author from the institute, explained: "The sample collected by the Chang'e 6 mission is the first ever from the far side of the moon." The team mapped selected parts of the sample, made up largely of grains of basalt, with an electron probe*, to determine its composition.

The researchers measured tiny variations in lead isotopes using an ion probe** to date the rock as 2.8 billion years old (a technique relying on the fact that uranium decays into lead at a steady rate). The data were processed using a method refined by Professor Pieter Vermeesch of UCL Earth Sciences.

They then used several techniques to estimate the temperature of the sample while at different stages of its past when it was deep in the moon's interior.

The first was to analyse the composition of minerals and compare these to computer simulations to estimate how hot the rock was when it formed (crystallised). This was compared to similar estimates for near-side rocks, with a difference of 100 degrees C.




The second approach was to go back further in the sample's history, inferring from its chemical make-up how hot its "parent rock" would have been (i.e., before the parent rock melted into magma and later solidified again into the rock collected back by Chang'e 6), comparing this to estimates for near-side samples collected by the Apollo missions. They again found about a 100 degrees C difference.

As returned samples are limited, they worked with a team from Shandong University to estimate parent rock temperatures using satellite data of the Chang'e landing site on the far side, comparing this with equivalent satellite data from the near side, again finding a difference (this time of 70 degrees C).

On the moon, heat-producing elements such as uranium, thorium and potassium tend to occur together alongside phosphorus and rare earth elements in material known as "KREEP"-rich (the acronym derives from potassium having the chemical symbol K, rare-earth elements (REE), and P for phosphorus).

The leading theory of the moon's origin is that it formed out of debris created from a massive collision between Earth and a Mars-sized protoplanet, and began wholly or mostly made of molten rock (lava or magma). This magma solidified as it cooled, but KREEP elements were incompatible with the crystals that formed and thus stayed for longer in the magma. Scientists would expect the KREEP material to be evenly spread across the moon. Instead, it is thought to be bunched up in the near side mantle. The distribution of these elements may be why the near side has been more volcanically active.

Although the present temperature of the far and near side of the moon's mantle is not known from this study, any imbalance in temperature between the two sides will likely persist for a very long time, with the moon cooling down very slowly from the moment it formed from a catastrophic impact. However, the research team are currently working on getting a definitive answer to this question.

Notes

*An electron probe fires a concentrated beam of electrons at a sample. This induces the sample to emit X-rays. The pattern of these X-rays can be analysed to identify the elements that make up the sample.

**The ion probe, or Secondary Ion Mass Spectrometry (SIMS), fires a beam of ions at a sample. This knocks secondary ions off the sample's surface. The pattern of these ions, including for instance isotopes of elements like lead, can be analysed to determine how many atoms of each isotope are present.
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Scientists just recreated a wildfire that made its own weather | ScienceDaily
On September 5, 2020, California's Creek Fire grew so severe that it began producing it's own weather system. The fire's extreme heat produced an explosive thunderhead that spewed lightning strikes and further fanned the roaring flames, making containment elusive and endangering the lives of firefighters on the ground. These wildfire-born storms have become a growing part of fire seasons across the West, with lasting impacts on air quality, weather, and climate. Until now, scientists have struggled to replicate them in Earth system models, hindering our ability to predict their occurrence and understand their impacts on the global climate. Now, a new study provides a breakthrough by developing a novel wildfire-Earth system modeling framework.


						
The research, published September 25th in Geophysical Research Letters, represents the first successful simulation of these wildfire-induced storms, known as pyrocumulonimbus clouds, within an Earth system model. Led by DRI scientist Ziming Ke, the study successfully reproduced the observed timing, height, and strength of the Creek Fire's thunderhead - one of the largest known pyrocumulonimbus clouds seen in the U.S., according to NASA. The model also replicated multiple thunderstorms produced by the 2021 Dixie Fire, which occurred under very different conditions. Accounting for the way that cloud development is aided by moisture lofted into the higher reaches of the atmosphere by terrain and winds is key to their findings.

"This work is a first-of-its-kind breakthrough in Earth system modeling," Ke said. "It not only demonstrates how extreme wildfire events can be studied within Earth system models, but also establishes DRI's growing capability in Earth system model development -- a core strength that positions the institute to lead future advances in wildfire-climate science."

When a pyrocumulonimbus cloud forms, it injects smoke and moisture into the upper atmosphere at magnitudes comparable to those of small volcanic eruptions, impacting the way Earth's atmosphere receives and reflects sunlight. These fire aerosols can persist for months or longer, altering stratospheric composition. When transported to polar regions, they affect Antarctic ozone dynamics, modify clouds and albedo, and accelerate ice and snow melt, reshaping polar climate feedbacks. Scientists estimate that tens to hundreds of these storms occur globally each year, and that the trend of increasingly severe wildfires will only grow their numbers. Until now, failing to incorporate these storms into Earth system models has hindered our ability to understand this natural disturbance's impact on global climate.

The research team also included scientists from Lawrence Livermore National Laboratory, U.C. Irvine, and Pacific Northwest National Laboratory. Their breakthrough leveraged the Department of Energy's (DOE) Energy Exascale Earth System Model (E3SM) to successfully capture the complex interplay between wildfires and the atmosphere.

"Our team developed a novel wildfire-Earth system modeling framework that integrates high-resolution wildfire emissions, a one-dimensional plume-rise model, and fire-induced water vapor transport into DOE's cutting-edge Earth system model," Ke said. "This breakthrough advances high-resolution modeling of extreme hazards to improve national resilience and preparedness, and provides the framework for future exploration of these storms at regional and global scales within Earth system models."
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        A hidden "backup heater" that helps burn fat and boost metabolism
        Scientists have uncovered a surprising new way the body can burn energy and stay warm. Deep inside fat tissue, they found a hidden system that helps the body use up calories, even without exercise. By studying mice, researchers discovered that brown fat -- the type that keeps us warm -- has a backup "heater" that kicks in when needed.

      

      
        Scientists suggest the brain may work best with 7 senses, not just 5
        Scientists at Skoltech developed a new mathematical model of memory that explores how information is encoded and stored. Their analysis suggests that memory works best in a seven-dimensional conceptual space -- equivalent to having seven senses. The finding implies that both humans and AI might benefit from broader sensory inputs to optimize learning and recall.

      

      
        Common medications may secretly rewire your gut for years
        Drugs taken years--even decades--ago can leave lasting imprints on the gut microbiome, reshaping the community of microbes long after treatment stops. Scientists analyzing over 2,500 Estonian Biobank samples discovered that antibiotics aren't the only culprits--antidepressants, beta-blockers, and anxiety medications also disrupt gut ecosystems. Some drugs from the same class even have different microbial effects.

      

      
        Scientists reveal green tea's fat-burning secret
        New research shows green tea may help the body burn fat and balance blood sugar. In a study with obese mice, it improved metabolism and muscle health without harming lean animals. Scientists say its powerful plant compounds work together to regulate fat and energy use. The findings hint that green tea could be a natural support for healthy weight management.

      

      
        Scientists just found a molecule that could stop Parkinson's in its tracks
        Researchers have designed a peptide that prevents the deadly misfolding of alpha-synuclein, the protein behind Parkinson's and some dementias. In lab and animal tests, it stabilized the protein and improved motor function. The work demonstrates the power of rational drug design in tackling brain diseases that have long lacked effective treatments.

      

      
        New pill could finally control stubborn high blood pressure
        A new pill called baxdrostat may offer hope for people whose blood pressure stays high even after taking standard medications. In a recent study, the drug lowered blood pressure and also seemed to protect the kidneys by reducing signs of damage. Doctors say this could help millions of people with chronic kidney disease, a condition that often makes blood pressure harder to control.

      

      
        Bacteria hidden inside tumors could help beat cancer
        Scientists have discovered that bacteria living inside tumors can produce a molecule that fights cancer and enhances chemotherapy. The molecule, called 2-methylisocitrate (2-MiCit), was found to make colorectal cancer cells more vulnerable to chemotherapy by damaging their DNA and disrupting their metabolism. Experiments using worms, flies, and human cancer cells confirmed its potent anti-cancer effects.

      

      
        New research reveals what's really hiding in bottled water
        A chance encounter with plastic waste on a tropical beach sparked a deep investigation into what those fragments mean for human health. The research reveals that bottled water isn't as pure as it seems--each sip may contain invisible microplastics that can slip through the body's defenses and lodge in vital organs. These tiny pollutants are linked to inflammation, hormonal disruption, and even neurological damage, yet remain dangerously understudied.

      

      
        A psychedelic surprise: DMT helps the brain heal after stroke
        Scientists have discovered that DMT, a natural compound found in plants and even the human brain, can dramatically reduce brain damage caused by stroke. The psychoactive molecule, long known for its hallucinogenic effects, restored the blood-brain barrier and reduced inflammation in animal and cell studies. These findings suggest that DMT could complement existing stroke treatments, potentially transforming recovery outcomes.

      

      
        Scientists finally reveal what's behind long COVID's mysterious brain fog
        Researchers in Japan have pinpointed a biological cause of Long COVID brain fog using advanced PET brain imaging. They discovered widespread increases in AMPA receptor density linked to cognitive impairment and inflammation. The findings confirm brain fog as a measurable, biological condition and reveal new targets for treatment. This could open the door to effective diagnostics and therapies.

      

      
        Scientists find brain circuit that traps alcohol users in the vicious cycle of addiction
        Addiction often isn't about chasing pleasure--it's about escaping pain. Researchers at Scripps Research have discovered that a tiny brain region called the paraventricular nucleus of the thalamus (PVT) becomes hyperactive when animals learn that alcohol eases the agony of withdrawal. This circuit helps explain why people relapse: their brains learn that alcohol brings relief from stress and anxiety.

      

      
        Nanotech transforms vinegar into a lifesaving superbug killer
        Researchers have enhanced vinegar's antibacterial properties by infusing it with cobalt-based carbon nanoparticles. This nano-boosted solution kills harmful bacteria from both inside and outside their cells while remaining safe for humans. Tests on mice showed it healed infected wounds effectively. The discovery could be a breakthrough against antibiotic-resistant infections worldwide.

      

      
        You don't have to lose weight to lower your diabetes risk, scientists say
        A major study from Tubingen found that prediabetic individuals who normalized their blood sugar through healthy habits -- even without shedding pounds -- cut their risk of type 2 diabetes by 71%. Researchers discovered that improved fat distribution, particularly less abdominal fat, was key. The findings suggest that focusing solely on weight loss may overlook the true drivers of diabetes prevention.

      

      
        Scientists find hidden brain damage behind dementia
        A University of New Mexico scientist is revealing what might be one of the most overlooked causes of dementia -- damage in the brain's tiny blood vessels. Dr. Elaine Bearer has created a new way to classify these changes, showing that many people diagnosed with Alzheimer's also suffer from vascular damage that quietly destroys brain tissue. Even more surprising, she's finding microplastics inside the brain that appear linked to inflammation and memory loss.

      

      
        It's not just genes -- parents can pass down longevity another way
        Scientists studying tiny roundworms have uncovered how the secrets of a long life can be passed from parents to their offspring -- without changing DNA. The discovery shows that when certain cellular structures called lysosomes change in ways that promote longevity, those benefits can travel from body cells to reproductive cells. This information is carried by histones, special proteins that help organize DNA, allowing the "memory" of those changes to be inherited.

      

      
        Why ultra-processed foods aren't the real villain behind overeating
        Researchers from Leeds found that overeating is driven more by what people believe about food than by its actual ingredients or level of processing. Foods perceived as fatty, sweet, or highly processed were more likely to trigger indulgence. Surprisingly, the "ultra-processed" label explained almost none of the difference in overeating behavior. The findings suggest that perception and psychology may be more important than packaging or processing.

      

      
        Would you eat yogurt made with ants? Scientists did
        In a remarkable blend of science and tradition, researchers have revived an old Balkan and Turkish yogurt-making technique that uses ants as natural fermenters. The ants' bacteria, acids, and enzymes transform milk into a rich, tangy yogurt while showcasing the diversity and complexity lost in modern, industrialized yogurt strains.

      

      
        Nearly half of drivers killed in crashes had THC in their blood
        Over 40% of fatal crash victims had THC levels far above legal limits, showing cannabis use before driving remains widespread. The rate didn't drop after legalization, suggesting policy changes haven't altered risky habits. Experts warn that the lack of public awareness around marijuana's dangers behind the wheel is putting lives at risk.

      

      
        Brain cancer that eats the skull stuns scientists
        A new study shows glioblastoma isn't confined to the brain--it erodes the skull and hijacks the immune system within skull marrow. The cancer opens channels that let inflammatory cells enter the brain, fueling its deadly progression. Even drugs meant to protect bones can make things worse, highlighting the need for therapies that target both brain and bone. The discovery reframes glioblastoma as a whole-body disease, not just a brain disorder.

      

      
        Why the brain's GPS fails with age, and how some minds defy it
        Stanford scientists found that aging disrupts the brain's internal navigation system in mice, mirroring spatial memory decline in humans. Older mice struggled to recall familiar locations, while a few "super-agers" retained youthful brain patterns. Genetic clues suggest some animals, and people, may be naturally resistant to cognitive aging. The discovery could pave the way for preventing memory loss in old age.

      

      
        Think light drinking protects your brain? Think again
        A massive new study combining observational and genetic data overturns the long-held belief that light drinking protects the brain. Researchers found that dementia risk rises in direct proportion to alcohol consumption, with no safe level identified.

      

      
        Strong friendships may literally slow aging at the cellular level
        Scientists discovered that lifelong social support can slow biological aging. Using DNA-based "epigenetic clocks," they found that people with richer, more sustained relationships showed younger biological profiles and lower inflammation. The effect wasn't about single friendships but about consistent connections across decades.

      

      
        Scientists just found cancer cells' hidden power source
        When cancer cells are physically squeezed, they mount an instant, high-energy defense by rushing mitochondria to the cell nucleus, unleashing a surge of ATP that fuels DNA repair and survival. This newly discovered mechanism, visualized in real time with advanced microscopy, shows mitochondria acting like emergency first responders rather than static power plants. The structures, called NAMs, were also identified in patient tumor biopsies, suggesting real-world relevance to cancer's spread.

      

      
        This new semaglutide dose helped nearly half of patients lose 20% body weight
        The STEP UP trials revealed that a 7.2 mg dose of semaglutide led to greater weight loss than the currently approved 2.4 mg dose. Nearly half of participants lost 20% or more of their body weight, while also improving metabolic health. Side effects were mostly mild and temporary. Researchers say this could reshape obesity treatment if confirmed in longer-term studies.

      

      
        The vitamin D mistake weakening your immunity
        Scientists discovered that vitamin D2 supplements can lower levels of vitamin D3, the form the body uses most effectively. Unlike D2, vitamin D3 enhances the immune system's first line of defense against infections. This raises questions about which type of supplement should be prioritized.

      

      
        Scientists discover hidden protein that switches off hunger
        Researchers have uncovered how a protein called MRAP2 acts as a key regulator of hunger. It helps move the appetite receptor MC4R to the cell's surface, allowing it to send stronger "stop eating" signals. The discovery offers new hope for tackling obesity by targeting this natural hunger switch.

      

      
        Hidden cellular "power switch" could transform Parkinson's treatment
        Researchers uncovered a key cellular regulator, PP2A-B55alpha, that controls both the cleanup of damaged mitochondria and the creation of new ones. In Parkinson's disease models, reducing this regulator improved symptoms and mitochondrial health. The findings could inspire new drugs for Parkinson's, mitochondrial disorders, and even cancer.

      

      
        This "chaos enzyme" may hold the key to stopping cancer spread
        A Weill Cornell Medicine team has found that triple-negative breast cancer depends on the enzyme EZH2 to spread. By silencing key genes, EZH2 drives chaotic cell divisions and fuels metastasis. Blocking EZH2 restored stability and prevented cancer cells from traveling to distant organs. This discovery opens the door to new therapies that may finally tame this aggressive disease.

      

      
        Surprising study reveals what really kills fatty liver disease patients
        Metabolic dysfunction-associated steatotic liver disease (MASLD) affects over a third of the global population and is linked to serious health problems. A new study has revealed that high blood pressure, diabetes, and low HDL cholesterol are the deadliest cardiometabolic risk factors for patients with MASLD, with high blood pressure proving to be even riskier than diabetes. The findings also show that obesity and body mass index significantly influence mortality, and that each additional risk fac...

      

      
        Doctors stunned by a cheap drug's power against colon cancer
        A Scandinavian clinical trial has revealed that low-dose aspirin can halve the risk of colon and rectal cancer recurrence in patients with specific genetic mutations. The research, involving over 3,500 patients, is the first randomized study to confirm aspirin's powerful effect in this context. The findings suggest aspirin could become a widely available, inexpensive precision medicine, reshaping cancer treatment strategies globally.

      

      
        Fat may secretly fuel Alzheimer's, new research finds
        New research from Houston Methodist reveals how obesity may directly drive Alzheimer's disease. Scientists discovered that tiny messengers released by fat tissue, called extracellular vesicles, can carry harmful signals that accelerate the buildup of amyloid-b plaques in the brain. These vesicles even cross the blood-brain barrier, making them powerful but dangerous connectors between body fat and brain health.

      

      
        The invisible chemical in the air that could be raising Parkinson's risk
        A massive nationwide study has linked long-term exposure to the industrial chemical trichloroethylene (TCE) with a higher risk of Parkinson's disease in older adults. Researchers examined over 1.1 million people, finding that those living in areas with the highest outdoor TCE levels faced a 10% greater risk of developing Parkinson's.

      

      
        Scientists just cracked the mystery of why cancer immunotherapy fails
        Ohio State researchers have discovered that exhausted T cells collapse under the weight of misfolded proteins, activating a destructive stress response called TexPSR. Unlike normal stress systems, TexPSR accelerates protein production, flooding the cells with toxic buildup. Blocking it restored T-cell function and improved cancer immunotherapy.

      

      
        A flu test you can chew
        Flu detection could soon be as simple as chewing gum. Scientists have created a molecular sensor that releases a thyme-like flavor when it encounters influenza, offering a low-tech, taste-based alternative to nasal swabs. Unlike current tests that are slow, costly, or miss early infections, this method could catch the flu before symptoms appear.

      

      
        Millions could be living with hidden smell loss after COVID without knowing
        A massive NIH-backed study reveals that COVID-19's toll on smell may be more widespread and lasting than most realize. Even patients without noticeable symptoms often performed poorly on scent tests, raising safety and health concerns. Because smell loss can signal deeper neurological issues, experts are calling for routine testing and exploring new treatments.
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A hidden "backup heater" that helps burn fat and boost metabolism | ScienceDaily
Scientists at Washington University School of Medicine in St. Louis have uncovered a new way that brown fat, a type of fat that burns energy, can boost the body's metabolism. This process allows cells to consume more fuel and generate heat, improving overall metabolic health. Conducted in mice, the research points to new possibilities for using brown fat to address metabolic conditions such as insulin resistance and obesity.


						
The findings were published Sept. 17 in Nature.

Brown fat is unique because it turns energy (calories) from food into heat. Unlike white fat, which stores energy, or muscle, which uses it immediately, brown fat helps keep the body warm in cold environments. Exposure to cold can increase the amount of brown fat, and scientists have long suggested that activating it could support weight loss by increasing calorie burning.

"The pathway we've identified could provide opportunities to target the energy expenditure side of the weight loss equation, potentially making it easier for the body to burn more energy by helping brown fat produce more heat," said senior author Irfan Lodhi, PhD, a professor of medicine in the Division of Endocrinology, Metabolism & Lipid Research at WashU Medicine. "Boosting this kind of metabolic process could support weight loss or weight control in a way that is perhaps easier to maintain over time than traditional dieting and exercise. It's a process that basically wastes energy -- increasing resting energy expenditure -- but that's a good thing if you're trying to lose weight."

A back-up heater in brown fat

Until now, scientists understood brown fat's heat production mainly through mitochondria, the energy centers of cells. Mitochondria in brown fat can shift from making fuel to generating heat through a molecule called uncoupling protein 1. However, studies have shown that mice lacking this protein can still burn energy and produce heat, suggesting another system at work.

The new research identifies peroxisomes, small structures within cells that process fats, as an alternative heat source in brown fat. When exposed to cold, these peroxisomes multiply. This effect was even stronger in mice whose mitochondria lacked uncoupling protein 1, suggesting that peroxisomes can step in when mitochondria lose their ability to produce heat.

Lodhi and his team discovered that peroxisomes burn fuel and release heat through a process involving a protein called acyl-CoA oxidase 2 (ACOX2). Mice that lacked ACOX2 in their brown fat were less able to tolerate cold, showed lower body temperatures after exposure to cold, and had poorer insulin sensitivity. When fed high-fat diets, they also gained more weight than typical mice.

In contrast, mice genetically engineered to make unusually high amounts of ACOX2 in brown fat showed increased heat production, better cold tolerance and improved insulin sensitivity and weight control when fed the same high-fat diet.




Using a fluorescent heat sensor they developed, the researchers found that when ACOX2 metabolized certain fatty acids, brown fat cells got hotter. They also used an infrared thermal imaging camera to show that mice lacking ACOX2 produced less heat in their brown fat.

While human bodies can manufacture these fatty acids, the molecules also are found in dairy products and human breast milk and are made by certain gut microbes. Lodhi said this raises the possibility that a dietary intervention based on these fatty acids -- such as a food, probiotic or "nutraceutical" intervention -- could boost this heat-production pathway and the beneficial effects it appears to have. He and his colleagues also are investigating possible drug compounds that could activate ACOX2 directly.

"While our studies are in mice, there is evidence to suggest this pathway is relevant in people," Lodhi said. "Prior studies have found that individuals with higher levels of these fatty acids tend to have lower body mass indices. But since correlation is not causation, our long-term goal is to test whether dietary or other therapeutic interventions that increase levels of these fatty acids or that increase activity of ACOX2 could be helpful in dialing up this heat production pathway in peroxisomes and helping people lose weight and improve their metabolic health."

This work was supported by the National Institutes of Health (NIH), grant numbers R01DK133344, R01DK115867, R01DK132239, GM103422, T32DK007120, S10 OD032315, DK020579 and DK056341; and by the FP7 funded European Infrafrontier-I3 project. The content is solely the responsibility of the authors and does not necessarily represent the official views of the NIH.

Lodhi and Liu are named on a provisional patent application filed by Washington University related to targeting ACOX2 activation as a treatment for obesity and related metabolic diseases.
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Scientists suggest the brain may work best with 7 senses, not just 5 | ScienceDaily
Researchers at Skoltech have developed a mathematical model that explores how memory functions. When they analyzed this model, they discovered intriguing results that could help improve robotic systems, artificial intelligence, and our understanding of how the human mind stores information. The findings, published in Scientific Reports, suggest there might be an ideal number of senses--and if that's true, our five senses might not be enough!


						
"Our conclusion is of course highly speculative in application to human senses, although you never know: It could be that humans of the future would evolve a sense of radiation or magnetic field. But in any case, our findings may be of practical importance for robotics and the theory of artificial intelligence," said study co-author Professor Nikolay Brilliantov of Skoltech AI. "It appears that when each concept retained in memory is characterized in terms of seven features--as opposed to, say, five or eight--the number of distinct objects held in memory is maximized."

Following a research tradition that began in the early 20th century, the team focused on modeling the basic units of memory known as "engrams." An engram can be thought of as a sparse collection of neurons in different brain regions that fire together. Each engram represents a concept, described through a set of features. For humans, these features correspond to sensory experiences--for example, the concept of a banana includes its appearance, smell, taste, and other sensory qualities. In this framework, the banana becomes a five-dimensional object within a mental space containing all the other memories stored in the brain.

Engrams evolve over time, becoming sharper or more diffuse depending on how often they are triggered by sensory input from the outside world. This process represents how we learn and forget as we interact with our environment.

"We have mathematically demonstrated that the engrams in the conceptual space tend to evolve toward a steady state, which means that after some transient period, a 'mature' distribution of engrams emerges, which then persists in time," Brilliantov commented. "As we consider the ultimate capacity of a conceptual space of a given number of dimensions, we somewhat surprisingly find that the number of distinct engrams stored in memory in the steady state is the greatest for a concept space of seven dimensions. Hence the seven senses claim."

In other words, let the objects that exist out there in the world be described by a finite number of features corresponding to the dimensions of some conceptual space. Suppose that we want to maximize the capacity of the conceptual space expressed as the number of distinct concepts associated with these objects. The greater the capacity of the conceptual space, the deeper the overall understanding of the world. It turns out that the maximum is attained when the dimension of the conceptual space is seven. From this the researchers conclude that seven is the optimal number of senses.

According to the researchers, this number does not depend on the details of the model -- the properties of the conceptual space and the stimuli providing the sense impressions. The number seven appears to be a robust and persistent feature of memory engrams as such. One caveat is that multiple engrams of differing sizes existing around a common center are deemed to represent similar concepts and are therefore treated as one when calculating memory capacity.

The memory of humans and other living beings is an enigmatic phenomenon tied to the property of consciousness, among other things. Advancing the theoretical models of memory will be instrumental to gaining new insights into the human mind and recreating humanlike memory in AI agents.
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Common medications may secretly rewire your gut for years | ScienceDaily
Medications a person took years ago can still influence the community of microbes living in their gut, according to a large study conducted by the University of Tartu Institute of Genomics.

By examining stool samples and prescription data from more than 2,500 participants in the Estonian Biobank's Microbiome cohort, scientists discovered that most drugs they analyzed were associated with measurable changes in the gut microbiome. Many of these changes persisted long after people stopped taking the medications. The lasting impact was not limited to antibiotics: antidepressants, beta-blockers, proton pump inhibitors, and benzodiazepines also left distinct microbial "fingerprints.


						
"Most microbiome studies only consider current medications, but our results show that past drug use can be just as important as it is a surprisingly strong factor in explaining individual microbiome differences," said Dr. Oliver Aasmets, lead author of the study. The findings underscore the importance of considering a person's medication history when exploring connections between gut microbes and disease.

Interestingly, benzodiazepines -- commonly prescribed for anxiety -- produced microbiome alterations similar to those seen with broad-spectrum antibiotics. The study also revealed that drugs within the same category, such as diazepam and alprazolam, can vary in how much they disturb gut microbial balance.

Follow-up samples from a smaller group of participants showed that starting or discontinuing specific medications led to predictable shifts in gut microbes, supporting a likely cause-and-effect relationship. Although this second phase involved fewer samples, the researchers confirmed persistent effects from proton pump inhibitors, selective serotonin reuptake inhibitors, and several antibiotics, including penicillins in combination and macrolides.

"This is a comprehensive systematic evaluation of long-term medication effects on the microbiome using real-world medical health records," said Professor Elin Org, the study's corresponding author. "We hope this encourages researchers and clinicians to factor in medication history when interpreting microbiome data."
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Scientists reveal green tea's fat-burning secret | ScienceDaily
Green tea is an ancient beverage recognized for its medicinal and antioxidant properties. It has been widely studied for its beneficial effects on metabolic diseases, such as obesity and type 2 diabetes. Recent studies funded by FAPESP have deepened our understanding of the mechanisms of action of this infusion and revealed that green tea treatment reduced weight and significantly improved glucose sensitivity and insulin resistance in obese mice. These results reinforce the potential relevance of the beverage as an adjunct in the treatment of obesity in humans.


						
Rosemari Otton led the studies from the Interdisciplinary Graduate Program in Health Sciences at Cruzeiro do Sul University in Sao Paulo, Brazil. The scientist, who has dedicated more than 15 years to green tea research, explains that her initial motivation came from curiosity about the truth behind the popular belief that the drink aids in weight loss. The results of her most recent study were published in the journal Cell Biochemistry & Function.

To study the effects of green tea on obesity, the research team fed mice a high-calorie diet for four weeks, with both fat and what they call a "cafeteria diet," which mimics the Western diet. "We give them chocolate, filled cookies, dulce de leche, condensed milk... In other words, the same type of food that many people consume on a daily basis," says Otton.

After this initial phase, the animals underwent the green tea experiment for another 12 weeks. During this period, they continued on the high-calorie diet, but some of them began receiving standardized green tea extract at a dose of 500 mg per kilogram of body weight, administered intragastrically (via gavage).

"It's a method that ensures they all receive the exact dose we want to study. If we put it in water, for example, we'd have no way of knowing how much the animal actually ingested," says the researcher. For humans, this amount would be equivalent to consuming about 3 grams of green tea per day, or three cups.

However, according to the researcher, not all commercial green tea meets the necessary quality standards. "Ready-made tea bags do not always guarantee the quantity or quality of the compounds. The ideal for consumption would be to use standardized green tea extract, like those found in compounding pharmacies. This is a concentrated way of using the plant, with a guarantee of the presence of flavonoids, which are the health-beneficial compounds present in the green tea plant," Otton points out.

One methodological difference in the study was the controlled room temperature. The animals were kept in a thermoneutral environment (28 degC) throughout the experiment. Animal facilities generally maintain an average temperature of 22 degC, which represents chronic cold for mice.




"Excessive cold activates compensatory regulatory mechanisms in the animals' bodies, causing them to expend more energy to stay warm. This can mask the real effects of any substance," explains the researcher. "If the animals are in a colder environment, the effect of the tea is enhanced by the activation of energy expenditure due to the cold. But by maintaining thermoneutrality, we were able to see the effects of green tea in a 'clean' way, without environmental interference," she explains.

A previous study published in August 2022 in the European Journal of Nutrition found that obese mice treated with green tea experienced a reduction of up to 30% in body weight. "If a person loses 5% to 10% of their body weight, that's already a lot. So this result in animals is very significant," says the professor.

Muscular effect

Another highlight of the most recent study was the preservation of muscle morphology. Obesity typically causes a reduction in muscle fiber diameter, but green tea prevented this muscle atrophy. "One way to assess muscle function is to look at fiber diameter. If it increases, we have more active muscle components. Green tea managed to maintain this diameter, showing that it protects muscle against the harmful effects of obesity," Otton explains.

In addition to morphological data, the researchers evaluated the expression of genes related to glucose metabolism. Treatment with green tea increased the expression of Insr, Irs1, Glut4, Hk1, and Pi3k - genes that are important for glucose uptake and use in muscles. The activity of lactate dehydrogenase (LDH), an enzyme that is essential for glucose metabolism, was also restored.

According to Otton, there is evidence indicating that green tea does not affect the weight of lean animals, suggesting that it acts selectively against excess body fat. "It makes obese animals lose weight but keeps lean animals at a balanced weight. This shows that the tea seems to need an environment with excess nutrients to act, which supports the hypothesis that it acts directly on fat cells."

Another aspect investigated by the team was the action of the compounds in isolation. "Green tea is a complex matrix with dozens of bioactive compounds. We've tried to separate these compounds and study their effects individually, but the whole extract is always more effective. There's a synergy between the compounds that we can't reproduce when they're isolated," she says.




According to the scientist, one hypothesis explaining the mechanism by which green tea affects obesity involves adiponectin, a protein produced by adipocytes that has anti-inflammatory and metabolic regulation functions. "We conducted a study with adiponectin-knockout mice, meaning they don't produce it. And in these animals, green tea had no effect. This suggests that adiponectin is a key player in the mechanism of action of the tea," she comments.

Real-life effects

Despite the encouraging results of the mouse study, Otton points out that it is not yet possible to determine a safe and effective dose of green tea for humans. This is mainly due to the variability of the extracts and the fact that each person behaves differently. "The ideal is chronic consumption, as we see in Asian countries. In Japan, for example, people consume green tea every day, throughout their lives, and obesity rates are low. But this is different from drinking tea for five months and expecting a miraculous weight loss effect," she ponders.

The researcher argues that natural and accessible treatments should gain ground in the fight against obesity, especially as alternatives to expensive medications that often have side effects. "The idea is to have safe, natural, effective, and high-quality compounds. The Camellia sinensis plant offers this. We're still studying all the compounds involved, but there's no doubt that green tea, as a plant matrix rich in flavonoids, has important therapeutic potential."

The researcher emphasizes that science always seeks to develop practical solutions. "What we see in animals doesn't always reproduce in humans. But if we want to make this translation to real life, we need to think about all the details, such as ambient temperature. It's these precautions that increase the validity of our data. We're far from having all the answers, but we're getting closer and closer."
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Scientists just found a molecule that could stop Parkinson's in its tracks | ScienceDaily
Scientists from the University of Bath, working together with researchers at the Universities of Oxford and Bristol, have created a molecule that stops a key protein linked to Parkinson's disease and certain dementias from clumping together. The research team has shown that this molecule works in an animal model of Parkinson's and believes it could one day form the basis of a treatment that slows the disease's progression.


						
Alpha-synuclein is a protein found mainly inside brain cells (neurons), where it helps control the release of neurotransmitters such as dopamine, the chemical that allows neurons to communicate with each other.

In Parkinson's disease, alpha-synuclein begins to stick together, forming toxic clusters that kill nerve cells. This cell loss leads to the hallmark symptoms of Parkinson's, including tremors, muscle stiffness, and difficulty with movement. Although existing therapies can ease these symptoms, none currently stop or reverse the underlying damage.

In its normal or "native state," alpha-synuclein is a flexible strand, but when it becomes active it folds into a helix. This shape is crucial for its role in carrying and delivering dopamine within the brain.

The researchers designed a short peptide that locks alpha-synuclein into its healthy helical shape, preventing it from transforming into the harmful clusters that cause cell death.

Lab experiments revealed that the peptide remains stable, can enter brain-like cells, and reduces the buildup of toxic protein deposits while improving movement in a worm model of Parkinson's disease.

Published in the journal JACS Au, the study highlights how rational peptide design can turn large, unstable proteins into smaller, more drug-like molecules.




The findings mark a significant step towards developing new peptide-based treatments for currently untreatable neurodegenerative conditions. Professor Jody Mason, from the Department of Life Sciences at the University of Bath, said: "Our work shows that it is possible to rationally design small peptides that not only prevent harmful protein aggregation but also function inside living systems.

"This opens an exciting path towards new therapies for Parkinson's and related diseases, where treatment options remain extremely limited."

Dr. Julia Dudley, Head of Research at Alzheimer's Research UK, which funded the research, said:

"Dementia isn't an inevitable part of ageing; it's caused by diseases like Alzheimer's. To make progress towards a cure for all forms of dementia, we need research focused on developing a broad range of treatments that can slow, stop and ultimately reverse these diseases.

"Although this is early research in an animal model, it's exciting to see that this new molecule can prevent the build-up of misfolded alpha-synuclein.

"By stabilizing alpha-synuclein in its healthy form, this could open the door to a new class of treatments that could slow progression in diseases like Parkinson's and dementia with Lewy bodies. We look forward to seeing this research taken to the next stage, potentially exploring how it would work in people.

"We're delighted to see such promising advances from Alzheimer's Research UK funded work opening up new avenues for treatments of the future, and the potential to change the lives of those affected by neurodegenerative diseases."

Further research is needed, but the team hopes that continued progress will enable these and similar molecules to advance towards clinical testing in the coming years.
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New pill could finally control stubborn high blood pressure | ScienceDaily
    	Results from the FigHTN Phase 2 clinical trial showed baxdrostat, a new medication that inhibits the production of the hormone aldosterone, lowered systolic blood pressure by about 5% when added to the existing medications taken by people with chronic kidney disease and who also have uncontrolled high blood pressure.
    	The analysis also found that baxdrostat lowered the loss of albumin in the urine, which is a marker of kidney and cardiovascular risk, by 55% compared to placebo, suggesting that this medication may help delay the progression of kidney disease .
    	These findings suggest the potential for baxdrostat to improve longer-term health outcomes like kidney and cardiovascular conditions and reduce the need for higher-cost care for people with uncontrolled high blood pressure and chronic kidney disease.

Adding the novel medication baxdrostat to standard care may help manage high blood pressure and delay the progression of kidney disease in people with chronic kidney disease and uncontrolled high blood pressure , according to preliminary research presented at the American Heart Association's Hypertension Scientific Sessions 2025. This study was simultaneously published in the Journal of the American Society of Nephrology.

Chronic kidney disease and high blood pressure are closely linked and, when not managed appropriately, can lead to serious outcomes such as heart attack, stroke, heart failure and progression to kidney failure. Aldosterone, a hormone produced by the adrenal glands, can play a role in both high blood pressure and chronic kidney disease. Aldosterone causes sodium to be retained, which increases water retention and blood pressure. Over time, an excess of the hormone can lead to stiffening and thickening of blood vessels, which can contribute to heart damage and cause scarring in the kidneys, thereby playing a role in both high blood pressure and chronic kidney disease.

"These findings are encouraging for people living with chronic kidney disease and high blood pressure, two conditions that often go hand-in-hand and create a dangerous cycle," said lead study author Jamie P. Dwyer, M.D., a professor of medicine in the division of nephrology and hypertension at University of Utah Health in Salt Lake City. "High blood pressure can worsen kidney function and declining kidney function can further elevate blood pressure, and these outcomes can be life-altering for patients."

The study was designed to find whether adding baxdrostat to standard care is safe and could help lower blood pressure in people who have both chronic kidney disease (serious enough that they are likely to develop kidney failure or require a transplant during their lifetime) and uncontrolled high blood pressure. Their blood pressure has remained high despite already taking either an angiotensin-converting enzyme (ACE) inhibitor or an angiotensin receptor blocker (ARB), two medications that work on a group of hormones that act together to regulate blood pressure.

At the beginning of the study, participants had an average systolic (top number) blood pressure of 151 mm Hg despite treatment and evidence of kidney disease on laboratory testing. When the protein albumin was measured in the urine, the average level for participants was 714 mg/gm of creatinine; levels of 30 or higher may be a sign of chronic kidney disease. When a blood sample was used to measure the estimated glomerular filtration rate (eGFR, a key indicator of kidney function), the average level was 44mL/min/1.73. Levels that are persistently less than 60 suggest chronic kidney disease.

Of 195 initial study participants, 192 were randomized to begin treatment with low-dose (0.5 mg-1 mg) or high-dose baxdrostat (2 mg-4 mg) or a placebo in addition to standard care. Three people finished the study early due to adverse events, their own decision to leave the study or for other reasons.




After 26 weeks:
    	The average systolic blood pressure had fallen 8.1 mm Hg more in participants receiving either dose of baxdrostat than in those receiving the placebo, a reduction of about 5%.
    	High potassium levels in the blood, a known side effect of medications that block the renin-angiotensin-aldosterone system, occurred in 41% of participants on baxdrostat and 5% of those on placebo. Most cases were mild to moderate.
    	There were no deaths or unanticipated adverse events during the trial, however, 9% of participants taking baxdrostat and 3% of those in the placebo group experienced a serious adverse event.

In an exploratory analysis, the researchers looked at the amount of albumin lost in the urine, a type of protein that when found in the urine in high amounts is a predictor of cardiovascular and kidney disease. They found the urine albumin level was 55% lower in those taking baxdrostat than in those taking a placebo, comparable to the reduction seen with medications that delay the progression of kidney disease.

"The reduction in urine albumin gives us hope that baxdrostat may also help delay kidney damage. This potential is now being tested in two large Phase 3 trials to determine if baxdrostat delays the progression of kidney disease," said Dwyer.

"These new findings are reassuring that this new class of antihypertensive medications are likely to have both kidney- and cardio-protective benefits and to be safe and effective for broad patient populations," said Jordana B. Cohen, M.D., M.S.C.E., immediate past chair of the American Heart Association's Hypertension and Kidney Cardiovascular Science Committee. "Patients with chronic kidney disease were historically often excluded from drug studies. It is particularly reassuring to know that patients with chronic kidney disease, who have very high rates of hypertension and elevated renin-angiotensin aldosterone activity, were represented in their own study, tolerated the medication well, and had both blood pressure and albuminuric benefits. This medication class could be a game changer in the management of hypertension in this patient group." Cohen, who was not involved in this study, is deputy director and associate professor of medicine and epidemiology in the Perelman School of Medicine at the University of Pennsylvania.

Study details, background and design:
    	The study included 195 people with an average age of 66 years. Of the participants, 32% were women, 40% were non-Hispanic white and 80% had Type 2 diabetes. The study was conducted at 71 sites in the United States. Three participants were not randomized or included in the final analysis.
    	All participants had uncontrolled high blood pressure (systolic blood pressure of 140 mm Hg or higher, or 130 mm Hg or higher for people with Type 2 diabetes ) despite taking the maximum tolerated dose of either an angiotensin-converting enzyme inhibitor or an angiotensin receptor blocker among their medications, with average systolic blood pressure of 151.2 mm Hg at the start of the study.
    	All participants also had chronic kidney disease but were not in kidney failure (eGFR of 25-75 mL/min/1.73, average eGFR of 44 mL/min/1.73 at the start of the study; and urine albumin-creatinine ratio of 100 mg/g or higher, average of 713.8 at the start of the study).
    	The 192 participants were randomized to one of the three treatment groups: low-dose baxdrostat (0.5 mg/day, increasing to 1 mg/day after two weeks); high-dose baxdrostat (2 mg/day, increasing to 4 mg/day after two weeks); or a placebo.
    	After 26 weeks, blood pressure and kidney function tests were repeated, and the primary analysis compared changes in systolic blood pressure among the three groups. Adverse events were also reported for each of the three treatment groups.
    	Baxdrostat is in a class of medications that inhibit the production of aldosterone and are being tested for their ability to treat conditions such as high blood pressure, chronic kidney disease and heart failure. Baxdrostat is not approved for any use by the U.S. Food and Drug Administration.

Co-authors and their disclosures and funding sources are listed in the abstract. The study was funded by AstraZeneca, developer of baxdrostat.

Note: The study featured in this news release is a research abstract. Abstracts presented at the American Heart Association's scientific meetings are not peer-reviewed, and the findings are considered preliminary until published as a full manuscript in a peer-reviewed scientific journal.
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Bacteria hidden inside tumors could help beat cancer | ScienceDaily
An international team of scientists led by researchers at the MRC Laboratory of Medical Sciences (LMS), Imperial College London and the University of Cologne have discovered that microbes associated with tumors produce a molecule, which can control cancer progression and boost the effectiveness of chemotherapy.


						
Most people are familiar with the microbes on our skin or in our gut, but recent discoveries have revealed that tumors also host unique communities of bacteria. Scientists are now investigating how these tumor-associated bacteria can affect tumor growth and the response to chemotherapy.

New research, published online in Cell Systems on September 10, 2025, provides a significant breakthrough in this field, identifying a powerful anti-cancer metabolite produced by bacteria associated with colorectal cancer. This finding opens the door to new strategies for treating cancer, including the development of novel drugs that could make existing therapies more potent.

The researchers used a sophisticated large-scale screening approach to test over 1,100 conditions in a type of microscopic worm called C. elegans. Through this, they found that the bacteria E. coli produced a molecule called 2-methylisocitrate (2-MiCit) that could improve the effectiveness of the chemotherapy drug 5-fluorouracil (5-FU).

Using computer modelling, the team demonstrated that the tumor-associated microbiome (bacteria found within and around tumors) from patients was also able to produce 2-MiCit. To confirm the effectiveness of 2-MiCit, the team used two further systems; human cancer cells and a fly model of colorectal cancer. In both cases, they found that 2-MiCit showed potent anti-cancer properties, and for the flies could extend survival.

Professor Filipe Cabreiro, head of the Host-Microbe Co-Metabolism group at the LMS, and group leader at the CECAD Research Cluster in Cologne, explains the significance of the discovery: "We've known that bacteria are associated with tumors, and now we're starting to understand the chemical conversation they're having with cancer cells. We found that one of these bacterial chemicals can act as a powerful partner for chemotherapy, disrupting the metabolism of cancer cells and making them more vulnerable to the drug."

The study revealed that 2-MiCit works by inhibiting a key enzyme in the mitochondria (structures inside cells that generate energy for cellular functions) of cancer cells. This leads to DNA damage and activates pathways known to reduce the progression of cancer. This multi-pronged attack weakens the cancer cells and works in synergy with 5-FU. The combination was significantly more effective at killing cancer cells than either compound alone.




Dr Daniel Martinez-Martinez, postdoctoral researcher at the LMS and first author of the paper, says: "Microbes are an essential part of us. That a single molecule can exert such a profound impact on cancer progression is truly remarkable, and another piece of evidence on how complex biology can be when considering it from a holistic point of view. It is really exciting because we are only scratching the surface of what is really happening."

In collaboration with medicinal chemists, the researchers also modified the 2-MiCit compound to enhance its effectiveness. This synthetic version proved even more powerful at killing cancer cells, demonstrating the potential to develop new drugs based on natural microbial products. Filipe adds: "Using the natural microbial product as a starting point, we were able to design a more potent molecule, effectively improving on mother nature."

These exciting discoveries highlight how the cancer-associated microbiome can impact tumor progression, and how metabolites produced by these bacteria could be harnessed to improve cancer treatments. These findings are also important in the context of personalized medicine, emphasizing the importance of considering not only the patient, but also their microbes.

This study was primarily funded by the Leverhulme Trust, the Wellcome Trust/Royal Society, the DFG German Research Foundation, and the Medical Research Council.
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New research reveals what's really hiding in bottled water | ScienceDaily
The sun-drenched paradise of Thailand's Phi Phi islands isn't the usual starting point for a PhD. But for Sarah Sajedi, those soft, sandy beaches - or rather, what she found under them -inspired her pivot from a business career to an academic one.


						
"I was standing there looking out at this gorgeous view of the Andaman Sea, and then I looked down and beneath my feet were all these pieces of plastic, most of them water bottles," she says.

"I've always had a passion for waste reduction, but I realized that this was a problem with consumption."

Sajedi, BSc '91, decided to return to Concordia to pursue a PhD with a focus on plastic waste. As the co-founder of ERA Environmental Management Solutions, a leading provider of environmental, health and safety software, she brought decades of experience to complement her studies.

Her latest paper, published in the Journal of Hazardous Materials, looks at the science around the health risks posed by single-use plastic water bottles. They are serious, she says, and seriously understudied.

Tiny threats, little known

In her review of over 140 scientific articles, Sajedi writes that individuals on average ingest between 39,000 and 52,000 microplastic particles per year, and bottled water users consume 90,000 more particles than tap water consumers.




The particles are usually invisible to the naked eye. A microplastic particle can range between one micron -- a thousandth of a millimeter -- to five millimeters; nanoplastics are smaller than one micron.

They emerge as bottles are made, stored, transported and broken down over their lifespans. Because they are often made from low-quality plastic, they shed tiny pieces every time they are manipulated and exposed to sunlight and temperature fluctuations. And unlike other types of plastic particles, which enter human bodies through the food chain, these are ingested directly from the source.

As Sajedi notes, the health consequences can be severe. Once inside the body, these small plastics can cross biological boundaries, enter the bloodstream and reach vital organs. This can lead to chronic inflammation, oxidative stress on cells, hormonal disruption, impaired reproduction, neurological damage and various kinds of cancer. However, the long-term effects remain poorly understood due to a lack of widespread testing and standardized methods of measurement and detection.

Sajedi identifies multiple methods researchers have used to measure nano- and microplastics, each with their own strengths and weaknesses. Some, for instance, can detect very small particles but cannot identify their chemical composition. Others can provide details about their makeup but miss the smallest plastics. And the best, most advanced and most reliable tools are often extremely costly and not always available.

Education is the best prevention

Sajedi is encouraged by the legislative action that has been adopted by governments around the world aimed at limiting plastic waste. However, she notes that the most common targets are single-use plastic bags, straws and packaging. Very few address the pressing issue of single-use water bottles.

"Education is the most important action we can take," she says. "Drinking water from plastic bottles is fine in an emergency but it is not something that should be used in daily life. People need to understand that the issue is not acute toxicity -- it is chronic toxicity."

Chunjiang An, associate professor, and Zhi Chen, professor, in the Department of Building, Civil and Environmental Engineering at the Gina Cody School of Engineering and Computer Science contributed to this paper.

This research was supported by the Natural Sciences and Engineering Research Council of Canada and Concordia University.
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A psychedelic surprise: DMT helps the brain heal after stroke | ScienceDaily
DMT, or dimethyltryptamine is a natural psychoactive molecule found in many plants and mammals. According to an article published in Science Advances, researchers from the HUN-REN BRC Institute of Biophysics and Semmelweis University Heart and Vascular Centre found that DMT reduces the harmful effects of stroke in animal models and cell culture experiments.


						
A solution from nature in the spotlight

DMT is also present in the human brain, and it is currently undergoing clinical trials to aid recovery of brain function after stroke. However, its exact mechanism of action had not been fully understood until now. "It is amazing how we can always turn to Nature to find ingenious solutions for health problems" says co-lead author Maria Deli from the HUN-REN BRC.

The blood-brain barrier as a therapeutic target

"We found that DMT significantly reduced infarct volume and edema formation in a rat stroke model," explains co-first author Marcell Laszlo. In both animal experiments and cell culture models, the authors showed that DMT treatment restored the structure and function of the damaged blood-brain barrier and improved the function of astroglial cells. This psychoactive compound also inhibited the production of inflammatory cytokines in brain endothelial cells and peripheral immune cells, while reduced the activation of brain microglia cells through Sigma-1 receptors.

DMT could serve as therapeutic adjuvant to existing stroke treatments 

"The therapeutic options currently available for stroke are very limited. The dual action of DMT, protecting the blood-brain barrier while reducing brain inflammation, offers a novel, complex approach that could complement existing treatments," says Judit Vigh, co-first author of the work.

Since current stroke therapies do not always result in full recovery, a DMT-based treatment may represent a promising new alternative, mainly in combination with existing methods. The recent findings from researchers in Szeged and Budapest, Hungary, support the development of a therapy that goes beyond the limitations of conventional stroke treatment. Clinical trials on the use of DMT and investigation on its long-term effects are currently ongoing.
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Scientists finally reveal what's behind long COVID's mysterious brain fog | ScienceDaily
Even though many years have passed since the start of the COVID-19 pandemic, the effects of infection with SARS-CoV-2 are not completely understood. This is especially true for Long COVID, a chronic condition that can develop after COVID-19 that causes a variety of lasting symptoms. Among the most common and debilitating of these is cognitive impairment, often referred to as "brain fog," which affects over 80% of people with Long COVID. Given the hundreds of millions of global cases, Long COVID represents a massive public health and socioeconomic challenge, as it severely impacts people's ability to work and perform daily activities.


						
Unfortunately, despite its prevalence, the underlying causes of Long COVID and brain fog remain poorly understood. Previous imaging studies have shown some structural changes in the brain, but they could not pinpoint the molecular dysfunctions responsible for the cognitive symptoms. Since it's difficult to observe the molecules that govern communication between brain cells directly, researchers are left without objective biomarkers to confirm a Long COVID diagnosis or develop therapies.

To address this challenge, a research team led by Professor Takuya Takahashi from the Graduate School of Medicine at Yokohama City University, Japan, has made a significant breakthrough in understanding the cause of Long COVID brain fog. As explained in their paper, published in Brain Communications on October 1, 2025, the team hypothesized that patients with brain fog might exhibit disrupted expression of AMPA receptors (AMPARs) -- key molecules for memory and learning -- based on prior research into psychiatric and neurological disorders such as depression, bipolar disorder, schizophrenia, and dementia. Thus, they used a novel method called [11C]K-2 AMPAR PET imaging to directly visualize and quantify the density of AMPARs in the living human brain.

By comparing imaging data from 30 patients with Long COVID to 80 healthy individuals, the researchers found a notable and widespread increase in the density of AMPARs across the brains of patients. This elevated receptor density was directly correlated with the severity of their cognitive impairment, suggesting a clear link between these molecular changes and the symptoms. Additionally, the concentrations of various inflammatory markers were also correlated with AMPAR levels, indicating a possible interaction between inflammation and receptor expression.

Taken together, the study's findings represent a crucial step forward in addressing many unresolved issues regarding Long COVID. The systemic increase in AMPARs provides a direct biological explanation for the cognitive symptoms, highlighting a target for potential treatments. For example, drugs that suppress AMPAR activity could be a viable approach to mitigate brain fog. Interestingly, the team's analysis also demonstrated that imaging data can be used to distinguish patients from healthy controls with 100% sensitivity and 91% specificity. "By applying our newly developed AMPA receptor PET imaging technology, we aim to provide a novel perspective and innovative solutions to the pressing medical challenge that is Long COVID," remarks Prof. Takahashi.

While further efforts will be needed to find a definitive solution for Long COVID, this work is a promising step in the right direction. "Our findings clearly demonstrate that Long COVID brain fog should be recognized as a legitimate clinical condition. This could encourage the healthcare industry to accelerate the development of diagnostic and therapeutic approaches for this disorder," concludes Prof. Takahashi.

In summary, the team's findings resolve key uncertainties about the biological basis of Long COVID brain fog and may pave the way for novel diagnostic tools and effective therapies for patients suffering from this condition.

Funding information

This clinical trial project was supported by donations from the READYFOR crowdfunding platform. This project was partially supported by Takeda Science Foundation (T.T.), the Japan Agency for Medical Research and Development (AMED) under grant numbers JP24wm0625304 (T.T.), and JST through the Establishment of University Fellowships Towards the Creation of Science Technology Innovation program, under grant JPMJFS2140 (Y.F.).
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Scientists find brain circuit that traps alcohol users in the vicious cycle of addiction | ScienceDaily
What compels someone to keep engaging in alcohol use, even if it damages their health, relationships and wellbeing? A new study from Scripps Research offers an important clue: a small midline brain region plays a key role in how animals learn to continue drinking to avoid the stress and misery of withdrawal.


						
In a new study, published in Biological Psychiatry: Global Open Science on August 5, 2025, the Scripps Research team zeroed in on a set of brain cells in the paraventricular nucleus of the thalamus (PVT) in rats. They found that this region becomes more active, driving strong relapse behavior, when rats learn to associate environmental stimuli with the easing of withdrawal symptoms by alcohol. By illuminating this brain pathway, the research sheds light on one of the most stubborn features of addiction -- drinking not for pleasure, but to escape pain -- and could eventually lead to new treatments for substance use disorders (SUDs) as well as other maladaptive behaviors including anxiety.

"What makes addiction so hard to break is that people aren't simply chasing a high," says Friedbert Weiss, professor of neuroscience at Scripps Research and senior author of the study. "They're also trying to get rid of powerful negative states, like the stress and anxiety of withdrawal. This work shows us which brain systems are responsible for locking in that kind of learning, and why it can make relapse so persistent."

"This brain region just lit up in every rat that had gone through withdrawal-related learning," says co-senior author Hermina Nedelescu of Scripps Research. "It shows us which circuits are recruited when the brain links alcohol with relief from stress -- and that could be a game-changer in how we think about relapse."

From behavior to brain maps

An estimated 14.5 million people in the United States have alcohol use disorder, which encompasses a range of unhealthy drinking behaviors. Like other drug addictions, alcohol addiction is characterized by cycles of withdrawal, abstinence and relapse.

In 2022, Weiss and Nedelescu used rats to study the types of learning that happen in the brain throughout this cycle. When rats initially begin drinking, they learn to associate pleasure with alcohol and seek more. However, that conditioning becomes far stronger during multiple cycles of withdrawal and relapse. After learning that alcohol eased the unpleasant feelings of withdrawal -- what scientists call negative reinforcement or a relief of 'negative hedonic state' -- the animals sought out more alcohol and would remain persistent even when uncomfortable.




"When rats learn to associate environmental stimuli or contexts with the experience of relief, they end up with an incredibly powerful urge to seek alcohol in the presence of that stimuli -even if conditions are introduced that require great effort to engage in alcohol seeking," says Weiss. "That is, these rats seek alcohol even if that behavior is punished."

In the new work, the team wanted to pin down exactly what networks of cells in the brain were responsible for learning to associate environmental cues with the relief of this negative hedonic state.

The researchers used advanced imaging tools to scan entire rat brains, cell by cell, and pinpoint areas that became more active in response to alcohol-related cues. They compared four groups of rats: those that had gone through withdrawal and learned that alcohol relieves a negative hedonic state, and three different control groups that had not.

While several brain areas showed increased activity in the withdrawal-learned rats, one stood out: the PVT, which is known for its role in stress and anxiety.

"In retrospect, this makes a lot of sense," says Nedelescu. "The unpleasant effects of alcohol withdrawal are strongly associated with stress, and alcohol is providing relief from the agony of that stressful state."

The researchers hypothesize that this negative hedonic state, and the activation of the PVT in the brain as a response, is critical for how the brain learns and perpetuates addiction.




A better understanding of addiction

The implications of the new study extend well beyond alcohol, the researchers say. Environmental stimuli conditioned to negative reinforcement -- the drive to act in order to escape pain or stress -- is a universal feature of the brain, and can drive human behavior beyond substance use disorders such as anxiety disorders, fear-conditioning and traumatic avoidance learning.

"This work has potential applications not only for alcohol addiction, but also other disorders where people get trapped in harmful cycles," says Nedelescu.

Future research will zoom in even further. Nedelescu and colleagues at Scripps Research want to expand the study to females and to study neurochemicals released in the PVT when subjects encounter environments associated with the experience of this relief from a negative hedonic state. If they can pinpoint molecules that are involved, it could open new avenues for drug development by targeting those molecules.

For now, the new study underscores a key shift in how basic scientists think about addiction.

"As psychologists, we've long known that addiction isn't just about chasing pleasure -- it's about escaping those negative hedonic states," says Weiss. "This study shows us where in the brain that learning takes root, which is a step forward."

In addition to Weiss and Nedelescu, authors of the study, "Recruitment of Neuronal Populations in the Paraventricular Thalamus of Alcohol Seeking Rats with Withdrawal-related Learning Experience," are Elias Meamari, Nami Rajaei, Alexus Grey, Ryan Bullard, and Nobuyoshi Suto of Scripps; and Nathan O'Connor of MBF Bioscience. 

This work was supported by funding from the National Institutes of Health (Ruth L. Kirschstein Institutional National Research Service Award T32AA007456, K01 DA054449, R01 AA027555, and R01 AA023183).
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Nanotech transforms vinegar into a lifesaving superbug killer | ScienceDaily
Wounds that do not heal are often caused by bacterial infections and are particularly dangerous for the elderly and people with diabetes, cancer and other conditions.


						
Acetic acid (more commonly known as vinegar) has been used for centuries as a disinfectant, but it is only effective against a small number of bacteria, and it does not kill the most dangerous types.

New research led by researchers at University of Bergen in Norway, QIMR Berghofer and Flinders University in Australia has resulted in the ability to boost the natural bacterial killing qualities of vinegar by adding antimicrobial nanoparticles made from carbon and cobalt. The findings have been published in the international journal ACS Nano.

Molecular biologists Dr Adam Truskewycz and Professor Nils Halberg found these particles could kill several dangerous bacterial species, and their activity was enhanced when added to a weak vinegar solution.

As part of the study, Dr Truskewycz and Professor Halberg added cobalt-containing carbon quantum dot nanoparticles to weak acetic acid (vinegar) to create a potent antimicrobial treatment. They used this mixture against several pathogenic species, including the drug resistant Staphylococcus aureus, Escherichia coli (E. coli) and Enterococcus faecalis.

Dr Truskewycz said the acidic environment from the vinegar made bacterial cells swell and take up the nanoparticle treatment.

"Once exposed, the nanoparticles appear to attack dangerous bacteria from both inside the bacterial cell and also on its surface, causing them to burst. Importantly, this approach is non-toxic to human cells and was shown to remove bacterial infections from mice wounds without affecting healing," he said.

The anti-bacterial boost in vinegar found in the study could potentially be an important contribution towards the ongoing battle against the rising antimicrobial resistance levels worldwide, with an estimated 4.5 million deaths associated with a direct infectious disease.

Professor Halberg said this study showed how nanoparticles could be used to increase the effectiveness of traditional bacterial treatments.

"Combination treatments such as the ones highlighted in this study may help to curb antimicrobial resistance. Given this issue can kill up to 5 million people each year, it's vital we look to find new ways of killing pathogens like viruses, bacteria and fungi or parasites," he said.
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You don't have to lose weight to lower your diabetes risk, scientists say | ScienceDaily
Until now, weight reduction has been the primary therapeutic goal for people with prediabetes. An analysis of a large Tubingen study shows that patients who bring their blood sugar levels back within the normal range through a healthy lifestyle but do not lose weight, or even gain weight, still reduce their risk of type 2 diabetes by 71 percent. Researchers from the University Hospital of Tubingen, Helmholtz Munich, and the German Center for Diabetes Research (DZD) were involved in the study.


						
Millions of people worldwide live with prediabetes. It is estimated that one in ten adults is affected, although the number of unreported cases means the real figure is significantly higher. Prediabetes is a condition in which blood sugar values are elevated but do not yet meet the criteria for diabetes. It often remains undetected for a long time, as affected individuals initially have no symptoms. The body's cells become more resistant to endogenous insulin hormone. As a result, less sugar moves from the blood into the body cells and the blood sugar level increases. The risks are considerable: If left untreated, there is a high risk of developing type 2 diabetes later on -- a disease that affects more than 460 million people worldwide. It can lead to serious complications, such as cardiovascular disease or cancer.

Normal Blood Sugar Level as a Milestone

Strategies recommended to date -- including in current guidelines -- for the prevention of type 2 diabetes in people with prediabetes primarily focus on reducing weight through a healthy diet and increased physical activity. This strategy, which is limited to weight alone, could be broadened on the basis of the new analysis results.

A long-term study conducted by the Department of Diabetology, Endocrinology and Nephrology at the University Hospital Tubingen showed that 234 of the more than 1100 study participants lost no weight or even gained weight over the course of a year despite undergoing lifestyle changes. Nevertheless, a good 22 percent of them normalized their blood sugar levels. The development of type 2 diabetes was monitored over a period of up to a further 9 years. Without weight loss, this group was up to 71 percent less likely to develop diabetes. This figure is almost identical to that of individuals who were able to reduce their risk of type 2 diabetes by losing weight (73 percent).

Fat Distribution as a Decisive Factor

The analysis paid particular attention to fat distribution. The relationship between visceral fat (the inner abdominal fat surrounding the organs) and subcutaneous fat (the fatty tissue located directly under the skin) was examined. Visceral fat releases signaling molecules that promote inflammation and disrupt hormone balance, which leads to insulin resistance and is thus directly linked to type 2 diabetes. Study participants whose blood sugar levels returned to normal without losing weight had a lower percentage of abdominal fat as a result of lifestyle changes compared to those whose blood sugar levels remained in the prediabetes range.




Body Weight No Longer the Sole Indicator

"Restoring a normal fasting blood sugar level is the most important goal in preventing type 2 diabetes and not necessarily the number on the scale," says Prof. Dr. Andreas Birkenfeld, study leader and director of the Institute for Diabetes Research and Metabolic Diseases (IDM) of Helmholtz Munich at the University of Tubingen. "Exercise and a balanced diet have a positive effect on blood sugar levels, regardless of whether weight is reduced. Losing weight remains helpful, but our data suggests that it is not essential for protection against diabetes," he continues. "In future, guidelines for the prevention and treatment of type 2 diabetes should not only take weight into account, but above all blood glucose control and fat distribution patterns," adds Prof. Dr. Reiner Jumpertz-von Schwartzenberg, who, as last author, was involved in the study alongside Prof. Dr. Birkenfeld.

A Healthy Lifestyle as a Recipe for Success

However, the study results highlight the importance of including target glycemic values, i.e., guideline blood sugar values, in practice guidelines in addition to weight reduction targets. Prediabetes remission is the most effective way to prevent future type 2 diabetes, and the analysis suggests that this is partly independent of weight loss. Nevertheless, sufficient physical activity and a balanced diet remain the key means to bring blood sugar values within a normal range.
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Scientists find hidden brain damage behind dementia | ScienceDaily
Vascular dementia -- cognitive impairment caused by disease in the brain's small blood vessels -- is a widespread problem, but it has not been as thoroughly studied as Alzheimer's disease, in which abnormal plaques and protein tangles are deposited in neural tissue.


						
One researcher at The University of New Mexico hopes to change that.

In a newly published paper featured by the editors of the American Journal of Pathology, Elaine Bearer, MD, PhD, the Harvey Family Endowed and Distinguished Professor in the UNM School of Medicine's Department of Pathology, sets out a new model for characterizing and categorizing different forms of vascular dementia.

She hopes this approach will help researchers to better understand the various forms of the disease and find effective treatments.

Conditions like hypertension, atherosclerosis and diabetes have been linked to vascular dementia, but other contributing causes, including the recent discovery of significant quantities of nano- and microplastics in human brains, remain poorly understood, Bearer said.

"We have been flying blind," she said. "The various vascular pathologies have not been comprehensively defined, so we haven't known what we're treating. And we didn't know that nano- and microplastics were in the picture, because we couldn't see them."

Bearer identified 10 different disease processes that contribute to vascular-based brain injury, typically by causing oxygen or nutrient deficiency, leakage of blood serum and inflammation or decreased waste elimination. These cause tiny strokes that harm neurons. She lists new and existing experimental techniques, including special stains and novel microscopy, to detect them.




For the paper, Bearer used a specialized microscope to meticulously study tissue from a repository of brains donated by the families of New Mexicans who had died with dementia, employing stains that highlighted the damaged blood vessels. Surprisingly, many patients diagnosed with Alzheimer's disease also had disease in the small blood vessels of the brain.

"We suspect that in New Mexico maybe a half of our Alzheimer's people also have vascular disease," she said.

Bearer contends a methodical approach to identifying different forms of vascular dementia will help neurologists and neuropathologists more accurately score the severity of the disease in both living and deceased patients and advance the search for potential treatments -- and even cures. To make that happen, the National Institutes of Health (NIH) has raised the possibility of forming a consensus group of leading neuropathologists to work out a new classification and scoring system, she said.

Meanwhile, a fresh area of concern is the unknown health consequences of nano- and microplastics in the brain, Bearer said.

"Nanoplastics in the brain represent a new player on the field of brain pathology," she said. "All our current thinking about Alzheimer's disease and other dementias needs to be revised in light of this discovery."

"What I'm finding is that there's a lot more plastics in demented people than in normal subjects," she said. "It seems to correlate with the degree and type of dementia."

The quantity of plastics also was associated with higher levels of inflammation, she said.




Bearer's work builds on years of collaboration with Gary Rosenberg, MD, professor of Neurology and director of the UNM Alzheimer's Disease Research Center (ADRC), which won a five-year $21.7 million NIH grant in 2024 that supported Bearer's research. Rosenberg, a longtime chair of the UNM Department of Neurology and also director of the UNM Center for Memory & Aging, has published extensively on the association of vascular disease with dementia symptoms.

"When we started thinking about putting this ADRC together, I thought one of the things I should look at is the vasculature, because nobody's done it systematically and comprehensively, and we have a world's expert here at UNM," Bearer said.

"Describing the pathological changes in this comprehensive way is really new. What I'm hoping will come out of this paper is working with other neuropathology ADRC cores across the country to develop consensus guidelines for classifying vascular changes and the impact of nano- and microplastics on the brain."
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It's not just genes - parents can pass down longevity another way | ScienceDaily
    	New research in the roundworm C. elegans shows how changes in the parent's lysosomes that promote longevity are transferred to its offspring.
    	The work describes a new link between lysosomes -- cellular organelles once thought to be the cell's recycling center -- and the epigenome -- a set of chemical marks that modify gene expression. The study also details a new way that epigenetic information is transmitted from cells in the body to reproductive cells, allowing changes to be inherited without affecting the genetic code.
    	These insights show how epigenetic modifications that help organisms cope with environmental stress can be conferred from parents to their offspring.

In the Wang Lab, it's not unusual for worms to live for a long time.

HHMI Janelia Research Campus Senior Group Leader Meng Wang and her team study longevity. They've shown that by overexpressing an enzyme in the lysosomes of the roundworm C. elegans, they can extend the worm's life by up to 60 percent.

But surprisingly, the team found the worms' progeny without this genetic modification were still living longer than normal. When they crossed their long-lived worms with "wild-type" worms that weren't overexpressing the enzyme -- a routine lab procedure used to wipe clean any genetic manipulations -- they saw that the offspring also lived longer than normal worms. Somehow, the longevity markers were being transferred from generation to generation, even four generations later.

In new research, Wang and her team uncover how changes in the worm's lysosomes that promote longevity are transferred from cells in its body to its reproductive cells through histones -- proteins that play a key role in organizing and regulating DNA. In reproductive cells, these histone messengers cause modifications in the worm's epigenome -- a collection of chemical tags that regulate gene expression -- enabling the lysosomal changes to be passed from generation to generation without changing the underlying DNA.

The findings have repercussions well beyond longevity. Epigenetic modifications can help organisms cope with many different types of environmental stressors -- from diet changes to pollutant exposure to psychological stress -- and the new work shows how these advantages could be conferred from parents to their offspring.

"You always think that your inheritance is in the nucleus, within the cell, but now we show that the histone can go from one place to another place, and if that histone carries any modification, that means you are going to transfer the epigenetic information from one cell to another," Wang says. "It really provides a mechanism for understanding the transgenerational effect."

Uncovering inheritance




The researchers found that one type of histone modification -- a type of epigenetic change -- was elevated in long-lived worms compared to those with normal lifespans. They wanted to see how this modification related to lysosomal changes that promote longevity.

Using a combination of genetic tools, transcriptomics, and imaging, they found that changes in lysosomal metabolism affecting the worms' longevity activate a series of processes inside the cell. These actions trigger an increase in a specific histone variant, which is transported from the worm's somatic or body tissues to its germline or reproductive cells through proteins that deliver nutrients to developing eggs. In the germline, the histone is modified, allowing the information from the lysosome to enter the germline and be passed from parent to child.

The researchers show that this pathway is activated during fasting, which causes a change in lysosomal metabolism -- providing a link from the physiological phenomenon to the changes in the germline.

The new work adds to a growing body of evidence that lysosomes, once thought to only act as the cell's recycling centers, also function as a signaling hub to control different processes in the cell and now are shown to affect generations.

The new research also unveils a new mechanism for transporting information from somatic to germline cells through histones, which could help explain how other types of inherited information are passed from parent to offspring.

By providing a mechanism for understanding how environmental changes to somatic cells are passed through the germline, the new work could help researchers better understand transgenerational effects that have been previously observed, like the malnutrition of a parent affecting its offspring.

"We now show that the soma and the germline can be connected by the histone and can carry memorable genetic information for generations," Wang says.
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Why ultra-processed foods aren't the real villain behind overeating | ScienceDaily
Ultra-processed foods (UPFs) have become public enemy number one in nutrition debates. From dementia to obesity and an epidemic of "food addiction," these factory-made products, including crisps, ready meals, fizzy drinks and packaged snacks, are blamed for a wide range of modern health problems. Some experts argue that they're "specifically formulated and aggressively marketed to maximise consumption and corporate profits," hijacking our brain's reward systems to make us eat beyond our needs.


						
Policymakers have proposed bold interventions: warning labels, marketing restrictions, taxes, even outright bans near schools. But how much of this urgency is based on solid evidence?

My colleagues and I wanted to step back and ask: what actually makes people like a food? And what drives them to overeat - not just enjoy it, but keep eating after hunger has passed? We studied more than 3,000 UK adults and their responses to over 400 everyday foods. What we found challenges the simplistic UPF narrative and offers a more nuanced way forward.

Two ideas often get blurred in nutrition discourse: liking a food and hedonic overeating (eating for pleasure rather than hunger). Liking is about taste. Hedonic overeating is about continuing to eat because the food feels good. They're related, but not identical. Many people like porridge but rarely binge on it. Chocolate, biscuits and ice cream, on the other hand, top both lists.

We conducted three large online studies where participants rated photos of unbranded food portions for how much they liked them and how likely they were to overeat them. The foods were recognizable items from a typical UK shopping basket: jacket potatoes, apples, noodles, cottage pie, custard creams - more than 400 in total.

We then compared these responses with three things: the foods' nutritional content (fat, sugar, fiber, energy density), their classification as ultra-processed by the widely used Nova system - a food classification method that groups foods by the extent and purpose of their processing - and how people perceived them (sweet, fatty, processed, healthy and so on).

Perception power

Some findings were expected: people liked foods they ate often, and calorie-dense foods were more likely to lead to overeating.




But the more surprising insight came from the role of beliefs and perceptions. Nutrient content mattered - people rated high-fat, high-carb foods as more enjoyable, and low-fiber, high-calorie foods as more "bingeable." But what people believed about the food also mattered, a lot.

Perceiving a food as sweet, fatty or highly processed increased the likelihood of overeating, regardless of its actual nutritional content. Foods believed to be bitter or high in fiber had the opposite effect.

In one survey, we could predict 78% of the variation in people's likelihood of overeating by combining nutrient data (41%) with beliefs about the food and its sensory qualities (another 38%).

In short: how we think about food affects how we eat it, just as much as what's actually in it.

This brings us to ultra-processed foods. Despite the intense scrutiny, classifying a food as "ultra-processed" added very little to our predictive models.

Once we accounted for nutrient content and food perceptions, the Nova classification explained less than 2% of the variation in liking and just 4% in overeating.




That's not to say all UPFs are harmless. Many are high in calories, low in fiber and easy to overconsume. But the UPF label is a blunt instrument. It lumps together sugary soft drinks with fortified cereals, protein bars with vegan meat alternatives.

Some of these products may be less healthy, but others can be helpful - especially for older adults with low appetites, people on restricted diets or those seeking convenient nutrition.

The message that all UPFs are bad oversimplifies the issue. People don't eat based on food labels alone. They eat based on how a food tastes, how it makes them feel and how it fits with their health, social or emotional goals.

Relying on UPF labels to shape policy could backfire. Warning labels might steer people away from foods that are actually beneficial, like wholegrain cereals, or create confusion about what's genuinely unhealthy.

Instead, we recommend a more informed, personalized approach:
    	Boost food literacy: help people understand what makes food satisfying, what drives cravings, and how to recognize their personal cues for overeating.
    	Reformulate with intention: design food products that are enjoyable and filling, rather than relying on bland "diet" options or ultra-palatable snacks.
    	Address eating motivations: people eat for many reasons beyond hunger - for comfort, connection and pleasure. Supporting alternative habits while maximizing enjoyment could reduce dependence on low-quality foods.

It's not just about processing

Some UPFs do deserve concern. They're calorie dense, aggressively marketed and often sold in oversized portions. But they're not a smoking gun.

Labeling entire categories of food as bad based purely on their processing misses the complexity of eating behavior. What drives us to eat and overeat is complicated but not beyond understanding. We now have the data and models to unpack those motivations and support people in building healthier, more satisfying diets.

Ultimately, the nutritional and sensory characteristics of food - and how we perceive them - matter more than whether something came out of a packet. If we want to encourage better eating habits, it's time to stop demonizing food groups and start focusing on the psychology behind our choices.

Written by Graham Finlayson, Professor of Psychobiology, University of Leeds and James Stubbs, Professor in Appetite & Energy Balance, Faculty of Medicine and Health School of Psychology, University of Leeds.

[image: The Conversation]
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Would you eat yogurt made with ants? Scientists did | ScienceDaily
Researchers recreated a nearly forgotten yogurt recipe that was once was once common across the Balkans and Turkey -- using ants. Reporting in the Cell Press journal iScience on October 3, the team shows that bacteria, acids, and enzymes in ants can kickstart the fermentation process that turns milk into yogurt. The work highlights how traditional practices can inspire new approaches to food science and even add creativity to the dinner table.


						
"Today's yogurts are typically made with just two bacterial strains," says senior author Leonie Jahn from the Technical University of Denmark. "If you look at traditional yogurt, you have much bigger biodiversity, varying based on location, households, and season. That brings more flavors, textures, and personality."

Red wood ants (Formica species) can be found crawling through the forests of the Balkans and Turkey, where this yogurt-making technique was once popular. To better understand how to use these ants to make yogurt, the researchers visited co-author and anthropologist Sevgi Mutlu Sirakova's family village in Bulgaria, where her relatives and other locals remember the tradition.

"We dropped four whole ants into a jar of warm milk by the instruction of Sevgi's uncle and community members," recalls lead author Veronica Sinotte of the University of Copenhagen, Denmark. The jar was then tucked into an ant mound to ferment overnight. By the next day, the milk had started to thicken and sour. "That's an early stage of yogurt, and it tasted that way as well."

The researchers, who tested the yogurt during their trip, described it as slightly tangy, herbaceous, and having flavors of grass-fed fat.

Back in Denmark, the team dissected the science behind the ant yogurt. They found that the ants carry lactic and acetic acid bacteria. Acids produced by these bacteria help coagulate the dairy. One type of these bacteria was similar to that found in commercial sourdough.

The insects themselves also help in the yogurt-making process. Formic acid, which is part of the ant's natural chemical defense system, acidifies the milk, affects its texture, and likely creates an environment for yogurt's acid-loving microbes to thrive, say the researchers. Enzymes from the ant and the microbes work in tandem to break down milk proteins and turn milk into yogurt.




The researchers compared yogurts made with live, frozen, and dehydrated ants. Only live ants seeded the right microbial community, meaning they are best suited for yogurt making. However, the team found that caution was necessary to make sure the ant products were safe to consume: live ants can harbor parasites, and freezing or dehydrating ants can sometimes allow harmful bacteria to flourish.

To test out the contemporary culinary possibilities of ant yogurt, the team then partnered with chefs at Alchemist, a two-star Michelin restaurant in Copenhagen, Denmark, who gave the traditional yogurt a modern twist. They served guests several concoctions including yogurt ice-cream sandwiches shaped like an ant, mascarpone-like cheeses with a pungent tang, and cocktails clarified with a milk wash -- all inspired by ant yogurt and using the insect as a key ingredient.

"Giving scientific evidence that these traditions have a deep meaning and purpose, even though they might seem strange or more like a myth, I think that's really beautiful," says Jahn.

"I hope people recognize the importance of community and maybe listen a little closer when their grandmother shares a recipe or memory that seems unusual," says Sinotte. "Learning from these practices and creating space for biocultural heritage in our foodways is important."
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Nearly half of drivers killed in crashes had THC in their blood | ScienceDaily
    	In a review of 246 deceased drivers, 41.9% tested positive for active THC in their blood, with an average level of 30.7 ng/mL -- far exceeding most state impairment limits.
    	The high rate of THC positivity remained consistent over six years and was unaffected by the state's legalization of recreational cannabis during the study period.
    	Messaging around the dangers of smoking cannabis and driving needs to be stronger, authors argue.

New study findings show that over 40% of drivers who died in motor vehicle collisions tested positive for active delta-9-tetrahydrocannabinol (THC) in their system, with average blood levels far exceeding those considered to cause impairment. The research highlights a significant and persistent public health risk that is unchanged by the legalization of recreational cannabis, the authors said.

The research will be presented at the American College of Surgeons (ACS) Clinical Congress 2025 in Chicago, October 4-7.

Researchers analyzed coroner records from Montgomery County in Ohio from January 2019 to September 2024, focusing on 246 deceased drivers who were tested for THC following a fatal crash. When autopsies are performed, drug screening is typically part of the process. The study period included the state's legalization of recreational cannabis in 2023.

"I was surprised to see that level," said lead author Akpofure P. Ekeh, MBBS, FACS, a professor of surgery at Wright State University in Dayton, Ohio. "An average level of 30.7 ng/mL generally means those people must have consumed marijuana at some time close to driving. This isn't about residual use; it's about recent consumption."

Key Study Findings
    	High Prevalence: 103 drivers (41.9%) overall tested positive for THC, with yearly rates ranging from 25.7% to 48.9%.
    	No Effect from Legalization: The rate of drivers who tested positive for THC did not change significantly before or after legalization (42.1% vs. 45.2%), indicating that legal status did not influence the behavior of those who chose to drive after use.
    	Consistent Over Time: The high rate of THC positivity showed no significant change over the six-year study period.

The study notes that blood THC levels are typically drawn by the coroner within hours of death, providing an accurate snapshot of a driver's state at the time of the crash. Most states that have set legal limits for driving range from 2 to 5 nanograms per milliliter (ng/mL) -- a threshold the average level in this study (30.7 ng/mL) far exceeded.




"The messaging over the last few years has been just the push towards recreational legalization," Dr. Ekeh noted. "The problem is that from a public health standpoint, there has not been enough emphasis on some of the downsides and the dangers that can occur. People should treat smoking marijuana just like they treat alcohol: don't smoke and drive."

Co-authors are Lois Nguapa, BS; Clara Mussin Phillips, BS; and Ann Cardosi, BS, MPH.

Citation: Ekeh A, et al. Cannabis Prevalence in Drivers Involved in Motor Vehicle Crash Fatalities over a 6-Year Period, Scientific Forum, American College of Surgeons (ACS) Clinical Congress 2025.

Note: This research was presented as an abstract at the ACS Clinical Congress Scientific Forum. Research abstracts presented at the ACS Clinical Congress Scientific Forum are reviewed and selected by a program committee but are not yet peer reviewed.
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Brain cancer that eats the skull stuns scientists | ScienceDaily
Scientists at Montefiore Einstein Comprehensive Cancer Center (MECCC) and Albert Einstein College of Medicine have shown for the first time that glioblastoma -- the deadliest form of brain cancer -- affects not just the brain but also erodes the skull, alters the makeup of skull marrow, and interferes with the body's immune response. Drugs intended to inhibit skull-bone loss made the cancer more aggressive, according to results published on October 3 in Nature Neuroscience.


						
"Our discovery that this notoriously hard-to-treat brain cancer interacts with the body's immune system may help explain why current therapies -- all of them dealing with glioblastoma as a local disease -- have failed, and it will hopefully lead to better treatment strategies," said the paper's corresponding author Jinan Behnan, Ph.D., assistant professor in the Leo M. Davidoff Department of Neurological Surgery and in the department of microbiology & immunology at Einstein, and a member of the National Cancer Institute (NCI)-designated MECCC.

According to the NCI, approximately 15,000 people are diagnosed with glioblastoma each year. The median survival of those who receive standard treatment of surgery, chemotherapy, and radiation is approximately 15 months.

A Matter of Marrow

As is true for many other bones, the skull contains marrow in which immune cells and other blood cells form. Dr. Behnan's research on glioblastoma and the skull was prompted by recent studies revealing extremely thin channels that connect the skull with its underlying brain, allowing molecules and cells to travel between the skull's marrow and the brain.

Dr. Behnan and colleagues used advanced imaging techniques on mice that developed two different types of glioblastomas. They found that the tumors caused skull bones to erode, especially along the sutures where skull bones fuse. Such erosions seem to be unique to glioblastoma and other malignant intracranial tumors, since they don't occur with strokes, other types of brain damage, or even other systemic cancers. Computerized-tomography (CT) images of patients with glioblastoma revealed that decreases in skull thickness were present in the same anatomic areas as in mice.

The skull erosions in the mice were found to have increased the number and diameter of the skull-to-bone channels. The researchers hypothesized that these channels might allow the glioblastoma to transmit signals to the skull marrow that could profoundly change its immune landscape.




A Tilt Towards Inflammation

Using single-cell RNA sequencing, the researchers found that glioblastoma had dramatically shifted the skull marrow's immune-cell balance in favor of pro-inflammatory myeloid cells -- nearly doubling the levels of inflammatory neutrophils, while nearly eliminating several types of antibody-producing B cells as well as other B cells.

"The skull-to-brain channels allow an influx of these numerous pro-inflammatory cells from the skull marrow to the tumor, rendering the glioblastoma increasingly aggressive and, all too often, untreatable," said study co-author E. Richard Stanley, Ph.D., professor of developmental and molecular biology at Einstein. "This indicates the need for treatments that restore the normal balance of immune cells in the skull marrow of people with glioblastoma. One strategy would be suppressing the production of pro-inflammatory neutrophils and monocytes while at the same time restoring the production of T and B cells."

Interestingly, and adding to evidence that glioblastoma is a systemic rather than local disease, the marrows of the skull and femur reacted differently to the cancer. Glioblastoma activated several genes in the skull marrow that boosted production of inflammatory immune cells; but in femur marrow, the cancer suppressed genes needed to produce several types of immune cells.

The researchers wondered if administering anti-osteoporosis drugs that prevent bone loss would affect skull-bone erosion, glioblastoma, or both. To find out, they gave mice with glioblastoma tumors two different drugs approved by the U.S. Food and Drug Administration for treating osteoporosis. Both drugs (zoledronic acid and denosumab) halted skull erosion -- but one of them (zoledronic acid) also fueled tumor progression in one type of glioblastoma. Both drugs also blocked the beneficial effects of anti-PD-L1, an immunotherapy drug that boosts levels of tumor-fighting T cells.

The Nature Neuroscience paper is titled "Brain Tumors Induce Widespread disruption of Calvarial Bone and Alteration of Skull Marrow Immune Landscape." Additional MECCC and Einstein authors include Abhishek Dubey, Biljana Stangeland, Imane Abbas, David Fooksman, Ph.D., Wade R. Koba, B.S., Jinghang Zhang, M.D., Benjamin T. Himes, Ph.D., Derek Huffman, Ph.D., Zhiping Wu, Rachel Welch, David Reynolds, B.S., Kostantin Dobrenis, Ph.D., Qinge Ye, Kevin Fisher, and Emad Eskandar, M.D. Other authors include Erika Yamashita, Yutaka Uchida and Masaru Ishii, at Osaka University, Osaka, Japan, Robert A. Harris at Karolinska Hospital Solna, Stockholm, Sweden, Gregory M Palmer at Duke University Medical Center, Durham, North Carolina, Olivia R. Lu and Winson S. Ho at University of California, San Francisco, CA, and Alexander F. Fiedler at German Rheumatism Research Center (DRFZ) and Freie Universitat Berlin, Berlin, Germany.
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Why the brain's GPS fails with age, and how some minds defy it | ScienceDaily
In the realm of memories, "where" holds special importance. Where did I leave my keys? Where did I eat dinner last night? Where did I first meet that friend? Recalling locations is necessary for daily life, yet spatial memory -- which keeps track of "where" -- is one of the first cognitive abilities to fade in old age. And deficits earlier in life can be a telltale sign of dementia.


						
Now, researchers at Stanford Medicine and their colleagues are uncovering what goes awry in older brains when spatial memory falters and whether these changes can be prevented.

In a new study comparing young, middle-aged and old mice, the researchers found that activity in the medial entorhinal cortex -- sometimes likened to the Global Positioning System of the brain -- becomes less stable and less attuned to the environment in elderly animals. Those with the most impaired activity in this brain region were the most confused on a spatial memory test.

"You can think of the medial entorhinal cortex as containing all the components you need to build a map of space," said Lisa Giocomo, PhD, professor of neurobiology and senior author of the study to publish Oct. 3 in Nature Communications.

"Before this study, there was extremely limited work on what actually happens to this spatial mapping system during healthy aging."

Although, on average, elderly mice were noticeably worse than their younger counterparts at navigating their environments, there was wide variation among them -- a sign that spatial memory decline may not be an inevitable part of advanced age.

Mental maps

The medial entorhinal cortex is an essential part of the brain's navigation system. It contains a variety of cells that track different information, including the animal's speed and head direction, as well as the dimensions and borders of a space. For the new study, the researchers focused on so-called grid cells, which create a map of the environment, almost like a longitude and latitude system.




They studied mice in three age categories: young mice approximately 3 months old, middle-aged mice approximately 13 months old and old mice approximately 22 months old. These ages roughly correlate to human 20-year-olds, 50-year-olds and 75- to 90-year-olds.

The researchers recorded the brain activity of slightly thirsty mice as they ran virtual reality tracks looking for hidden rewards -- a lick of water. They ran on a stationary ball surrounded by screens that displayed the virtual environment, like a mouse-sized treadmill in a mouse-sized Imax theater.

Each mouse ran the tracks hundreds of times over six days. (Mice are naturally avid runners, the researchers noted.)

With enough repetition, mice in all age groups could learn the location of a hidden reward on a particular track. By day six, they stopped only to lick at the reward locations. Accordingly, the grid cells in their medial entorhinal cortex developed distinct firing patterns for each track, as if building custom mental maps.

Switching tracks

But on a more challenging task in which the mice were randomly alternated between two different tracks they had already learned, each with a different reward location, the elderly mice were stymied -- seemingly unable to determine which track they were on.




"In this case, the task was more similar to remembering where you parked your car in two different parking lots or where your favorite coffeeshop is in two different cities," Giocomo said.

Unsure of where they were, the old mice tended to sprint the rest of the track without bothering to stop and search for rewards. A few took a different tactic and tried licking everywhere.

Their grid cells reflected their confusion. Despite having developed distinct firing patterns for each track, their grid cells fired erratically when the tracks were alternated.

"Their spatial recall and their rapid discrimination of these two environments was really impaired," said Charlotte Herber, PhD, an MD-PhD student and lead author of the study.

The findings seem to align with human behavior. "Older people often can navigate familiar spaces, like their home or the neighborhood they've always lived in, but it's really hard for them to learn to navigate a new place, even with experience," Giocomo said.

In contrast, both young and middle-aged mice understood the assignment by day six, and their grid cell activity swiftly matched whichever track they were on.

"Over days one through six, they have progressively more stable spatial firing patterns that are specific to context A and specific to context B," Herber said. "The aged mice fail to the develop these discrete spatial maps."

The middle-aged mice had somewhat weaker patterns in their brain activity, but they performed very similarly to the young mice. "We think this is a cognitive capacity that at least until about 13 months old in a mouse, or maybe 50 to 60 years old in a human counterpart, is probably intact," Herber said.

Super-ager

Though young and middle-aged mice performed uniformly within their age groups, the oldest set showed more variability in spatial memory.

Male mice generally performed better than female mice, though the researchers do not yet know why.

One elderly male mouse stood out: It aced the test, remembering the hidden reward locations on alternating tracks just as well as, if not better than, the young and middle-aged mice.

"It was the very last mouse I recorded and, honestly, when I was watching it run the experiment, I thought, 'Oh no, this mouse is going to screw up the statistics,'" Herber said.

Instead, the super-ager mouse turned out to confirm the link between grid cell activity and spatial memory. Its grid cells were as unusually sprightly as its behavior, firing clearly and accurately in each environment.

"The variability in the aged group allowed us to establish these correlative relationships between neural function and behavior," Herber said.

The super-ager mouse also encouraged the researchers to look for genetic differences that might underly variability in aging. They sequenced the RNA of young and old mice and found 61 genes that were more expressed in mice with unstable grid cell activity. These genes could be involved in either driving or compensating for spatial memory decline, the researchers said.

The gene Haplin4, for example, contributes to the network of proteins that surround neurons, known as the perineuronal net, which could help shore up grid cell stability and protect spatial memory in aging mice.

"Just like mice, people also exhibit a variable extent of aging," Herber said. "Understanding some of that variability -- why some people are more resilient to aging and others are more vulnerable -- is part of the goal of this work."

Researchers at the University of California, San Francisco, contributed to the study.

The study received funding from the Stanford University Medical Scientist Training Program, the National Institute on Aging, the National Institutes of Health BRAIN Initiative (grant U19NS118284), National Institute of Mental Health (grants MH126904 and MH130452), the National Institute on Drug Abuse (grant DA042012), the Vallee Foundation and the James S. McDonnell Foundation.
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Think light drinking protects your brain? Think again | ScienceDaily
Drinking any amount of alcohol likely increases the risk of dementia, suggests the largest combined observational and genetic study to date, published online in BMJ Evidence Based Medicine.


						
Even light drinking -- generally thought to be protective, based on observational studies -- is unlikely to lower the risk, which rises in tandem with the quantity of alcohol consumed, the research indicates.

Current thinking suggests that there might be an 'optimal dose' of alcohol for brain health, but most of these studies have focused on older people and/or didn't differentiate between former and lifelong non-drinkers, complicating efforts to infer causality, note the researchers.

To try and circumnavigate these issues and strengthen the evidence base, the researchers drew on observational data and genetic methods (Mendelian randomization) from two large biological databanks for the entire 'dose' range of alcohol consumption.

These were the US Million Veteran Program (MVP), which includes people of European, African, and Latin American ancestry, and the UK Biobank (UKB), which includes people of predominantly European ancestry.

Participants who were aged 56-72 at baseline, were monitored from recruitment until their first dementia diagnosis, death, or the date of last follow-up (December 2019 for MVP and January 2022 for UKB), whichever came first. The average monitoring period was 4 years for the US group, and 12 for the UK group.

Alcohol consumption was derived from questionnaire responses -- over 90% of participants said they drank alcohol -- and the Alcohol Use Disorders Identification Test (AUDIT-C) clinical screening tool. This screens for hazardous drinking patterns, including the frequency of binge drinking (6 or more drinks at a time).




In all, 559,559 participants from both groups were included in observational analyses, 14,540 of whom developed dementia of any type during the monitoring period:10,564 in the US group; and 3976 in the UK group. And 48,034 died: 28,738 in the US group and 19,296 in the UK group.

Observational analyses revealed U-shaped associations between alcohol and dementia risk: compared with light drinkers (fewer than 7 drinks a week) a 41% higher risk was observed among non-drinkers and heavy drinkers consuming 40 or more drinks a week, rising to a 51% higher risk among those who were alcohol dependent.

Mendelian randomization genetic analyses drew on key data from multiple large individual genome-wide association studies (GWAS) of dementia, involving a total of 2.4 million participants to ascertain lifetime (rather than current) genetically predicted risks.

Mendelian randomization leverages genetic data, minimizing the impact of other potentially influential factors, to estimate causal effects: genomic risk for a trait (in this case, alcohol consumption) essentially stands in for the trait itself.

Three genetic measures related to alcohol use were used as different exposures, to study the impact on dementia risk of alcohol quantity, as well as problematic and dependent drinking.

These exposures were: self-reported weekly drinks (641 independent genetic variants); problematic 'risky' drinking (80 genetic variants); and alcohol dependency (66 genetic variants).




Higher genetic risk for all 3 exposure levels was associated with an increased risk of dementia, with a linear increase in dementia risk the higher the alcohol consumption.

For example, an extra 1-3 drinks a week was associated with a 15% higher risk. And a doubling in the genetic risk of alcohol dependency was associated with a 16% increase in dementia risk.

But no U-shaped association was found between alcohol intake and dementia, and no protective effects of low levels of alcohol intake were observed. Instead, dementia risk steadily increased with more genetically predicted drinking.

What's more, those who went on to develop dementia typically drank less over time in the years preceding their diagnosis, suggesting that reverse causation -- whereby early cognitive decline leads to reduced alcohol consumption -- underlies the supposed protective effects of alcohol found in previous observational studies, say the researchers.

They acknowledge that a principal limitation of their findings is that the strongest statistical associations were found in people of European ancestry, because of the numbers of participants of this ethnic heritage studied. Mendelian randomisation also relies on assumptions that can't be verified, they add.

Nevertheless, they suggest that their findings "challenge the notion that low levels of alcohol are neuroprotective."

And they conclude: "Our study findings support a detrimental effect of all types of alcohol consumption on dementia risk, with no evidence supporting the previously suggested protective effect of moderate drinking.

"The pattern of reduced alcohol use before dementia diagnosis observed in our study underscores the complexity of inferring causality from observational data, especially in aging populations.

"Our findings highlight the importance of considering reverse causation and residual confounding in studies of alcohol and dementia, and they suggest that reducing alcohol consumption may be an important strategy for dementia prevention."
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Strong friendships may literally slow aging at the cellular level | ScienceDaily
The cumulative effect of social advantages across a lifetime - from parental warmth in childhood to friendship, community engagement and religious support in adulthood - may slow the biological processes of aging. These social advantages appear to set back "epigenetic clocks" such that a person's biological age, as measured by analyzing DNA methylation patterns, is younger than their chronological age.


						
The research, which appeared in the October issue of the journal Brain, Behavior and Immunity -- Health, drew on data from more than 2,100 adults in the long-running Midlife in the United States, or MIDUS, study.

Anthony Ong, psychology professor at Cornell University, and fellow researchers found that people with higher levels of what they called "cumulative social advantage" showed slower epigenetic aging and lower levels of chronic inflammation.

The study focused on so-called epigenetic clocks, molecular signatures that estimate the pace of biological aging. Two in particular - GrimAge and DunedinPACE - are considered especially predictive of morbidity and mortality. Adults with stronger, more sustained social networks showed significantly younger profiles on both clocks.

"Cumulative social advantage is really about the depth and breadth of your social connections over a lifetime," Ong said. "We looked at four key areas: the warmth and support you received from your parents growing up, how connected you feel to your community and neighborhood, your involvement in religious or faith-based communities, and the ongoing emotional support from friends and family."

The researchers hypothesized that sustained social advantage becomes reflected in core regulatory systems linked to aging, including epigenetic, inflammatory and neuroendocrine pathways. Remarkably, they found that higher social advantage was linked to lower levels of interleukin-6, a pro-inflammatory molecule implicated in heart disease, diabetes and neurodegeneration. Interestingly, however, there were no significant associations with short-term stress markers like cortisol or catecholamines.

Unlike many earlier studies that looked at social factors in isolation - whether a person is married, for example, or how many friends they have - this work conceptualized "cumulative social advantage" as a multidimensional construct. And by combining both early and later-life relational resources, the measure reflects the ways advantage clusters and compounds.

"What's striking is the cumulative effect -- these social resources build on each other over time," Ong said. "It's not just about having friends today; it's about how your social connections have grown and deepened throughout your life. That accumulation shapes your health trajectory in measurable ways."

This doesn't mean a single friendship or volunteer stint can turn back the biological clock. The authors suggest that the depth and consistency of social connection, built across decades and different spheres of life, matters profoundly. The study adds weight to the growing view that social life is not just a matter of happiness or stress relief but a core determinant of physiological health.

"Think of social connections like a retirement account," Ong said. "The earlier you start investing and the more consistently you contribute, the greater your returns. Our study shows those returns aren't just emotional; they're biological. People with richer, more sustained social connections literally age more slowly at the cellular level. Aging well means both staying healthy and staying connected -- they're inseparable."
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Scientists just found cancer cells' hidden power source | ScienceDaily
Cancer cells mount an instant, energy-rich response to being physically squeezed, according to a study published in the journal Nature Communications. The surge of energy is the first reported instance of a defensive mechanism which helps the cells repair DNA damage and survive the crowded environments of the human body.


						
The findings help explain how cancer cells survive complex mechanical gauntlets like crawling through a tumor microenvironment, sliding into porous blood vessels or enduring the battering of the bloodstream. The discovery of the mechanism can lead to new strategies which pin cancer cells down before they spread.

Researchers at the Centre for Genomic Regulation (CRG) in Barcelona made the discovery using a specialized microscope that can compress living cells to just three microns wide, about one-thirtieth the diameter of a human hair. They observed that, that, within seconds of being squeezed, mitochondria in HeLA cells race to the surface of the nucleus and pump in extra ATP, the molecular energy source of cells.

"It forces us to rethink the role of mitochondria in the human body. They aren't these static batteries powering our cells, but more like agile first responders that can be summoned in emergency situations when cells are literally pressed to the limit," says Dr. Sara Sdelci, co-corresponding author of the study.

The mitochondria formed a halo so tight that the nucleus dimpled inward. The phenomenon was observed in 84 percent of confined HeLa cancer cells, compared with virtually none in floating, uncompressed cells. The researchers refer to the structures "NAMs," for nucleus-associated mitochondria.

To find out what NAMs did, the researchers deployed a fluorescent sensor that lights up when ATP enters the nucleus. The signal soared by around 60 percent within three seconds of the cells being squeezed. "It's a clear sign the cells are adapting to the strain and rewiring their metabolism," says Dr. Fabio Pezzano, co-first author of the study.

Subsequent experiments revealed why the power surge matters. Mechanical squeezing puts DNA under stress, snapping strands and tangling the human genome. Cells rely on ATP-hungry repair crews to loosen DNA and reach broken sites to mend the damage. Squeezed cells that received the extra boost of ATP repaired DNA within hours, while those without stopped dividing properly.




To confirm relevance for disease, the researchers also examined breast-tumor biopsies from 17 patients. The NAM halos appeared in 5.4 percent of nuclei at invasive tumor fronts versus 1.8 percent in the dense tumor core, a three-fold difference. "Seeing this signature in patient biopsies convinced us of the relevance beyond the lab bench," explains Dr. Ritobrata (Rito) Ghose, co-first author of the study.

The researchers were also able to study the cellular engineering which makes the mitochondrial rush possible. Actin filaments, the same protein cables that let muscles flex, compound around the nucleus, while the endoplasmic reticulum throws a mesh-like net. The combined scaffold, the study shows, physically traps the NAMs in place, forming the halo-like structure. When the researchers treated cells with latrunculin A, a drug that dismantles actin, NAM formation collapsed and the ATP tide receded.

If metastatic cells depend on NAM-driven ATP surges, drugs that block the scaffold could make tumors less invasive without broadly poisoning mitochondria and sparing healthy tissues. "Mechanical stress responses are an underexplored vulnerability of cancer cells that can open new therapeutic avenues," says Dr. Verena Ruprecht, co-corresponding author of the study.

While the study looked at cancer cells, the authors of the study stress the phenomenon is likely a universal phenomenon in biology. Immune cells squeezing through lymph nodes, neurons extending branches, and embryonic cells during morphogenesis all experience similar physical forces.

"Wherever cells are under pressure, a nuclear energy boost is likely safeguarding the integrity of the genome," concludes Dr. Sdelci. "It's a completely new layer of regulation in cell biology, marking a fundamental shift in our understanding of how cells survive intense periods of physical stress."
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This new semaglutide dose helped nearly half of patients lose 20% body weight | ScienceDaily
A higher weekly dose of semaglutide (7.2 mg) can significantly improve weight loss and related health outcomes in adults living with obesity, including those with type 2 diabetes (T2D), according to the results of two large-scale, international phase 3 clinical trials. The findings, published in The Lancet Diabetes & Endocrinology journal, suggest that a higher dose of semaglutide offers a promising new option for people with obesity, including those with T2D, who have not achieved sufficient weight loss with existing treatments.


						
The STEP UP and STEP UP T2D clinical trials are the first to investigate whether increasing the dose of semaglutide from the currently approved dose of 2*4 mg to 7*2 mg is safe and leads to additional weight reduction. Trial participants were randomized to receive either the higher 7*2 mg dose of semaglutide, the currently approved 2.4 mg dose, or placebo over 72 weeks. All participants -- regardless of treatment group -- received lifestyle interventions such as dietary counseling and increased physical activity recommendations.

In adults without diabetes, a 7*2 mg dose of semaglutide led to an average weight loss of nearly 19%, surpassing the 16% loss seen with 2*4 mg and 4% with placebo. Nearly half of the participants on the higher dose lost 20% or more of their body weight, with about one-third losing at least 25%. Participants also experienced improvements in waist circumference, blood pressure, blood sugar, and cholesterol levels, all key factors in reducing obesity-related health risks. Similarly, in adults with obesity and T2D, the 7*2 mg dose resulted in an average 13% weight loss compared to 10% with 2.4 mg and 3.9% with placebo, along with significant reductions in blood sugar levels and waist size.

Both trials reported that the higher dose of semaglutide was safe and generally well tolerated. Gastrointestinal side effects like nausea and diarrhea, and some sensory symptoms like tingling, were the most common. However, most side effects were manageable, resolved over time, and did not lead to participants dropping out of the trial. No increase in serious adverse events or severe hypoglycemia was observed with the higher dose.

By delivering greater weight reduction and metabolic benefits while maintaining a favorable safety profile, the authors say this higher dose could help more people reach their health goals and reduce the burden of obesity-related complications worldwide. However, they highlight that further research is needed to fully understand the long-term benefits and risks.
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The vitamin D mistake weakening your immunity | ScienceDaily
Taking vitamin D2 might lower the body's levels of the more efficient form of vitamin D, vitamin D3, according to new research from the University of Surrey, John Innes Centre and Quadram Institute Bioscience. Many people take vitamin D supplements to support their bone and immune health and meet the UK government recommendation of 10 micrograms (mg) each day, especially during the winter months.


						
There are two forms of vitamin D supplements available: vitamin D2 and vitamin D3. Researchers have found that taking vitamin D2 supplements can lead to a drop in the body's concentration of vitamin D3, which is the form our bodies naturally produce from sunlight and use most effectively to raise overall vitamin D levels.

The study, published in Nutrition Reviews, analysed data from randomised controlled trials and found that vitamin D2 supplementation resulted in a reduction in vitamin D3 levels compared to those not taking a vitamin D2 supplement. In many of the studies, the vitamin D3 levels went lower than in the control group.

Emily Brown, PhD Research Fellow and Lead Researcher of the study from the University of Surrey's Nutrition, Exercise, Chronobiology & Sleep Discipline, said:

"Vitamin D supplements are important, especially between October and March, when our bodies cannot make vitamin D from sunlight in the UK. However, we discovered that vitamin D2 supplements can actually decrease levels of vitamin D3 in the body, which is a previously unknown effect of taking these supplements. This study suggests that subject to personal considerations, vitamin D3 supplements may be more beneficial for most individuals over vitamin D2."

Professor Cathie Martin, Group Leader at the John Innes Centre, said:

"This meta-analysis highlights the importance of ensuring plant-based vitamin D3 is accessible in the UK."

This research supports a previous study published in Frontiers in Immunology, led by Professor Colin Smith from the University of Surrey, which suggests that vitamin D2 and D3 do not have identical roles in supporting immune function. Vitamin D3 has a modifying effect on the immune system that could fortify the body against viral and bacterial diseases.




Professor Colin Smith said:

"We have shown that vitamin D3, but not vitamin D2, appears to stimulate the type I interferon signalling system in the body -- a key part of the immune system that provides a first line of defence against bacteria and viruses. Thus, a healthy vitamin D3 status may help prevent viruses and bacteria from gaining a foothold in the body."

Further research into the different functionalities of vitamin D2 and D3 should be a priority in deciding whether vitamin D3 should be the first-line choice of vitamin D supplement, subject to individual requirements.

Professor Martin Warren, Chief Scientific Officer at the Quadram Institute, said:

"Vitamin D deficiency represents a significant public health concern, especially during the winter months with significant deficiency across the UK population. This collaborative research effort aligns well with the Quadram Institute's mission to deliver healthier lives through food innovation to enhance the nutrient density of the food we eat. Tackling this with the most effective form of vitamin D supplementation or fortification is of the utmost importance to the health of the nation."
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Scientists discover hidden protein that switches off hunger | ScienceDaily
Researchers at Leipzig University and Charite - Universitatsmedizin Berlin have discovered a key mechanism for appetite and weight control. It helps the brain to regulate feelings of hunger. In a study, scientists from Collaborative Research Centre (CRC) 1423 - Structural Dynamics of GPCR Activation and Signaling - found how a protein called MRAP2 (melanocortin 2 receptor accessory protein 2) influences the function of the brain receptor MC4R (melanocortin-4 receptor), which plays a central role in appetite control and energy balance. Their findings have just been published in the journal Nature Communications.


						
MC4R is an important receptor activated by the peptide hormone MSH. It plays a major role in Collaborative Research Centre 1423, where it is being characterised both structurally and functionally. Mutations in MC4R are among the most common genetic causes of severe obesity. "The knowledge of the 3D structures of the active receptor in interaction with ligands and drugs such as setmelanotide, which we were able to decipher in an earlier study, has enabled us to better understand the new functional data," says Dr Patrick Scheerer, project leader at CRC 1423 and co-author of the study, from the Institute of Medical Physics and Biophysics at Charite. Setmelanotide, an approved drug, activates this receptor and specifically reduces feelings of hunger. "We are proud that CRC 1423 has now also contributed to understanding receptor transport and availability," says Professor Annette Beck-Sickinger, spokesperson for CRC 1423 and co-author of the study. A total of five projects within the Collaborative Research Centre were involved in this interdisciplinary research.

Using modern fluorescence microscopy and single-cell imaging, the team demonstrated that the protein MRAP2 fundamentally alters the localisation and behaviour of the brain receptor MC4R within cells. Fluorescent biosensors and confocal imaging showed that MRAP2 is essential for transporting MC4R to the cell surface, where it can transmit appetite-suppressing signals more effectively.

By uncovering this new level of regulation, the study points to therapeutic strategies that mimic or modulate MRAP2 and hold the potential to combat obesity and related metabolic disorders. Professor Heike Biebermann, project leader at CRC 1423 and co-lead author of the study from the Institute of Experimental Pediatric Endocrinology at Charite, emphasises that this interdisciplinary and international collaboration enabled researchers, using different approaches and diverse experimental methods, to uncover important new physiological and pathophysiological aspects of appetite regulation with therapeutic relevance.

The study's second co-lead author, Dr Paolo Annibale, a lecturer in the School of Physics and Astronomy at the University of St Andrews in the UK, says: "This work was an exciting opportunity to apply several microscopy and bioimaging approaches in a physiologically relevant context. In recent years we have refined this approach to meet the requirements of studying molecular processes in cells."

This research brought together expertise in live-cell fluorescence microscopy, molecular pharmacology and structural biology from institutions in Germany, Canada and the UK, demonstrating the power of interdisciplinary science to uncover new principles of receptor regulation.

About CRC 1423

CRC 1423 is a four-year research centre funded by the German Research Foundation (DFG), with five participating institutions: Leipzig University, Martin Luther University Halle-Wittenberg, Charite - Universitatsmedizin Berlin, Heinrich Heine University Dusseldorf, and the University Medical Center Mainz. Researchers from these institutions with backgrounds in biochemistry, biomedicine and computational science are collaborating on an interdisciplinary basis to gain a comprehensive understanding of how structural dynamics affect GPCR function. The Collaborative Research Centre comprises a total of 19 sub-projects.
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Hidden cellular "power switch" could transform Parkinson's treatment | ScienceDaily
A key switch for cellular energy balance has been discovered in cells: it could potentially become the target of new therapies for diseases ranging from Parkinson's to rare disorders caused by defects in the cell's powerhouses, the mitochondria. The switch is called phosphatase B55 (PP2A-B55alpha) and regulates the balance of mitochondria. Experts from Universita Cattolica, Rome campus, and Roma Tre Universty have observed that, by reducing its activity, it's possible to attenuate the motor symptoms of Parkinson's in a preclinical model of the disease.


						
This is the result of a study published in Science Advances, led by Francesco Cecconi, Full Professor of Biochemistry at the Department of Basic Biotechnological Sciences, Intensive Care and Perioperative Medicine at the Universita Cattolica, and conducted by Valentina Cianfanelli, Associate Professor at the Department of Science at Roma Tre University and Principal Investigator of the Young Researchers Project at the Gynecological Oncology Unit of Fondazione Policlinico Universitario Agostino Gemelli IRCCS.

Background

Mitochondria are highly complex cellular organelles, vital for cell survival. They are responsible for producing the energy cells need to survive. Their integrity is associated with several diseases, both widespread, such as Parkinson's, and rare, so-called mitochondrial diseases, which can affect various parts of the body, from muscles to eyes to the brain. Inside cells, there is a delicate balance between old or damaged mitochondria that must be eliminated and new ones that must replace them. In some diseases, however, this balance is disrupted, and if mitochondria are lost in excess, or if damaged organelles accumulate in the cell and are regularly not eliminated, the very survival of the cell is endangered.

In the case of Parkinson's disease, for example, the loss of mitochondria also plays a role in the death of dopaminergic neurons that underlies the disease.

The Study

Experts have discovered that B55 plays a key role in regulating mitochondrial homeostasis.




"On the one hand," Professor Cecconi explains, "it promotes the removal of damaged mitochondria by stimulating mitophagy, a selective process for removing inefficient and potentially dangerous organelles. On the other, B55 acts as a controller of mitochondrial biogenesis, stabilizing the main promoter of new mitochondrial formation.

In this way, B55 not only promotes the degradation of damaged mitochondria, but also prevents excessive production of new organelles, thus maintaining a dynamic balance between mitochondrial elimination and synthesis. It is of great interest," the expert emphasizes, "that both these effects depend on the functional interaction between B55 and Parkin, a central protein in mitophagy mechanisms, implicated in Parkinson's disease.

Professor Cecconi and Cianfanelli explain: it is no coincidence that in our research, using animal models of Parkinson's disease (Drosophila, the fruit flies), "we observed that by reducing B55 levels we can improve both the motor defects and the mitochondrial alterations typical of the disease." This effect requires the presence of the Parkin factor and acts primarily on mitochondrial biogenesis.

The idea could be to develop small molecules capable of penetrating the brain and selectively acting on dopaminergic neurons, counteracting their death.

More generally, a 'universal' drug that regulates the action of B55 could be developed for various mitochondrial diseases characterized by mitochondrial loss, including some mitochondrial myopathies and neurodegenerative diseases, Professor Cecconi explains. Furthermore, the deregulation of mitochondrial quality and number also underlies the plasticity of tumor cells and their ability to resist therapies, so controlling B55 could become a promising approach in oncology.

This is why "our future studies will aim to identify safe molecules and therapeutic strategies to modulate B55 in preclinical and human cellular models, especially in order to analyze the effect of its regulation on other neurodegenerative and mitochondrial diseases," they conclude.
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This "chaos enzyme" may hold the key to stopping cancer spread | ScienceDaily
Triple negative breast cancer (TNBC) is one of the most aggressive and hardest forms of breast cancer to treat, but a new study led by Weill Cornell Medicine suggests a surprising way to stop it from spreading. Researchers have discovered that an enzyme called EZH2 drives TNBC cells to divide abnormally, which enables them to relocate to distant organs. The preclinical study also found drugs that block EZH2 could restore order to dividing cells and thwart the spread of TNBC cells.


						
"Metastasis is the main reason patients with triple negative breast cancer face poor survival odds," said senior author Dr. Vivek Mittal, Ford-Isom Research Professor of Cardiothoracic Surgery and member of the Sandra and Edward Meyer Cancer Center at Weill Cornell Medicine. "Our study suggests a new therapeutic approach to block metastasis before it starts and help patients overcome this deadly cancer."

The findings, published Oct. 2 in Cancer Discovery, challenge the popular notion that cancer treatments should boost cell division errors already occurring in tumor cells beyond the breaking point to induce cell death. When normal cells divide, the chromosomes -- DNA "packages" carrying genes -- are duplicated and split evenly into two daughter cells. This process goes haywire in many cancer cells, leading to chromosomal instability: too many, too few, or jumbled chromosomes in multiple daughter cells.

"I find the attempt to drive cancer cells over the edge with more chromosomal instability a little concerning because if you don't reach the right level, it may paradoxically lead to aggressive disease," Dr. Mittal said. "Instead, our findings suggest that restoring order to cell division by targeting EZH2 can stop them from spreading."

First author Dr. Shelley Yang Bai began this work as a graduate student and is now a postdoctoral associate with Dr. Mittal in cardiothoracic surgery at Weill Cornell Medicine. Dr. Samuel Bakhoum, who was at Memorial Sloan Kettering Cancer Center at the time, co-led this study.

Linking Epigenetics and Metastasis

About 5% of cells in a TNBC primary tumor are highly likely to metastasize, and these cells have unique features such as different metabolism, increased chromosomal instability and altered epigenetics -- modifications to DNA or its associated proteins that do not directly change the genetic code.




Dr. Mittal's team found a suspicious culprit that could be triggering metastasis in these particular cancer cells: EZH2. This protein normally modifies how DNA is packaged in cells. But cancers often hijack EZH2 by increasing its production. In TNBC, this overproduction leads to the silencing of key genes needed for chromosomes to segregate properly during cell division and to rampant errors.

When analyzing data from breast cancer patients, Dr. Bai found that patients with higher levels of EZH2 also had tumor cells with more chromosomal alterations. This provided clues for further lab experiments. While inhibiting EZH2 with tazemetostat, an FDA-approved drug to treat certain cancers, reduced chromosomal instability in cell lines, boosting EZH2 levels genetically increased errors in cell division.

Furthermore, mouse models with elevated EZH2 and chromosomal instability in primary tumors showed increased lung metastases compared to tumors lacking EZH2, confirming a direct link between EZH2 levels, chromosomal instability and metastasis. But how was EZH2 driving instability?

Chromosomal Chaos

The team discovered that EZH2 silences the tankyrase 1 gene, which normally ensures the chromosome-separating machinery works properly during cell division. This triggers a chain reaction -- the decrease in tankyrase 1 causes another protein called CPAP to build up excessively. This prompts the cell's centrosomes -- structures that pull chromosomes apart -- to multiply uncontrollably, leading to faulty divisions into three or more daughter cells.

The team showed that inhibiting EZH2 restored balance, significantly reducing metastasis in preclinical models. "For the first time, we have linked EZH2, which is an epigenetic regulator, with chromosomal instability in a mechanistic fashion," Dr. Bai said.

EZH2 inhibitors may be the first drugs that can suppress chromosomal instability directly. "This study provides a promising new approach to treating triple-negative breast cancer by targeting the root cause of metastases," said Dr. Magdalena Plasilova, associate professor of clinical surgery (pending appointment at rank), a surgical oncologist at NewYork-Presbyterian/Weill Cornell Medical Center and an author on the study. "I see firsthand the devastating impact of metastases on patients, and this offers hope for improved outcomes and survival rates."

While Tazemetostat could be repurposed as a treatment for TNBC, other drugs might have similar or better effects. "Our discovery opens the door for clinical trials to test EZH2 inhibitors in high-risk breast cancer and potentially other cancers that are also marked by chromosomal instability, such as lung adenocarcinoma," said Dr. Mittal, who is also a member of the Englander Institute of Precision Medicine at Weill Cornell. Currently, he is planning collaborations to conduct safety tests in a clinical trial.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/10/251004092858.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Surprising study reveals what really kills fatty liver disease patients | ScienceDaily
More than a third of the world's population is affected by metabolic dysfunction-associated steatotic liver disease, or MASLD, the most common chronic liver disease in the world.


						
MASLD occurs when fat builds up in the liver and is associated with one or more of five conditions: obesity, Type 2 diabetes, high blood pressure, high blood sugar and low HDL cholesterol, known as "good" cholesterol. These conditions are characterized as cardiometabolic risk factors because they affect the heart or metabolism.

MASLD can lead to serious illness, such as advanced liver, heart and kidney disease, but little research has been done to examine if certain cardiometabolic risk factors for those with MASLD are more associated with death than others.

The deadliest cardiometabolic risk factors 

Now, a new study from Keck Medicine of USC published in Clinical Gastroenterology and Hepatology reveals that three of the cardiometabolic risk factors carry the greatest risk of death for those with MASLD: high blood pressure, pre-diabetes or Type 2 diabetes, and low HDL, which raise the risk of death by 40%, 25% and 15%, respectively.

These results were independent of how many or which combination of cardiometabolic risk factors patients had, and held steady despite individuals' gender, sex, race or ethnicity.

"MASLD is a complicated disease, and this study sheds new light on where doctors may want to focus their efforts when treating patients," said Norah A. Terrault, MD, a hepatologist with Keck Medicine and a senior author of the study. "Knowing which aspects of MASLD might lead to poorer outcomes can help us offer patients the best possible care."

Researchers were especially surprised to discover that high blood pressure was associated with a higher chance of death than diabetes, said Matthew Dukewich, MD, PharmD, MS, a USC transplant hepatology fellow and lead author of the study. "Until now, it was commonly thought that diabetes was the most pressing health problem for MASLD patients, which is a key insight."




The study also found that obesity, the most common cardiometabolic risk factor of MASLD, can substantially raise the risk of mortality depending on a patient's body mass index (BMI), which is a formula used to estimate body fat percentage based on an individual's height and weight. The higher a patient's BMI, the higher the association with death.

Additionally, the research adds to the growing body of research that patients with more cardiometabolic risk factors have poorer outcomes. The study found that the risk of death in MASLD patients increased by 15% for each additional cardiometabolic risk factor present.

How the study was conducted 

Researchers used data from the National Health and Nutrition Examination Survey (NHANES), which collected health information about children and adults in the United States from 1988-2018, the most current year for which data was available for their study. Out of 134,515 participants 20 years or older, some 21,000 patients qualified as having MASLD.

The study authors tracked all-cause mortality rates by individual cardiometabolic risk factors to reach their conclusions.

Looking ahead, the study authors hope to conduct further studies examining patients' genetic background, dietary habits and alcohol use in relation to MASLD outcomes to provide more comprehensive risk profiles. "The more we can understand about the drivers of the disease, the more we can identify those most in need of interventions and prioritize our resources for enhanced outcomes," said Terrault.

Liyun Yuan, MD, a transplant hepatologist with Keck Medicine, is also a study author.
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Doctors stunned by a cheap drug's power against colon cancer | ScienceDaily
A Swedish-led research team at Karolinska Institutet and Karolinska University Hospital has shown in a new randomized clinical trial that a low dose of the well-known medicine aspirin halves the risk of recurrence after surgery in patients with colon and rectal cancer with a certain type of genetic alteration in the tumor.


						
Every year, nearly two million people worldwide are diagnosed with colorectal cancer. Between 20 and 40 percent develop metastases, which makes the disease both more difficult to treat and more deadly.

Previous observational studies have suggested that aspirin may reduce the risk of certain cancers and possibly also the risk of recurrence after surgery in patients with colorectal cancer harboring mutations in genes within the PIK3 signaling pathway.

These genes regulate key cellular processes such as growth and division. When mutated, these processes can become dysregulated, leading to uncontrolled cell proliferation and cancer development. However, prior findings have been inconsistent and no randomized clinical trials had previously confirmed the association. To address this gap, the ALASCCA trial was initiated and has now been published in The New England Journal of Medicine.

The current study included more than 3,500 patients with colon and rectal cancer from 33 hospitals in Sweden, Norway, Denmark, and Finland. Patients whose tumors showed a specific genetic mutation in the PIK3 signaling pathway -- a mutation found in approximately 40 percent of patients -- were randomized to receive either 160 mg of aspirin daily or a placebo for three years after surgery.

For patients with the genetic mutation in PIK3, the risk of recurrence was reduced by 55 percent in those who received aspirin compared with the placebo group.

"Aspirin is being tested here in a completely new context as a precision medicine treatment. This is a clear example of how we can use genetic information to personalize treatment and at the same time save both resources and suffering," says first author Anna Martling, professor at the Department of Molecular Medicine and Surgery, Karolinska Institutet, and senior consultant surgeon at Karolinska University Hospital.




So how does aspirin reduce the risk of recurrence of colon and rectal cancer? The researchers believe that the effect is likely due to aspirin acting through several parallel mechanisms - it reduces inflammation, inhibits platelet function and tumor growth. This combination makes the environment less favorable for cancer.

"Although we do not yet fully understand all the molecular links, the findings strongly support the biological rationale and suggest that the treatment may be particularly effective in genetically defined subgroups of patients," says Anna Martling.

The researchers believe that the results could have global significance and influence treatment guidelines for colon and rectal cancer worldwide. Anna Martling sees the fact that the drug is well established as a major advantage.

"Aspirin is a drug that is readily available globally and extremely inexpensive compared to many modern cancer drugs, which is very positive," says Anna Martling.

The study was funded in part by the Swedish Research Council and the Swedish Cancer Society. The researchers state that there are no conflicts of interest.

Facts: What is aspirin?

Aspirin is a medicine that contains acetylsalicylic acid, a substance that relieves pain, fever, and inflammation. It belongs to the group of NSAIDs (non-steroidal anti-inflammatory drugs). The effect usually occurs within 30 minutes. In low doses, it is also used to prevent blood clots.

Common side effects include stomach problems and increased bleeding tendency. People with stomach ulcers, bleeding disorders, or asthma should avoid aspirin. Aspirin is available over the counter in higher doses, but should be used with caution, especially in combination with other blood-thinning agents or alcohol.
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Fat may secretly fuel Alzheimer's, new research finds | ScienceDaily
Obesity has long been acknowledged as a risk factor for a wide range of diseases, but a more precise link between obesity and Alzheimer's disease has remained a mystery - until now.


						
A first-of-its-kind study from Houston Methodist found that adipose-derived extracellular vesicles, tiny cell-to-cell messengers in the body, can signal the buildup of amyloid-b plaque in obese individuals. These plaques are a key feature of Alzheimer's disease.

The study, "Decoding Adipose-Brain Crosstalk: Distinct Lipid Cargo in Human Adipose-Derived Extracellular Vesicles Modulates Amyloid Aggregation in Alzheimer's Disease," published on October 2 in Alzheimer's & Dementia: The Journal of the Alzheimer's Association. It explores the link between obesity, which affects about 40% of the U.S population, and the dreaded neurodegenerative disease affecting more than 7 million people in the U.S.

The research was led by Stephen Wong, Ph.D., the John S. Dunn Presidential Distinguished Chair in Biomedical Engineering . Alongside Wong, Li Yang, Ph.D., a research associate at Houston Methodist, and Jianting Sheng, Ph.D., an assistant research professor of computational biology and mathematics in radiology at the Houston Methodist Academic Institute, provided leadership in experimental design and cross-institution coordination.

"As recent studies have underscored, obesity is now recognized as the top modifiable risk factor for dementia in the United States," said Wong, corresponding author and director of T. T. & W. F. Chao Center for BRAIN at Houston Methodist.

The researchers found that the lipid cargo of these cell messengers differs between people with obesity and lean individuals, and that the presence and levels of specific lipids that differed between the groups changed how quickly amyloid-b clumped together in laboratory models. Using mouse models and patient body fat samples, the researchers examined the vesicles, which are tiny, membrane-bound particles that travel throughout the body and act as messengers involved in cell-to-cell communication. These minuscule communicators are also capable of crossing the blood-brain barrier.

Targeting these tiny cell messengers and disrupting their communication that leads to plaque formation may help reduce the risk of Alzheimer's disease in people with obesity. The researchers said future work should focus on how drug therapy could stop or slow the build-up of Alzheimer's-related toxic proteins (such as amyloid-b) in at-risk individuals.

The research was coauthored by Michael Chan, Shaohua Qi, and Bill Chan from Houston Methodist; Dharti Shantaram, Xilal Rima, Eduardo Reategui, and Willa Hsueh from The Ohio State University's Wexner Medical Center; and Xianlin Han from the University of Texas Health Science Center at San Antonio.
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The invisible chemical in the air that could be raising Parkinson's risk | ScienceDaily
    	Long-term exposure to a common industrial chemical may be linked to a higher risk of Parkinson's disease.
    	Trichloroethylene (TCE) is a chemical used in metal degreasing and dry cleaning. Even though it has been banned for some uses, it remains in use today as an industrial solvent and lingers in air, soil and water across the U.S.
    	Researchers estimated long-term TCE exposure for more than 1.1 million older adults by using ZIP+4 codes and air pollution data.
    	Older adults living in areas with the highest TCE levels in outdoor air had a 10% higher risk of Parkinson's than those in areas with the lowest levels.
    	The study does not prove TCE causes Parkinson's, but it adds to growing evidence that environmental pollutants may contribute to risk.

Long-term exposure to the industrial solvent trichloroethylene (TCE) outdoors may be linked to an increased risk of Parkinson's disease, according to a large nationwide study published in the October 1, 2025, issue of Neurology, the medical journal of the American Academy of Neurology.

Trichloroethylene is a chemical used in metal degreasing, dry cleaning and other industrial applications. Although TCE has been banned for certain uses, it remains in use today as an industrial solvent and is a persistent environmental pollutant in air, water and soil across the United States. The study does not prove that TCE exposure causes Parkinson's disease, it only shows an association.

"In this nationwide study of older adults, long-term exposure to trichloroethylene in outdoor air was associated with a small but measurable increase in Parkinson's risk," said study author Brittany Krzyzanowski, PhD, of Barrow Neurological Institute in Phoenix. "These findings add to a growing body of evidence that environmental exposures may contribute to Parkinson's disease."

Researchers used Medicare data to identify people over age 67 newly diagnosed with Parkinson's between 2016 and 2018. Each person was compared with five people who did not have the disease. After removing people without home ZIP+4 information, the study included 221,789 people with Parkinson's and over 1.1 million people without the disease.

They mapped exposure to outdoor TCE concentrations using U.S. Environmental Protection Agency data and participants' residential neighborhood based on their ZIP +4 location. Air levels of TCE were estimated by U.S. Census tract, a small area within a county. Each participant's exposure was based on their neighborhood two years prior to diagnosis.

Researchers divided participants into 10 groups based on their estimated TCE exposure. Those in the lowest exposure group experienced levels between 0.005 and 0.01 micrograms per cubic meter (mg/m3), while those in the highest group had exposures ranging from 0.14 to 8.66 mg/m3.




After adjusting for other factors that could affect the risk of Parkinson's, including age, smoking history and exposure to fine particulate air pollution, researchers found people exposed to the highest outdoor TCE levels had a 10% increased risk of Parkinson's disease compared to people exposed to the lowest levels.

The researchers also identified several geographic "hot spots" where outdoor TCE levels were highest, particularly in the Rust Belt region of the U.S. and smaller pockets across the country. They then analyzed Parkinson's risk in the 10 miles surrounding the three top TCE-emitting facilities in the U.S. from 2002. For two of the areas, risk was higher closer to the facilities, and at one of those sites, there was a clear increasing incremental risk the closer people lived to the facility.

"While the increased risk was modest, the sheer number of people exposed to TCE in the environment means the potential public health impact could be substantial," said Krzyzanowski. "This underscores the need for stronger regulations and more monitoring of industrial pollutants."

A limitation of the study is that it focused only on Medicare-aged individuals, so findings may not apply to younger people or those with early-onset Parkinson's disease. In addition, TCE exposure estimates were based on outdoor air levels in 2002 and may not reflect individual lifetime or indoor exposures.

The study was supported by the U.S. Department of Defense, the Kemper and Ethel Marley Foundation, Barrow Neurological Foundation and the Moreno Family Foundation.
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Scientists just cracked the mystery of why cancer immunotherapy fails | ScienceDaily
In what experts are calling a paradigm-shifting landmark study, scientists from The Ohio State University Comprehensive Cancer Center - Arthur G. James Cancer Hospital and Richard J. Solove Research Institute (OSUCCC - James) report key findings about the underlying mechanisms of immune system stress response to protein misfolding, launching a new approach to cancer immunotherapy treatment targeting the protein production cycle.


						
For this study, OSUCCC - James researchers sought to answer a long-held question: Why do T cells, which are crucial for fighting infections and recognizing cancer, sometimes become "exhausted" and lose their effectiveness?

In this comprehensive preclinical study, researchers revealed a hidden vulnerability in exhausted T cells: they are overwhelmed by misfolded proteins that ignite a previously unrecognized stress pathway, now named TexPSR (proteotoxic stress response in T-cell exhaustion).

Unlike ordinary stress responses that slow protein production to help cells regain balance, TexPSR drives protein synthesis into overdrive. The result is a relentless buildup of misfolded proteins, stress granules, and toxic aggregates 3/4 similar to the amyloid plaques seen in Alzheimer's disease. This overload poisons the T cells, crippling their ability to attack tumors.

Nature Reviews Immunology, a leading opinion journal in the field, described this phenomenon as a "proteotoxic shock." Strikingly, when researchers blocked key drivers of TexPSR in preclinical models, exhausted T cells recovered their function and cancer immunotherapy became markedly more effective.

"T-cell exhaustion is the biggest roadblock to cancer immunotherapy. Our study results present a surprising and exciting answer to this fundamental problem and could be critical to improving future scientific advances in the field of engineered cancer drug therapies to harness the immune system," said Zihai Li, MD, PhD, senior study author and founding director of the Pelotonia Institute for Immuno-oncology (PIIO) at the OSUCCC - James.

Li, who also serves as Deputy Director for Translational Research at the OSUCCC - James and holds the Klotz Memorial Chair in Cancer Research, has studied the link between protein folding and immunity for over three decades. He emphasized: "Researchers worldwide are tackling T-cell exhaustion through studying genetics, epigenetics, metabolism and others, but the role of protein quality control has been largely overlooked -- until now."

The Ohio State cancer research team also found that high levels of TexPSR in T cells from cancer patients were linked to poor clinical responses to immunotherapy. This suggests that targeting TexPSR could be a new way to enhance cancer treatment in the clinics.




"When T cells become exhausted, they continue creating molecular weapons but then destroy the weapons before they can do their job," said Yi Wang, first author and doctoral student in Li's laboratory.

The team's findings reveal that this self-perpetuating cycle of protein stress is a central driver of T-cell exhaustion, ultimately disabling the function of these immune cells. Notably, the mechanism was validated in multiple preclinical and clinical cancer models -- including lung, bladder, liver cancer, and leukemia -- highlighting its broad relevance across diverse cancer types.

Li and colleagues report their findings in the latest issue of Nature.
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A flu test you can chew | ScienceDaily

Staying home is critical to preventing the spread of infectious diseases like influenza; however, people with the flu are contagious before they develop symptoms. Current flu diagnostics like nasal swab-based PCR tests are accurate, but they are slow and expensive. At-home lateral flow tests, akin to those used to test for COVID-19, are convenient and generally low-cost, but don't catch pre-symptomatic infections.

As written in their published study, Lorenz Meinel and colleagues address these flu detection shortcomings "by switching away from complex detectors and machinery and toward a detector that is available for anyone, everywhere and anytime: the tongue."

The team developed a molecular sensor that releases a flavor that human tongues can detect -- thymol, found in the spice thyme. The sensor is based on a substrate of the influenza virus glycoprotein called neuraminidase (the "N" in H1N1). Influenza viruses use neuraminidase to break certain bonds on the host's cell to infect it. So, the researchers synthesized a neuraminidase substrate and attached a thymol molecule to it. Thymol registers as a strong herbal taste on the tongue. Theoretically, when the synthesized sensor is in the mouth of someone infected with the flu, the viruses lob off the thymol molecules, and their flavor is detected by the tongue.

After developing their molecular sensor, the researchers conducted lab tests with it. In vials with human saliva from people diagnosed with the flu, the sensor released free thymol within 30 minutes. When they tested the sensor on human and mouse cells, it didn't change the cells' functioning. Next, Meinel and team hope to start human clinical trials in about two years to confirm the sensor's thymol taste sensations in people with pre- and post-symptomatic influenza.

If incorporated into chewing gums or lozenges, "this sensor could be a rapid and accessible first-line screening tool to help protect people in high-risk environments," says Meinel.

The authors acknowledge funding from the Federal Ministry of Research and Education (now called the Federal Ministry of Research, Technology and Space) and have registered a patent with the European Patent Office on this technology.
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Millions could be living with hidden smell loss after COVID without knowing | ScienceDaily
People who suspect that their sense of smell has been dulled after a bout of COVID-19 are likely correct, a new study using an objective, 40-odor test shows. Even those who do not notice any olfactory issues may be impaired.


						
Led by the National Institutes of Health's RECOVER initiative and supported by its Clinical Science Core at NYU Langone Health, a team of researchers from across the country explored a link between the coronavirus that causes COVID-19 and hyposmia -- the reduced ability to smell.

The results revealed that 80% of participants who reported a change in their smelling ability after having COVID-19 earned low scores on a clinical scent-detection test taken about two years later. Of this group, 23% were severely impaired or had entirely lost their sense of smell.

Notably, 66% of infected participants who did not notice any smelling issues scored abnormally low on the evaluation as well, the authors say.

"Our findings confirm that those with a history of COVID-19 may be especially at risk for a weakened sense of smell, an issue that is already underrecognized among the general population," said study co-lead author Leora Horwitz, MD.

Horwitz, a professor in the Departments of Population Health and Medicine at NYU Grossman School of Medicine, adds that 60% of uninfected participants who did not report olfactory problems also tested poorly during the clinical evaluation.

Hyposmia has long been connected to weight loss, reduced quality of life, and depression, among other concerns. Those with a diminished sense of smell may also struggle to detect dangers such as spoiled food, gas leaks, and smoke, experts say. In addition, scientists have flagged smelling dysfunction as an early sign of certain neurodegenerative disorders such as Parkinson's disease and Alzheimer's disease, which can affect the brain's scent-processing region.




While past research has identified hyposmia as a symptom of coronavirus infection, most of these studies have relied on patients' own assessments of their smelling ability. Such subjective measures are not always reliable and cannot effectively track the problem's severity and persistence, notes Horwitz.

The new study in 3,535 men and women, publishing online Sept. 25 in the journal JAMA Network Open, is the largest to date to examine loss of smell after COVID-19 by using a formal test, the authors say.

Along with Horwitz, Jacqueline Becker, PhD at Icahn School of Medicine at Mount Sinai in New York is co-lead author. Hassan Ashktorab, PhD, at Howard University in Washington, D.C.; Andrea Foulkes, ScD, at Massachusetts General Hospital in Boston; and Joyce Lee-Iannotti, MD, at the University of Arizona in Phoenix, are study co-senior authors.

For the investigation, the research team assessed thousands of Americans who had participated in the RECOVER adult study, a multicenter analysis designed to shed light on the long-term health effects of the coronavirus. Throughout the study, those with and without a history of COVID-19 completed surveys about their symptoms every 90 days from October 2021 through June 2025.

To measure olfactory function, the team used a clinical tool: the University of Pennsylvania Smell Identification Test (UPSIT). In this scratch-and-sniff evaluation, which is considered the gold standard of its kind, participants were asked to identify 40 scents by selecting the right multiple-choice option for each odor. A correct answer earned one point, and the total UPSIT score was compared with a database of thousands of healthy volunteers of the same sex and as. Based on the results, smelling ability was characterized as normal, mildly impaired, moderately impaired, severely impaired, or lost altogether.

"These results suggest that health care providers should consider testing for loss of smell as a routine part of post-COVID care," said Horwitz. "While patients may not notice right away, a dulled nose can have a profound impact on their mental and physical well-being."

Experts are now exploring ways to restore smelling ability after having COVID-19, such as vitamin A supplementation and olfactory training to "rewire" the brain's response to odors. Having a deeper understanding of how the coronavirus affects the brain's sensory and cognitive systems may help refine these therapies, notes Horwitz.




Horwitz cautions that the study team did not directly assess loss of taste, which often accompanies problems with smell. In addition, it is possible that some uninfected participants were misclassified due to the lack of universal testing for the virus. This may help explain the surprisingly high rate of hyposmia identified in those without a supposed history of COVID-19, she says.

Funding for the study was provided by National Institutes of Health grants R01HL162373, U01DC019579, OT2HL161847, OT2HL161841, and OT2HL156812.

Other NYU Langone researchers involved in the study are Gabrielle Maranga, MPH, and Jennifer Frontera, MD.

Other study authors are Alexander Charney, MD, PhD, and Juan Wisnivesky, MD, DrPH, at the Icahn School of Medicine at Mount Sinai; Weixing Huang, MSPH, Mark Albers, MD, PhD, and Christina Sorochinsky at Massachusetts General Hospital; Dara Adams, M.D., and Jerry Krishnan, MD, PhD, at the University of Illinois Chicago; Sarah Donohue, PhD, MPH, at the University of Illinois in Peoria; Mirna Ayache, MD, Brian D'Anza, MD, and Grace McComsey, MD, at Case Western Reserve University in Cleveland, Ohio; Jasmine Berry, MPH, Tiffany Walker, MD, and Zanthia Wiley, MD, at Emory University in Atlanta; and Hassan Brim, PhD, and Adeyinka Laiyemo, MD, at Howard University.

Additional study authors are Tanner Bryan, MS, at Denver Health in Colorado; Robert Clark, MD, Mark Goldberg, MD, and Thomas Patterson, MD, at the University of Texas at San Antonio; Melissa Cortez, DO, and Torri Metz, MD, at the University of Utah in Salt Lake City; Nathaniel Erdmann, MD, PhD, Valerie Flaherman, MD, MPH; and Emily Levitan, ScD, at the University of Alabama at Birmingham; Tamara Fong, MD, PhD; at Harvard Medical School in Boston; Jason Goldman, MD, MPH, at Providence Swedish Medical Center in Seattle; Michelle Harkins, MD, at the University of New Mexico in Albuquerque; Sally Hodder, MD, at West Virginia University in Morgantown; Vanessa Jacoby, MD, John Daniel Kelly, MD, Jeffrey Martin, MD, MPH; Megumi Okumura, MD; and Michael Peluso, MD, at the University of California San Francisco; Prasanna Jagannathan, MD, Xiaolin Jia, MD, and Andre Kumar, MD, at Stanford University in California; Kathryn McCaffrey, MD, and Helen Nguyen, DO, at the University of Washington in Seattle; Ganesh Murthy, MD, at the University of Arizona in Phoenix; Sairam Parthasarathy, MD, at the University of Arizona in Tucson; Samuel Parry, MD, at the University of Pennsylvania in Philadelphia; and Samantha Wiegand, MD, at Miami Valley Hospital in Dayton, Ohio.

Other study collaborators are RECOVER community health advocates Teresa Akintonwa, MA, and Maxwell Hornig-Rohan; and Hannah Davis at the Patient-Led Research Collaborative in New York City.
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        Tiny asteroid flew right over Antarctica, and no one saw it coming
        Asteroid 2025 TF zipped past Earth above Antarctica, coming within 428 km of the surface. Roughly the size of a small car, it was detected hours after the flyby and posed no danger. ESA astronomers later confirmed its trajectory with extraordinary accuracy.

      

      
        JWST spots a hidden red supergiant just before it exploded
        The James Webb Space Telescope has uncovered a massive red supergiant star just before it exploded, finally solving a cosmic mystery. Hidden beneath layers of dust, the doomed star revealed itself through Webb's infrared eyes. The finding shows that many massive stars do explode but are obscured from view -- until now.

      

      
        Scientists stunned by wild Martian dust devils racing at hurricane speeds
        Mars may look calm, but new research reveals it's a world of fierce winds and swirling dust devils racing at hurricane-like speeds. Using deep learning on thousands of satellite images from European orbiters, scientists have discovered that Martian winds can reach up to 160 km/h -- much stronger than previously thought. These powerful gusts play a key role in shaping the planet's weather and climate by lifting vast amounts of dust into the atmosphere.

      

      
        Scientists suggest the brain may work best with 7 senses, not just 5
        Scientists at Skoltech developed a new mathematical model of memory that explores how information is encoded and stored. Their analysis suggests that memory works best in a seven-dimensional conceptual space -- equivalent to having seven senses. The finding implies that both humans and AI might benefit from broader sensory inputs to optimize learning and recall.

      

      
        Hubble captures a galaxy that glows in blue and gold
        Hubble captured a breathtaking view of NGC 6000, a spiral galaxy where blue newborn stars shine beside golden, aging ones. The image also reveals traces of ancient supernovae still glowing faintly among the stars. As a bonus, an asteroid crossed Hubble's field of view, leaving bright streaks that photobombed the shot. The result is a vivid snapshot of cosmic beauty and chance.

      

      
        Physicists just built a quantum lie detector. It works
        An international team has confirmed that large quantum systems really do obey quantum mechanics. Using Bell's test across 73 qubits, they proved the presence of genuine quantum correlations that can't be explained classically. Their results show quantum computers are not just bigger, but more authentically quantum. This opens the door to more secure communication and stronger quantum algorithms.

      

      
        Scientists unlock the quantum magic hidden in diamonds
        Researchers have found a way to extract almost every photon from diamond color centers, a key obstacle in quantum technology. Using hybrid nanoantennas, they precisely guided light from nanodiamonds into a single direction, achieving 80% efficiency at room temperature. The innovation could make practical quantum sensors and secure communication devices much closer to reality.

      

      
        A strange quantum metal just rewrote the rules of electricity
        In a remarkable leap for quantum physics, researchers in Japan have uncovered how weak magnetic fields can reverse tiny electrical currents in kagome metals--quantum materials with a woven atomic structure that frustrates electrons into forming complex patterns. These reversals amplify the metal's electrical asymmetry, creating a diode-like effect up to 100 times stronger than expected. The team's theoretical explanation finally clarifies a mysterious phenomenon first observed in 2020, revealing t...

      

      
        Scientists uncover a hidden power source inside a monster black hole
        Scientists have simulated how M87*, the supermassive black hole at the center of the galaxy M87, powers its immense particle jet. The Frankfurt team's FPIC code shows that magnetic reconnection, where magnetic field lines snap and reform, works alongside the traditional Blandford-Znajek mechanism to release rotational energy. These findings shed new light on how black holes energize the cosmos and shape galaxies.

      

      
        Gaia solves the mystery of tumbling asteroids and reveals what's inside them
        By combining Gaia's massive asteroid dataset with AI modeling, scientists discovered that asteroid rotation depends on how often they've been hit. A mysterious gap in rotation speeds marks where collisions and internal friction balance out. This insight reveals that most asteroids are loose rubble piles, not solid rocks, and could behave very differently if struck by a deflection mission like NASA's DART.

      

      
        Scientists accidentally create a tiny "rainbow chip" that could supercharge the internet
        Researchers at Columbia have created a chip that turns a single laser into a "frequency comb," producing dozens of powerful light channels at once. Using a special locking mechanism to clean messy laser light, the team achieved lab-grade precision on a small silicon device. This could drastically improve data center efficiency and fuel innovations in sensing, quantum tech, and LiDAR.

      

      
        When sunshine became cheaper than coal
        Solar energy is now the cheapest source of power worldwide, driving a massive shift toward renewables. Falling battery prices and innovations in solar materials are making clean energy more reliable than ever. Yet, grid congestion and integration remain key challenges. Experts say smart grids and sustained policy support are crucial to accelerate the transition.

      

      
        Astronomers discover the most powerful and distant cosmic ring ever seen
        Astronomers have found the most distant and energetic "odd radio circle" ever detected -- a massive double-ringed radio structure nearly 10 billion years old. The discovery, made with the help of citizen scientists using LOFAR, challenges theories that these cosmic rings are caused by black hole mergers. Instead, researchers suggest galactic superwinds may be to blame.

      

      
        ESA's chilling new "super antenna" in Australia reaches spacecraft billions of miles away
        ESA has inaugurated a powerful new 35-meter deep space antenna at its New Norcia site in Western Australia, marking a major boost to Europe's ability to communicate with spacecraft exploring the Solar System. This ultra-sensitive antenna, featuring cryogenically cooled technology and high-power transmission systems, will support missions like Juice, BepiColombo, and Solar Orbiter.

      

      
        October's sky comes alive with a supermoon and shooting stars
        October's night sky is set to dazzle, featuring a radiant supermoon, the fiery Draconid meteor shower, and the sparkling Orionids. As the full moon reaches its largest and brightest on October 6, stargazers can also catch the Draconids streaking from the constellation Draco. Later in the month, the Orionid meteors--fragments of Halley's Comet--will light up the sky, creating a breathtaking celestial display for anyone willing to look up.

      

      
        Thousands of sparkling newborn stars ignite in Webb's Lobster Nebula view
        NASA's James Webb Space Telescope has unveiled a breathtaking cosmic landscape that looks more like a scene from fantasy than reality. What appears to be a glowing mountain peak shrouded in mist is actually a massive field of dust and gas, sculpted by intense radiation and fierce stellar winds from newly formed stars. This region, called Pismis 24, sits within the Lobster Nebula about 5,500 light-years away in the constellation Scorpius.

      

      
        Black holes might hold the key to a 60-year cosmic mystery
        Scientists may have finally uncovered the mystery behind ultra-high-energy cosmic rays -- the most powerful particles known in the universe. A team from NTNU suggests that colossal winds from supermassive black holes could be accelerating these particles to unimaginable speeds. These winds, moving at half the speed of light, might not only shape entire galaxies but also fling atomic nuclei across the cosmos with incredible energy.

      

      
        Lighting the way for electric vehicles by using streetlamps as chargers
        A Penn State research team found that streetlights could double as affordable EV charging stations. After installing 23 units in Kansas City, they discovered these chargers were faster, cheaper, and more eco-friendly than traditional stations. Their AI-based framework also prioritized equity and scalability, making it adaptable for cities across the country.

      

      
        These little robots literally walk on water
        HydroSpread, a breakthrough fabrication method, lets scientists build ultrathin soft robots directly on water. These tiny, insect-inspired machines could transform robotics, healthcare, and environmental monitoring.

      

      
        Scientists finally found the "dark matter" of electronics
        Scientists at OIST have, for the first time, directly tracked the elusive "dark excitons" inside atomically thin materials. These quantum particles could revolutionize information technology, as they are more stable and resistant to environmental interference than current qubits.

      

      
        A tiny detector could unveil gravitational waves we've never seen before
        Researchers have designed a new type of gravitational wave detector that operates in the milli-Hertz range, a region untouched by current observatories. Built with optical resonators and atomic clocks, the compact detectors can fit on a lab table yet probe signals from exotic binaries and ancient cosmic events. Unlike LIGO, they're relatively immune to seismic noise and could start working long before space missions like LISA launch.

      

      
        Rogue planet spotted devouring 6 billion tons every second
        Astronomers have uncovered a runaway feeding frenzy in a rogue planet drifting freely through space, devouring six billion tonnes of gas and dust every second. Located 620 light-years away in the Chamaeleon constellation, the object, Cha 1107-7626, is growing at the fastest rate ever seen in any planet. The dramatic surge in mass revealed evidence of strong magnetic fields and changing chemistry, including water vapor, previously only observed in young stars.

      

      
        The Moon's far side is hiding a chilling secret
        New lunar samples from the far side reveal it formed from cooler magma than the near side, confirming the Moon's interior is not uniform. Researchers suggest fewer heat-producing elements on the far side explain the difference. Theories range from ancient cosmic collisions to Earth's gravitational pull. These discoveries bring us closer to solving the Moon's long-standing "two-faced" mystery.

      

      
        Scientists just recreated a wildfire that made its own weather
        In 2020, California's Creek Fire became so intense that it generated its own thunderstorm, a phenomenon called a pyrocumulonimbus cloud. For years, scientists struggled to replicate these explosive fire-born storms in climate models, leaving major gaps in understanding their global effects. Now, a new study has finally simulated them successfully, reproducing the Creek Fire's storm and others like it.
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Tiny asteroid flew right over Antarctica, and no one saw it coming | ScienceDaily
Asteroid 2025 TF passed over Antarctica at 00:47:26 UTC +- 18 seconds on October 1, coming within 428 +- 7 km of Earth's surface. That distance is nearly the same as the orbit of the International Space Station (approx. 370 -- 460 km).


						
Measuring about 1 to 3 meters in diameter, the asteroid was detected by the Catalina Sky Survey only a few hours after it had already passed by Earth. Space rocks of this size do not present any real threat. If one enters the atmosphere, it can create a bright fireball and sometimes leave behind small meteorites on the ground.

Soon after its detection, astronomers from ESA's Planetary Defence Office observed the object using the Las Cumbres Observatory telescope at Siding Spring in Australia.

Finding and tracking such a small object in the vastness of space, especially when its position is still uncertain, is a remarkable achievement. These follow-up observations allowed scientists to determine the asteroid's distance and timing of closest approach with outstanding precision.

Understanding the Risk: How Size Shapes the Threat

Asteroid 2025 TF, only a few meters wide, belongs to a class of near-Earth objects that are considered harmless on a planetary scale. Space rocks this small enter Earth's atmosphere several times each year, usually breaking apart high above the surface. When they do reach lower altitudes, the result is typically a spectacular fireball, sometimes followed by tiny meteorites scattered across the ground. Events of this scale rarely cause damage and often help scientists learn more about asteroid composition.

By comparison, objects measuring around 20 meters across -- such as the one that exploded over Chelyabinsk, Russia, in 2013 -- can generate powerful airbursts capable of damaging buildings and injuring people with shockwaves. That explosion released energy equivalent to hundreds of kilotons of TNT, reminding scientists that even modestly sized asteroids can have local effects.




Larger asteroids, those hundreds of meters or more in diameter, pose a much greater risk. While such events are rare, they have the potential to cause regional or even global consequences. For this reason, international efforts like ESA's Planetary Defence Office and NASA's Planetary Defense Coordination Office monitor and catalog these objects to predict potential impacts years or decades in advance.

Global Eyes on the Sky

Worldwide networks of observatories continually scan the heavens for moving objects, from bright comets to faint, fast-moving asteroids like 2025 TF. Surveys such as the Catalina Sky Survey and Pan-STARRS regularly discover new near-Earth objects, while dedicated follow-up telescopes refine their orbits.

These coordinated efforts form the backbone of planetary defense. When astronomers detect an object passing extremely close to Earth, even one just a few meters wide, they can test their detection systems and improve prediction models. Each observation strengthens our ability to identify potential hazards early, giving scientists valuable data for future encounters.

Why Close Passes Matter

Although Asteroid 2025 TF never posed a threat, flybys like this one highlight how dynamic and watchful our solar neighborhood is. Every close encounter serves as both a reminder of Earth's vulnerability and a demonstration of the growing precision of modern astronomy. The successful tracking of such a tiny object so soon after its discovery shows just how far planetary defense efforts have come -- and how prepared the global scientific community is to respond to whatever space sends our way.
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JWST spots a hidden red supergiant just before it exploded | ScienceDaily
A team of astronomers led by Northwestern University has captured the clearest and most detailed view ever of a dying star before its dramatic explosion.

Using NASA's James Webb Space Telescope (JWST), the international group identified the source of a supernova, known as its progenitor, in mid-infrared light for the first time. When combined with archival observations from the Hubble Space Telescope, the data revealed that the blast originated from a massive red supergiant star wrapped in an unexpected blanket of dust.

This breakthrough may finally explain why astronomers rarely see red supergiants explode, even though models predict they should account for most core-collapse supernovae. The new findings suggest these enormous stars do explode but are often hidden from view by thick dust clouds. Thanks to JWST's powerful infrared vision, scientists can now see through the obscuring dust, bridging the long-standing gap between theory and observation.

The research, published on Oct. 8 in The Astrophysical Journal Letters, represents JWST's first confirmed detection of a supernova's progenitor star.


						
"For multiple decades, we have been trying to determine exactly what the explosions of red supergiant stars look like," said Northwestern's Charlie Kilpatrick, who led the study. "Only now, with JWST, do we finally have the quality of data and infrared observations that allow us to say precisely the exact type of red supergiant that exploded and what its immediate environment looked like. We've been waiting for this to happen -- for a supernova to explode in a galaxy that JWST had already observed. We combined Hubble and JWST data sets to completely characterize this star for the first time."

Kilpatrick, a research assistant professor at Northwestern's Center for Interdisciplinary Exploration and Research in Astrophysics, is an expert on the life cycles of massive stars. His coauthor, Aswin Suresh, a graduate student in physics and astronomy at Northwestern's Weinberg College of Arts and Sciences, played a key role in the analysis.

Reddest, dustiest progenitor ever observed

The team first detected the supernova, named SN2025pht, on June 29, 2025, using the All-Sky Automated Survey of Supernovae. The event's light traveled from the nearby spiral galaxy NGC 1637, located about 40 million light-years from Earth.

By comparing Hubble and JWST images of NGC 1637 taken before and after the explosion, Kilpatrick, Suresh, and their collaborators pinpointed the progenitor star. It immediately stood out as both brilliant and intensely red. Although the star radiated roughly 100,000 times more light than the Sun, much of its glow was hidden by surrounding dust. The layer of dust was so dense that it made the star appear over 100 times dimmer in visible light than it would otherwise look. Because the dust blocked shorter, bluer wavelengths, the star's appearance shifted dramatically toward red.

"It's the reddest, dustiest red supergiant that we've seen explode as a supernova," Suresh said.

Massive stars in the late stages of their lives, red supergiants are among the largest stars in the universe. When their cores collapse, they explode as Type II supernovae, leaving behind either a neutron star or black hole. The most familiar example of a red supergiant is Betelguese, the bright reddish star in the shoulder of the constellation Orion.




"SN2025pht is surprising because it appeared much redder than almost any other red supergiant we've seen explode as a supernova," Kilpatrick added. "That tells us that previous explosions might have been much more luminous than we thought because we didn't have the same quality of infrared data that JWST can now provide."

Clues hidden in dust

The deluge of dust could help explain why astronomers have struggled to find red supergiant progenitors. Most massive stars that explode as supernovae are the brightest and most luminous objects in the sky. So, theoretically, they should be easy to spot before they explode. But that hasn't been the case.

Astronomers posit that the most massive aging stars also might be the dustiest. These thick cloaks of dust might dim the stars' light to the point of utter undetectability. The new JWST observations support this hypothesis.

"I've been arguing in favor of that interpretation, but even I didn't expect to see such an extreme example as SN2025pht," Kilpatrick said. "It would explain why these more massive supergiants are missing because they tend to be dustier."

In addition to the presence of dust itself, the dust's composition was also surprising. While red supergiants tend to produce oxygen-rich, silicate dust, this star's dust appeared rich with carbon. This suggests that powerful convection in the star's final years may have dredged up carbon from deep inside, enriching its surface and altering the type of dust it produced.




"The infrared wavelengths of our observations overlap with an important silicate dust feature that's characteristic of some red supergiant spectra," Kilpatrick said. "This tells us that the wind was very rich in carbon and less rich in oxygen, which also was somewhat surprising for a red supergiant of this mass."

A new era for exploding stars

The new study marks the first time astronomers have used JWST to directly identify a supernova progenitor star, opening the door to many more discoveries. By capturing light across the near- and mid-infrared spectrum, JWST can reveal hidden stars and provide missing pieces for how the most massive stars live and die.

The team now is searching for similar red supergiants that may explode as supernovae in the future. Observations by NASA's upcoming Nancy Grace Roman Space Telescope may help this search. Roman will have the resolution, sensitivity and infrared wavelength coverage to see these stars and potentially witness their variability as they expel out large quantities of dust near the end of their lives.

"With the launch of JWST and upcoming Roman launch, this is an exciting time to study massive stars and supernova progenitors," Kilpatrick said. "The quality of data and new findings we will make will exceed anything observed in the past 30 years."

The study, "The Type II SN 2025pht in NGC 1637: A red supergiant with carbon-rich circumstellar dust as the first JWST detection of a supernova progenitor star," was supported by the National Science Foundation (award number AST-2432037).
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Scientists stunned by wild Martian dust devils racing at hurricane speeds | ScienceDaily
Although Mars has an extremely thin atmosphere, it still experiences powerful winds that play a major role in shaping the planet's climate and in distributing its ever-present dust. These winds stir up dust into swirling columns called dust devils--rotating plumes of air and fine particles that sweep across the Martian surface. While the winds themselves are invisible, the dust devils they lift can be seen clearly in spacecraft images. Because they trace the flow of moving air, scientists use them as natural markers to study wind behavior that would otherwise remain unseen.

A new study led by Dr. Valentin Bickel from the Center for Space and Habitability at the University of Bern reveals that both dust devils and the winds driving them are much faster than scientists previously believed. These stronger winds may be responsible for much of the dust lofted into the Martian atmosphere, which has a major impact on the planet's weather and long-term climate. The research, conducted in collaboration with the University of Bern's Department of Space Research and Planetology, the Open University in the UK, and the German Aerospace Center (DLR), was recently published in Science Advances.


						
Movement of dust devils studied with the help of deep learning

"Using a state-of-the-art deep learning approach, we were able to identify dust devils in over 50,000 satellite images," explains first author Valentin Bickel. The team used images from the Bern-based Mars camera CaSSIS (Color and Stereo Surface Imaging System) and the stereo camera HRSC (High Resolution Stereo Camera). CaSSIS is on board the European Space Agency's (ESA) ExoMars Trace Gas Orbiter, while the HRSC camera is on board the ESA orbiter Mars Express. "Our study is therefore based exclusively on data from European Mars exploration," Bickel continues.

Next, the team studied stereo images of about 300 of these dust devils to determine their movement and speed. Co-author Nicolas Thomas, who led the development of the CaSSIS camera system at the University of Bern and whose work is funded by SERI's Swiss Space Office through ESA's PRODEX program, explains: "Stereo images are images of the same spot on the surface of Mars, but taken a few seconds apart. These images can therefore be used to measure the movement of dust devils."

Bickel emphasizes: "If you put the stereo images together in a sequence, you can observe how dynamically the dust devils move across the surface." (see the images on the website of the University of Bern)

Winds on Mars stronger than previously assumed

The results show that the dust devils and the winds surrounding them on Mars can reach speeds of up to 44 m/s, i.e. around 160 km/h, across the entire planet, which is much faster than previously assumed (previous measurements on the surface had shown that winds mostly remain below 50 km/h and - in rare cases - can reach a maximum of 100 km/h).




The high wind speed in turn influences the dust cycle on the Red Planet: "These strong, straight-line winds are very likely to bring a considerable amount of dust into the Martian atmosphere - much more than previously assumed," says Bickel. He continues: "Our data show where and when the winds on Mars seem to be strong enough to lift dust from the surface. This is the first time that such findings are available on a global scale for a period of around two decades."

Future Mars missions can benefit from the research results

The results obtained are also particularly important for future Mars missions. "A better understanding of the wind conditions on Mars is crucial for the planning and execution of future landed missions," explains Daniela Tirsch from the Institute of Space Research at the German Aerospace Center (DLR) and co-author of the study. "With the help of the new findings on wind dynamics, we can model the Martian atmosphere and the associated surface processes more precisely," Tirsch continues. These models are essential to better assess risks for future missions and adapt technical systems accordingly. The new study thus provides important findings for a number of research areas on Mars, such as research into the formation of dunes and slope streaks, as well as the creation of weather and climate models of Mars.

The researchers plan to further intensify the observations of dust devils and supplement the data obtained with targeted and coordinated observations of dust devils using CaSSIS and HRSC. "In the long term, our research should help to make the planning of Mars missions more efficient," concludes Bickel.
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Scientists suggest the brain may work best with 7 senses, not just 5 | ScienceDaily
Researchers at Skoltech have developed a mathematical model that explores how memory functions. When they analyzed this model, they discovered intriguing results that could help improve robotic systems, artificial intelligence, and our understanding of how the human mind stores information. The findings, published in Scientific Reports, suggest there might be an ideal number of senses--and if that's true, our five senses might not be enough!


						
"Our conclusion is of course highly speculative in application to human senses, although you never know: It could be that humans of the future would evolve a sense of radiation or magnetic field. But in any case, our findings may be of practical importance for robotics and the theory of artificial intelligence," said study co-author Professor Nikolay Brilliantov of Skoltech AI. "It appears that when each concept retained in memory is characterized in terms of seven features--as opposed to, say, five or eight--the number of distinct objects held in memory is maximized."

Following a research tradition that began in the early 20th century, the team focused on modeling the basic units of memory known as "engrams." An engram can be thought of as a sparse collection of neurons in different brain regions that fire together. Each engram represents a concept, described through a set of features. For humans, these features correspond to sensory experiences--for example, the concept of a banana includes its appearance, smell, taste, and other sensory qualities. In this framework, the banana becomes a five-dimensional object within a mental space containing all the other memories stored in the brain.

Engrams evolve over time, becoming sharper or more diffuse depending on how often they are triggered by sensory input from the outside world. This process represents how we learn and forget as we interact with our environment.

"We have mathematically demonstrated that the engrams in the conceptual space tend to evolve toward a steady state, which means that after some transient period, a 'mature' distribution of engrams emerges, which then persists in time," Brilliantov commented. "As we consider the ultimate capacity of a conceptual space of a given number of dimensions, we somewhat surprisingly find that the number of distinct engrams stored in memory in the steady state is the greatest for a concept space of seven dimensions. Hence the seven senses claim."

In other words, let the objects that exist out there in the world be described by a finite number of features corresponding to the dimensions of some conceptual space. Suppose that we want to maximize the capacity of the conceptual space expressed as the number of distinct concepts associated with these objects. The greater the capacity of the conceptual space, the deeper the overall understanding of the world. It turns out that the maximum is attained when the dimension of the conceptual space is seven. From this the researchers conclude that seven is the optimal number of senses.

According to the researchers, this number does not depend on the details of the model -- the properties of the conceptual space and the stimuli providing the sense impressions. The number seven appears to be a robust and persistent feature of memory engrams as such. One caveat is that multiple engrams of differing sizes existing around a common center are deemed to represent similar concepts and are therefore treated as one when calculating memory capacity.

The memory of humans and other living beings is an enigmatic phenomenon tied to the property of consciousness, among other things. Advancing the theoretical models of memory will be instrumental to gaining new insights into the human mind and recreating humanlike memory in AI agents.
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Hubble captures a galaxy that glows in blue and gold | ScienceDaily
Stars of all ages are on display in this new NASA/ESA Hubble Space Telescope Picture of the Week. This sparkling spiral galaxy is called NGC 6000 and it is located 102 million light-years away in the constellation Scorpius.


						
This galaxy has a glowing yellow center and glittering blue outskirts. The colors reflect differences in the average ages, masses and temperatures of the galaxy's stars. In the heart of the galaxy, the stars tend to be older and smaller. Less massive stars are cooler than more massive stars, and somewhat counterintuitively, cooler stars are redder, while hotter stars are bluer. Farther out along NGC 6000's spiral arms, brilliant star clusters host young, massive stars that appear distinctly blue.

Hubble collected the data for this image while surveying the sites of recent supernova explosions in nearby galaxies. NGC 6000 has hosted two recent supernovae: SN 2007ch in 2007 and SN 2010as in 2010. Using Hubble's sensitive detectors, researchers are able to discern the faint glow of supernovae years after the initial explosion. These observations help to constrain the masses of supernova progenitor stars and can indicate if they had any stellar companions.

By zooming in to the right side of the galaxy's disc in this image, you may see something else yellow and blue: a set of four thin lines. These are an asteroid in our Solar System, which was drifting across Hubble's field of view as it gazed at NGC 6000. The four streaks are due to different exposures that were recorded one after another with slight pauses in between. These were combined to create this final image. The colors appear this way because each exposure used a filter to collect only very specific wavelengths of light, in this case around red and blue. Having these separate exposures is important to study and compare stars by their colors -- but it also makes asteroid interlopers very obvious!
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Physicists just built a quantum lie detector. It works | ScienceDaily
Can you prove whether a large quantum system truly behaves according to the weird and wonderful rules of quantum mechanics -- or if it just looks like it does? In a groundbreaking study, physicists from Leiden, Beijing en Hangzhou found the answer to this question.


						
You could call it a 'quantum lie detector': Bell's test designed by famous physicist John Bell. This test shows whether a machine, like a quantum computer, is truly using quantum effects or just mimics them.

As quantum technologies become more mature, ever more stringent tests of quantumness become necessary. In this new study, the researchers took things to the next level, testing Bell correlations in systems with up to 73 qubits -- the basic building blocks of a quantum computer.

The study involved a global team: theoretical physicists Jordi Tura, Patrick Emonts, PhD candidate Mengyao Hu from Leiden University, together with colleagues from Tsinghua University (Beijing) and experimental physicists from Zhejiang University (Hangzhou).
The world of quantum physics

Quantum mechanics is the science that explains how the tiniest particles in the universe -- like atoms and electrons -- behave. It's a world full of strange and counterintuitive ideas.

One of those is quantum nonlocality, where particles appear to instantly affect each other, even when far apart. Although it sounds strange, it's a real effect, and it won the Nobel Prize in Physics in 2022. This research is focused on proving the occurrence of nonlocal correlation, also known as Bell correlations.




Clever experimenting

It was an extremely ambitious plan, but the team's well-optimized strategy made all the difference. Instead of trying to directly measure the complex Bell correlations, they focused on something quantum devices are already good at: minimizing energy.

And it paid off. The team created a special quantum state using 73 qubits in a superconducting quantum processor and measured energies far below what would be possible in a classical system. The difference was striking -- 48 standard deviations -- making it almost impossible that the result was due to chance.

But the team didn't stop there. They went on to certify a rare and more demanding type of nonlocality - known as genuine multipartite Bell correlations. In this kind of quantum correlation, all qubits in the system must be involved, making it much harder to generate -- and even harder to verify. Remarkably, the researchers succeeded in preparing a whole series of low-energy states that passed this test up to 24 qubits, confirming these special correlations efficiently.

This result shows that quantum computers are not just getting bigger -- they are also becoming better at displaying and proving truly quantum behaviour.

Why this matters

This study proves that it's possible to certify deep quantum behaviour in large, complex systems -- something never done at this scale before. It's a big step toward making sure quantum computers are truly quantum.

These insights are more than just theoretical. Understanding and controlling Bell correlations could improve quantum communication, make cryptography more secure, and help develop new quantum algorithms.
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Scientists unlock the quantum magic hidden in diamonds | ScienceDaily
Researchers at the Hebrew University of Jerusalem and the Humboldt University in Berlin have developed a way to capture nearly all the light emitted from tiny diamond defects known as color centers. By placing nanodiamonds into specially designed hybrid nanoantennas with extreme precision, the team achieved record photon collection at room temperature --  a necessary step for quantum technologies such as quantum sensors, and quantum-secured communications. The article was selected as a Featured Article in APL Quantum.


						
Diamonds have long been prized for their sparkle, but researchers at the Hebrew University of Jerusalem in collaboration with colleagues from the Humboldt University in Berlin are showing they achieve an almost optimal "sparkling," a key requirement for using diamonds also for quantum technology. The team has approached an almost perfect collection of the faintest light signals, single photons, from tiny diamond defects, known as nitrogen-vacancy (NV) centers, which are vital for developing next-generation quantum computers, sensors, and communication networks.

NV centers are microscopic imperfections in the diamond structure that can act like quantum "light switches." They emit single particles of light (photons) that carry quantum information. The problem, until now, has been that much of this light is lost in all directions, making it hard to capture and use.

The Hebrew University team, together with their research partners from Berlin, solved this challenge by embedding nanodiamonds containing NV centers into specially designed hybrid nanoantennas. These antennas, built from layers of metal and dielectric materials in a precise bullseye pattern, guide the light in a well-defined direction instead of letting it scatter. Using ultra-precise positioning, the researchers placed the nanodiamonds exactly at the antenna center -- within a few billionths of a meter.

Featured in APL Quantum, the results are significant: the new system can collect up to 80% of the emitted photons at room temperature. This is a dramatic improvement compared to previous attempts, where only a small fraction of the light was usable.

Prof. Rapaport explained, "Our approach brings us much closer to practical quantum devices. By making photon collection more efficient, we're opening the door to technologies such as secure quantum communication and ultra-sensitive sensors."

Dr. Lubotzky added, "What excites us is that this works in a simple, chip-based design and at room temperature. That means it can be integrated into real-world systems much more easily than before."

The research demonstrates not just clever engineering, but also the potential of diamonds beyond jewelry. With quantum technologies racing toward real-world applications, this advance could help pave the way for faster, more reliable quantum networks.
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A strange quantum metal just rewrote the rules of electricity | ScienceDaily
Quantum metals are metals where quantum effects -- behaviors that normally only matter at atomic scales -- become powerful enough to control the metal's macroscopic electrical properties.


						
Researchers in Japan have explained how electricity behaves in a special group of quantum metals called kagome metals. The study is the first to show how weak magnetic fields reverse tiny loop electrical currents inside these metals. This switching changes the material's macroscopic electrical properties and reverses which direction has easier electrical flow, a property known as the diode effect, where current flows more easily in one direction than the other.

Notably, the research team found that quantum geometric effects amplify this switching by about 100 times. The study, published in Proceedings of the National Academy of Sciences, provides the theoretical foundation that could eventually lead to new electronic devices controlled by simple magnets.

Scientists had observed this strange magnetic switching behavior in experiments since around 2020 but could not explain why it happened and why the effect was so strong. This study provides the first theoretical framework explaining both.

When frustrated electrons cannot settle 

The name "kagome metal" comes from the Japanese word "kagome," meaning "basket eyes" or "basket pattern," which refers to a traditional bamboo weaving technique that creates interlocking triangular designs.

These metals are special because their atoms are arranged in this unique basket-weave pattern that creates what scientists call "geometric frustration" -- electrons cannot settle into simple, organized patterns and are forced into more complex quantum states that include the loop currents.




When the loop currents inside these metals change direction, the electrical behavior of the metal changes. The research team showed that loop currents and wave-like electron patterns (charge density waves) work together to break fundamental symmetries in the electronic structure. They also discovered that quantum geometric effects -- unique behaviors that only occur at the smallest scales of matter -- significantly enhance the switching effect.

"Every time we saw the magnetic switching, we knew something extraordinary was happening, but we couldn't explain why," Hiroshi Kontani, senior author and professor from the Graduate School of Science at Nagoya University, recalled.

"Kagome metals have built-in amplifiers that make the quantum effects much stronger than they would be in ordinary metals. The combination of their crystal structure and electronic behavior allows them to break certain core rules of physics simultaneously, a phenomenon known as spontaneous symmetry breaking. This is extremely rare in nature and explains why the effect is so powerful."

The research method involved cooling the metals to extremely low temperatures of about -190degC. At this temperature, the kagome metal naturally develops quantum states where electrons form circulating currents and create wave-like patterns throughout the material. When scientists apply weak magnetic fields, they reverse the direction these currents spin, and as a result, the preferred direction of current flow in the metal changes.

New materials meet new theory 

This breakthrough in quantum physics was not possible until recently because kagome metals were only discovered around 2020. While scientists quickly observed the mysterious electrical switching effect in experiments, they could not explain how it worked.

The quantum interactions involved are very complex and require advanced understanding of how loop currents, quantum geometry, and magnetic fields work together -- knowledge that has only developed in recent years. These effects are also very sensitive to impurities, strain, and external conditions, which makes them difficult to study.

"This discovery happened because three things came together at just the right time: we finally had the new materials, the advanced theories to understand them, and the high-tech equipment to study them properly. None of these existed together until very recently, which is why no one could solve this puzzle before now," Professor Kontani added.

"The magnetic control of electrical properties in these metals could potentially enable new types of magnetic memory devices or ultra-sensitive sensors. Our study provides the fundamental understanding needed to begin developing the next generation of quantum-controlled technology," he said.
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Scientists uncover a hidden power source inside a monster black hole | ScienceDaily
A hundred years before the Event Horizon Telescope Collaboration released the first image of a black hole in 2019 - located at the heart of the galaxy M87 - astronomer Heber Curtis had already discovered a strange jet protruding from the galaxy's center. Today, we know this to be the jet of the black hole M87*. Such jets are also emitted by other black holes. Theoretical astrophysicists at Goethe University have now developed a numerical code to describe with high mathematical precision how black holes transform their rotational energy into such ultra-fast jets.


						
For nearly two centuries, it was unclear that the bright spot in the constellation Virgo, which Charles Messier had described in 1781 as "87: Nebula without stars," was in fact a very large galaxy. As a result, there was initially no explanation for the strange jet discovered in 1918 emerging from the center of this "nebula."

At the heart of the giant galaxy M87 lies the black hole M87*, which contains a staggering six and a half billion solar masses and spins rapidly on its axis. Using the energy from this rotation, M87* powers a particle jet expelled at nearly the speed of light, stretching across an immense 5,000 light-years. Such jets are also generated by other rotating black holes. They contribute to disperse energy and matter throughout the universe and can influence the evolution of entire galaxies.

A team of astrophysicists at Goethe University Frankfurt, led by Prof. Luciano Rezzolla, has developed a numerical code, named the Frankfurt particle-in-cell code for black hole spacetimes (FPIC), which describes with high precision the processes that convert rotational energy into a particle jet. The result: In addition to the Blandford-Znajek mechanism - which has so far been considered responsible for the extraction of rotational energy from the black hole via strong magnetic fields - the scientists have revealed that another process is involved in the energy extraction, namely, magnetic reconnection. In this process, magnetic field lines break and reassemble, leading to magnetic energy being converted into heat, radiation, and eruptions of plasma.

The FPIC code simulated the evolution of a vast number of charged particles and extreme electromagnetic fields under the influence of the black hole's strong gravity. Dr. Claudio Meringolo, the main developer of the code, explains: "Simulating such processes is crucial for understanding the complex dynamics of relativistic plasmas in curved spacetimes near compact objects, which are governed by the interplay of extreme gravitational and magnetic fields."

The investigations required highly demanding supercomputer simulations that consumed millions of CPU hours on Frankfurt's "Goethe" supercomputer and Stuttgart's "Hawk." This large computing power was essential to solve Maxwell's equations and the equations of motion for electrons and positrons according to Albert Einstein's theory of general relativity.

In the equatorial plane of the black hole, the researchers' calculations revealed intense reconnection activity, leading to the formation of a chain of plasmoids - a condensation of plasma in energetic "bubbles" - moving at nearly the speed of light. According to the scientists, this process is accompanied by the generation of particles with negative energy that is used to power extreme astrophysical phenomena like jets and plasma eruptions.

"Our results open up the fascinating possibility that the Blandford-Znajek mechanism is not the only astrophysical process capable of extracting rotational energy from a black hole," says Dr. Filippo Camilloni, who also worked on the FPIC project, "but that magnetic reconnection also contributes."

"With our work, we can demonstrate how energy is efficiently extracted from rotating black holes and channeled into jets," says Rezzolla. "This allows us to help explain the extreme luminosities of active galactic nuclei as well as the acceleration of particles to nearly the speed of light." He adds that it is incredibly exciting and fascinating to better understand what happens near a black hole using sophisticated numerical codes. "At the same time, it is even more rewarding to be able to explain the results of these complex simulations with a rigorous mathematical treatment -- as we have done in our work."
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Gaia solves the mystery of tumbling asteroids and reveals what's inside them | ScienceDaily
Whether an asteroid is spinning neatly on its axis or tumbling chaotically, and how fast it is doing so, has been shown to be dependent on how frequently it has experienced collisions. The findings, presented at the EPSC-DPS2025 Joint Meeting in Helsinki, are based on data from the European Space Agency's Gaia mission and provide a means of determining an asteroid's physical properties - information that is vital for successfully deflecting asteroids on a collision course with Earth.


						
"By leveraging Gaia's unique dataset, advanced modelling and A.I. tools, we've revealed the hidden physics shaping asteroid rotation, and opened a new window into the interiors of these ancient worlds," said Dr Wen-Han Zhou of the University of Tokyo, who presented the results at EPSC-DPS2025.

During its survey of the entire sky, the Gaia mission produced a huge dataset of asteroid rotations based on their light curves, which describe how the light reflected by an asteroid changes over time as it rotates. When the asteroid data is plotted on a graph of the rotation period versus diameter, something startling stands out - there's a gap, or dividing line that appears to split two distinct populations.

Now a study led by Zhou, much of which was conducted while he was at the Observatoire de la Cote d'Azur in France, has revealed the reason for this gap - and in doing so solved some long-standing mysteries about asteroid rotation.

"We built a new model of asteroid-spin evolution that considers the tug of war between two key processes, namely collisions in the Asteroid Belt that can jolt asteroids into a tumbling state, and internal friction, which gradually smooths their spin back to a stable rotation," said Zhou. "When these two effects balance, they create a natural dividing line in the asteroid population."

By applying machine learning to Gaia's asteroid catalogue and then comparing the results to their model's prediction, Zhou's team found that the location of the gap matched what their model predicted almost perfectly.

Below the gap are slowly tumbling asteroids with rotational periods of less than 30 hours, while above the gap are the faster 'pure' spinners.




For decades, astronomers have been puzzled about why there are so many asteroids tumbling chaotically rather than spinning around a single rotational axis, and why smaller asteroids are more likely to be tumbling slowly.

Zhou's study shows that collisions and the effects of sunlight are key. Tumbling motion usually starts when an asteroid spins slowly. Its slow rotation means that it is more easily disturbed by collisions, which can knock the asteroid into a chaotic tumble.

Ordinarily, the subtle force of sunlight would be expected to cause the asteroid to stop tumbling and spin up. The surface of an asteroid absorbs heat from the Sun and re-emits it in different directions. The emitted photons give the asteroid a tiny push, one that builds up over time, and depending on the asteroid can either speed up its rotation or slow it down. For an asteroid that is spinning smoothly on its axis, the directions in which sunlight is absorbed and re-emitted remains constant, allowing the strength of the push from sunlight to build up.

However, for tumbling asteroids the effect of sunlight is much weaker. Because they are rotating chaotically, different parts of the surface are absorbing and re-emitting heat at any given time. Rather than giving the asteroid a consistent push, the effect of absorbing and re-emitting sunlight is smoothed out, so there's no preferred push in any direction. As a result, slowly tumbling asteroids change their spin very slowly, and become stuck in the slow-rotation zone below the gap in the observational data from Gaia.

There's a practical usefulness to this discovery. By understanding how the rigidity of asteroids' interior structure relates to their rotation, it's possible to use that knowledge to infer the internal properties of the asteroids. From the Gaia data, the findings support the picture of asteroids as loosely held together rubble piles, with lots of holes and cavities blanketed in thick, dusty regolith.

Understanding the properties of asteroids also has repercussions for how to deflect a hazardous asteroid on a collision course, because a rubble pile asteroid would react to a kinetic impact like NASA's DART differently than a solid, rigid body. Thanks to these findings, astronomers could soon have an extensive catalogue of the internal structures of potentially hazardous asteroids, which could hold the key of how to deflect them.

"With forthcoming surveys like the Vera C. Rubin Observatory's Legacy Survey of Space and Time (LSST), we'll be able to apply this method to millions more asteroids, refining our understanding of their evolution and make-up," said Zhou.
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Scientists accidentally create a tiny "rainbow chip" that could supercharge the internet | ScienceDaily
A few years ago, researchers in Michal Lipson's lab noticed something remarkable.


						
They were working on a project to improve LiDAR, a technology that uses lightwaves to measure distance. The lab was designing high-power chips that could produce brighter beams of light.

"As we sent more and more power through the chip, we noticed that it was creating what we call a frequency comb," says Andres Gil-Molina, a former postdoctoral researcher in Lipson's lab.

A frequency comb is a special type of light that contains many colors lined up next to each other in an orderly pattern, kind of like a rainbow. Dozens of colors -- or frequencies of light -- shine brightly, while the gaps between them remain dark. When you look at a frequency comb on a spectrogram, these bright frequencies appear as spikes, or teeth on a comb. This offers the tremendous opportunity of sending dozens of streams of data simultaneously. Because the different colors of light don't interfere with each other, each tooth acts as its own channel.

Today, creating a powerful frequency comb requires large and expensive lasers and amplifiers. In their new paper in Nature Photonics, Lipson, Eugene Higgins Professor of Electrical Engineering and professor of Applied Physics, and her collaborators show how to do the same thing on a single chip.

"Data centers have created tremendous demand for powerful and efficient sources of light that contain many wavelengths," says Gil-Molina, who is now a principal engineer at Xscape Photonics. "The technology we've developed takes a very powerful laser and turns it into dozens of clean, high-power channels on a chip. That means you can replace racks of individual lasers with one compact device, cutting cost, saving space, and opening the door to much faster, more energy-efficient systems."

"This research marks another milestone in our mission to advance silicon photonics," Lipson said. "As this technology becomes increasingly central to critical infrastructure and our daily lives, this type of progress is essential to ensuring that data centers are as efficient as possible."

Cleaning up messy light




The breakthrough started with a simple question: What's the most powerful laser we can put on a chip?

The team chose a type called a multimode laser diode, which is used widely in applications like medical devices and laser cutting tools. These lasers can produce enormous amounts of light, but the beam is "messy," which makes it hard to use for precise applications.

Integrating such a laser into a silicon photonics chip, where the light pathways are just a few microns -- even hundreds of nanometers -- wide, required careful engineering.

"We used something called a locking mechanism to purify this powerful but very noisy source of light," Gil-Molina says. The method relies on silicon photonics to reshape and clean up the laser's output, producing a much cleaner, more stable beam, a property scientists call high coherence.

Once the light is purified, the chip's nonlinear optical properties take over, splitting that single powerful beam into dozens of evenly spaced colors, a defining feature of a frequency comb. The result is a compact, high-efficiency light source that combines the raw power of an industrial laser with the precision and stability needed for advanced communications and sensing.

Why it matters now

The timing for this breakthrough is no accident. With the explosive growth of artificial intelligence, the infrastructure inside data centers is straining to move information fast enough, for example, between processors and memory. State-of-the-art data centers are already using fiber optic links to transport data, but most of these still rely on single-wavelength lasers.




Frequency combs change that. Instead of one beam carrying one data stream, dozens of beams can run in parallel through the same fiber. That's the principle behind wavelength-division multiplexing (WDM), the technology that turned the internet into a global high-speed network in the late 1990s.

By making high-power, multi-wavelength combs small enough to fit directly on a chip, Lipson's team has made it possible to bring this capability into the most compact, cost-sensitive parts of modern computing systems. Beyond data centers, the same chips could enable portable spectrometers, ultra-precise optical clocks, compact quantum devices, and even advanced LiDAR systems.

"This is about bringing lab-grade light sources into real-world devices," says Gil-Molina. "If you can make them powerful, efficient, and small enough, you can put them almost anywhere."
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When sunshine became cheaper than coal | ScienceDaily
Solar energy is now so cost-effective that, in the sunniest countries, it costs as little as PS0.02 to produce one unit of power, making it cheaper than electricity generated from coal, gas or wind, according to a new study from the University of Surrey.


						
In a study published in Energy and Environment Materials, researchers from Surrey's Advanced Technology Institute (ATI) argue that solar photovoltaic (PV) technology is now the key driver of the world's transition to clean, renewable power.

Professor Ravi Silva, co-author of the study and Director of the ATI at the University of Surrey, said:

"Even here in the UK, a country that sits 50 degrees north of the equator, solar is the cheapest option for large-scale energy generation. Globally, the total amount of solar power installed passed 1.5 terawatts in 2024 - twice as much as in 2020 and enough to power hundreds of millions of homes. Simply put, this technology is no longer a moonshot prospect but a foundational part of the resilient, low-carbon energy future that we all want to bring to reality."

The research team also found that the price of lithium-ion batteries has fallen by 89% since 2010, making solar-plus-storage systems as cost-effective as gas power plants. These hybrid setups, which combine solar panels with batteries, are now standard in many regions and allow solar energy to be stored and released when needed, turning it into a more reliable, dispatchable source of power that helps balance grid demand.

Despite many reasons to be optimistic, the ATI research team points to several challenges - particularly connecting large amounts of solar power to existing electricity networks. In some regions, such as California and China, high solar generation has led to grid congestion and wasted energy when supply exceeds demand.

Dr Ehsan Rezaee, co-author of the study from the University of Surrey, comments:

"Connecting growing levels of solar power to electricity networks is now one of the biggest challenges. Smart grids, artificial intelligence forecasting and stronger links between regions will be vital to keep power systems stable as renewable energy use rises."




Professor Silva added:

"With the integration of energy storage and smart grid technologies, solar is now capable of delivering reliable, affordable and clean power at scale. Innovations in materials such as perovskite solar cells could boost energy output by up to 50% without increasing land use.

"However, progress will depend on consistent, long-term policy support. Initiatives such as the Inflation Reduction Act in the US, the EU's REPowerEU plan and India's Production Linked Incentive scheme show how clear direction can drive investment and innovation. Sustained commitment and international collaboration will be essential if we are to accelerate the world's transition to a clean and reliable energy system."
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Astronomers discover the most powerful and distant cosmic ring ever seen | ScienceDaily
The most distant and most powerful 'odd radio circle' (ORC) known so far has been discovered by astronomers.


						
These curious rings are a relatively new astronomical phenomenon, having been detected for the first time just six years ago. Only a handful of confirmed examples are known - most of which are 10-20 times the size of our Milky Way galaxy.

ORCs are enormous, faint, ring-shaped structures of radio emission surrounding galaxies which are visible only in the radio band of the electromagnetic spectrum and consist of relativistic, magnetized plasma. Previous research has suggested they might be caused by shockwaves from merging supermassive black holes or galaxies.

Now, a new study published on October 2 in Monthly Notices of the Royal Astronomical Society proposes that the rings of light may actually be linked to superwind outflows from spiral host radio galaxies.

Researchers led by the University of Mumbai made their discovery with the help of the RAD@home Astronomy Collaboratory citizen science platform and the Low-Frequency Array (LOFAR), the world's largest and most sensitive radio telescope operating at low frequencies (10 to 240 megahertz).

The source, designated RAD J131346.9+500320, lies nearly at redshift ~0.94 (when the universe was half its current age), making it both the most distant and the most powerful ORC known to date.

It also has not one but two intersecting rings - only the second such example with this feature - sparking more questions than answers.




Dr Ananda Hota, founder of the RAD@home Astronomy Collaboratory for citizen science research, said: "This work shows how professional astronomers and citizen scientists together can push the boundaries of scientific discovery.

"ORCs are among the most bizarre and beautiful cosmic structures we've ever seen - and they may hold vital clues about how galaxies and black holes co-evolve, hand-in-hand."

RAD J131346.9+500320 is the first ORC discovered through citizen science and the first identified with the help of LOFAR.

LOFAR is a cutting-edge pan-European radio telescope, with hundreds of thousands of simple antennas spread across the Netherlands and partner stations in many European countries. Working together as one giant interferometer, it provides an exceptionally sharp and sensitive view of the sky at low radio frequencies.

It enables astronomers to look back billions of years to a time before the first stars and galaxies formed by surveying vast areas of the low-frequency radio sky.

Alongside the new ORC discovery, the RAD@home Astronomy Collaboratory also found two other unusual cosmic giants.




The first, RAD J122622.6+640622, is a galaxy nearly three million light-years across - more than 25 times the size of our Milky Way. One of its powerful jets suddenly bends sideways, as if forced off course, and then blows a spectacular radio ring about 100,000 light-years wide.

The second, RAD J142004.0+621715, stretches across 1.4 million light-years and shows a similar ring of radio emission at the end of one of its jets, with another narrow radio jet on the other side of the host galaxy.

Both galaxies sit in crowded regions of space called galaxy clusters, where their jets likely interact with surrounding matter, million degree hot thermal plasma, which shapes these striking cosmic structures.

All three objects are found in galaxy clusters weighing about 100 trillion Suns, suggesting that interactions of relativistic magnetised plasma jets with the surrounding hot thermal plasma may help shape these rare rings.

Co-author Dr Pratik Dabhade, of the National Centre for Nuclear Research in Warsaw, Poland, said: "These discoveries show that ORCs and radio rings are not isolated curiosities - they are part of a broader family of exotic plasma structures shaped by black hole jets, winds, and their environments.

"The fact that citizen scientists uncovered them highlights the continued importance of human pattern recognition, even in the age of machine learning."

With upcoming facilities such as the Square Kilometre Array (SKA), astronomers expect many more ORCs to be uncovered.

At the same time, new optical surveys such as the Dark Energy Spectroscopic Instrument (DESI) and the Vera C. Rubin Observatory's Large Synoptic Survey Telescope (LSST) will provide the redshifts and environments of their host galaxies, helping to piece together how these mysterious rings form and evolve.

For now, the three new cosmic rings - discovered not by automated software but by sharp-eyed citizen scientists - represent an important step toward unlocking the secrets of these vast, puzzling structures.
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ESA's chilling new "super antenna" in Australia reaches spacecraft billions of miles away | ScienceDaily
The European Space Agency (ESA) has expanded its capability to communicate with scientific, exploration and space safety missions across our Solar System with the inauguration of a new 35-m diameter deep space antenna -- the fourth for Estrack, ESA's deep space tracking network.


						
Located in New Norcia, about 115 km north of Perth, Western Australia, the 'New Norcia 3' antenna will help meet the agency's fast-increasing data download needs and secure Europe's independence and leadership in space.

Speaking at the inauguration on October 4, Josef Aschbacher, Director General of ESA, said: "This strategic investment reinforces ESA's deep-space communication capabilities and maximizes the return of our missions' most valuable asset: data delivered from spacecraft voyaging far from Earth. New and exciting opportunities between the European and Australian space sectors are opening up with Australia announcing this week a mandate to begin negotiations on a cooperative agreement with ESA."

Started in 2021 and delivered on schedule, this construction is the result of the outstanding capabilities of ESA, European and Australian industry, and excellent cooperation with our Australian partners. When the new deep space antenna enters service in 2026, it will support ESA's current flagship missions flown as part of the agency's scientific, exploration and space safety fleets, including Juice, Solar Orbiter, BepiColombo, Mars Express and Hera, and will be a critical enabler for upcoming missions including Plato, Envision, Ariel, Ramses and Vigil.

The new antenna, as part of the Estrack network, will also serve ESA's efforts towards international collaboration. As part of mutual cross-support arrangements with the agency's partners, the new antenna can support other space agencies such as NASA, Japan's JAXA, and India's ISRO as well as commercial space missions, boosting science return and operational efficiency for all parties involved.

ESA's fourth deep space antenna, the second one on the site at New Norcia, is the most technologically sophisticated antenna to date. It incorporates advanced deep space communication capabilities, including components cryogenically cooled to around -263degC, near absolute zero. This sensitivity allows it to detect extremely weak signals from distant spacecraft and to maximize data return. For transmission, a 20kW radio-frequency amplifier enables transmission of commands to spacecraft millions and even billions of kilometers away from Earth. The antenna also features advanced clock and timing systems and world-class radio frequency communication tools and techniques to support deep space communication.

A symbol of ESA partnership with Australia

Opened in 2003, ESA's Estrack station at New Norcia, Western Australia, demonstrates ESA's strong engagement in the Asia-Pacific region and especially Australia, part of the long-term cooperation between ESA and Australia in the space domain. It enables significant economic, technological and scientific benefits for both partners, and will pave the way for further collaboration in areas such as communications, space safety and mission operations.




Enrico Palermo, Head of the Australian Space Agency, ASA, said: "Australia is well known as a trusted, experienced and capable operator in deep-space communications. This investment by ESA and the Australian Government will unlock millions of dollars in local economic value as well as employment over the projected lifetime of 50 years."

"It's another chapter in the story of Australian and European partnership in space, which we will grow further as we begin to negotiate a new Cooperation Agreement between Australia and ESA," he added.

The inauguration ceremony was led by ESA Director General Josef Aschbacher alongside Enrico Palermo, Head of the Australian Space Agency, and Rolf Densing, ESA Director of Operations, together with Stephen Dawson, the Western Australia Minister for Regional Development, Ports, Science and Innovation, Medical Research and the Kimberley, with Sabine Winton, Western Australia Minister for Education, Early Childhood, Preventative Health and the Wheatbelt, in attendance.

The new antenna has an estimated construction cost of EUR 62.3 million, covering antenna procurement and construction as well as upgrades to station buildings and services, with a contribution of EUR 3 million from the Australian Space Agency allocated to the evolution of the New Norcia Station.

Construction was led by European industry, with Thales Alenia Space (France) and Schwartz Hautmont Construcciones Metalicas (Spain) as co-prime contractors. A significant portion of the budget was spent in Australia with the involvement of several Australian companies including TIAM Solutions, Thales Australia, Fredon and Westforce Construction.

"This new deep-space antenna is a cornerstone for European and Australian space industries," said Herve Derrey, CEO of Thales Alenia Space. "Its inauguration demonstrates our capacity to build strategic, world-class space infrastructure anywhere. It required implementing advanced technologies and shows we are able to deliver the mission operations infrastructure that enables European scientists to go where they wish to explore. Alongside Schwartz Hautmont and mtex antenna technology, we are very proud of this first major success for the E-DSA2 consortium."

A new antenna at ESA's New Norcia ground station




New Norcia provides a strategic geographical position allowing around-the-clock coverage for deep space missions, with a perfect complement to ESA's stations in Malargue (Argentina) and Cebreros (Spain). Once the new addition is made operational, New Norcia will become ESA's first ground station equipped with two deep space antennas.

ESA's ground station and antennas in New Norcia are locally operated by CSIRO, Australia's national science agency. CSIRO similarly operates NASA's deep space communication complex located at Tidbinbilla near Canberra.

Western Australia is also the location over which payloads launching from Europe's Spaceport in Kourou, French Guiana, separate from their launcher. Located a few hundred meters from the deep space antennas, a smaller, more agile 4.5-meter antenna tracks Vega-C and Ariane 6 rockets and acquires critical telemetry used to monitor the in-flight status of those launch vehicles.

The station also hosts a custom-built transponder antenna to calibrate the measurements of ESA's Biomass mission, launched in 2025. The Biomass Calibration Transponder will be visited a couple of times per year by the satellite over the course of its five-year survey of Earth's forests.
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October's sky comes alive with a supermoon and shooting stars | ScienceDaily
A supermoon takes over the sky, the Draconid meteor shower peeks through, and the Orionid meteor shower shines bright.


						
Skywatching Highlights
    	Oct. 6: The October supermoon
    	Oct. 6-10: The Draconid meteor shower
    	Oct. 21: The Orionid meteor shower peaks (full duration Sept. 26 -- Nov. 22)

<See video link at the bottom.>

Transcript

What's Up for October? A Supermoon takes over, the Draconid meteor shower peeks through, and the Orionid meteors sparkle across the night sky.

The evening of October 6, look up and be amazed as the full moon is bigger and brighter because -- it's a supermoon!

This evening, the moon could appear to be about 30% brighter and up to 14% larger than a typical full moon. But why?




Supermoons happen when a new moon or a full moon coincides with "perigee," which is when the moon is at its closest to Earth all month.

So this is an exceptionally close full moon! Which explains its spectacular appearance.

And what timing -- while the supermoon appears on October 6th, just a couple of days before on October 4th is "International Observe the Moon Night"!

It's an annual, worldwide event when Moon enthusiasts come together to enjoy our natural satellite.You can attend or host a moon-viewing party, or simply observe the Moon from wherever you are.

So look up, and celebrate the moon along with people all around the world!

The supermoon will light up the sky on October 6th, but if you luck into some dark sky between October 6th and 10th, you might witness the first of two October meteor showers -- the Draconids!




The Draconid meteor shower comes from debris trailing the comet 21P Giacobini-Zinner burning up in Earth's atmosphere

These meteors originate from nearby the head of the constellation Draco the dragon in the northern sky and the shower can produce up to 10 meteors per hour!

The Draconids peak around October 8th, but if you don't see any, you can always blame the bright supermoon and wait a few weeks until the next meteor shower -- the Orionids!

The Orionid meteor shower, peaking October 21, is set to put on a spectacular show, shooting about 20 meteors per hour across the night sky.

This meteor shower happens when Earth travels through the debris trailing behind Halley's Comet and it burns up in our atmosphere.

The full duration of the meteor shower stretches from September 26 to November 22, but your best bet to see meteors is on October 21 before midnight until around 2 am.

This is because, not only is this night the shower's peak, it is also the October new moon, meaning the moon will be between the Earth and the Sun, making it dark and invisible to us.

With a moonless sky, you're much more likely to catch a fireball careening through the night.

So find a dark location after the sun has set, look to the southeast sky (if you're in the northern hemisphere) and the northeast (if you're in the southern hemisphere) and enjoy!

Orionid meteors appear to come from the direction of the Orion constellation but you might catch them all across the sky.

Here are the phases of the Moon for October.
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Thousands of sparkling newborn stars ignite in Webb's Lobster Nebula view | ScienceDaily
This is a sparkling scene of star birth captured by NASA's James Webb Space Telescope. What appears to be a craggy, starlit mountaintop kissed by wispy clouds is actually a cosmic dust-scape being eaten away by the blistering winds and radiation of nearby, massive, infant stars.


						
Called Pismis 24, this young star cluster resides in the core of the nearby Lobster Nebula, approximately 5,500 light-years from Earth in the constellation Scorpius. Home to a vibrant stellar nursery and one of the closest sites of massive star birth, Pismis 24 provides rare insight into large and massive stars. Its proximity makes this region one of the best places to explore the properties of hot young stars and how they evolve.

At the heart of this glittering cluster is the brilliant Pismis 24-1. It is at the center of a clump of stars above the jagged orange peaks, and the tallest spire is pointing directly toward it. Pismis 24-1 appears as a gigantic single star, and it was once thought to be the most massive known star. Scientists have since learned that it is composed of at least two stars, though they cannot be resolved in this image. At 74 and 66 solar masses, respectively, the two known stars are still among the most massive and luminous stars ever seen.

Captured in infrared light by Webb's NIRCam (Near-Infrared Camera), this image reveals thousands of jewel-like stars of varying sizes and colors. The largest and most brilliant ones with the six-point diffraction spikes are the most massive stars in the cluster. Hundreds to thousands of smaller members of the cluster appear as white, yellow, and red, depending on their stellar type and the amount of dust enshrouding them. Webb also shows us tens of thousands of stars behind the cluster that are part of the Milky Way galaxy.

Super-hot, infant stars -some almost 8 times the temperature of the Sun - blast out scorching radiation and punishing winds that are sculpting a cavity into the wall of the star-forming nebula. That nebula extends far beyond NIRCam's field of view. Only small portions of it are visible at the bottom and top right of the image. Streamers of hot, ionized gas flow off the ridges of the nebula, and wispy veils of gas and dust, illuminated by starlight, float around its towering peaks.

Dramatic spires jut from the glowing wall of gas, resisting the relentless radiation and winds. They are like fingers pointing toward the hot, young stars that have sculpted them. The fierce forces shaping and compressing these spires cause new stars to form within them. The tallest spire spans about 5.4 light-years from its tip to the bottom of the image. More than 200 of our solar systems out to Neptune's orbit could fit into the width its tip, which is 0.14 lightyears.

In this image, the color cyan indicates hot or ionized hydrogen gas being heated up by the massive young stars. Dust molecules similar to smoke here on Earth are represented in orange. Red signifies cooler, denser molecular hydrogen. The darker the red, the denser the gas. Black denotes the densest gas, which is not emitting light. The wispy white features are dust and gas that are scattering starlight.

The James Webb Space Telescope is the world's premier space science observatory. Webb is solving mysteries in our solar system, looking beyond to distant worlds around other stars, and probing the mysterious structures and origins of our universe and our place in it. Webb is an international program led by NASA with its partners, ESA (European Space Agency) and CSA (Canadian Space Agency).




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/10/251005085645.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Black holes might hold the key to a 60-year cosmic mystery | ScienceDaily
The universe is full of different types of radiation and particles that can be observed here on Earth. This includes photons across the entire range of the electromagnetic spectrum, from the lowest radio frequencies all the way to the highest-energy gamma rays. It also includes other particles such as neutrinos and cosmic rays, which race through the universe at close to the speed of light.


						
Curiously, "cosmic rays" are not actually rays - this name has historical reasons - but small particles, mostly atomic nuclei, which are accelerated to enormous energies somewhere in the universe. Although their sources are not yet fully understood, they are most likely associated with some of the most extreme environments in the universe, such as black holes, supernovae, or rotating neutron stars (a type of dead star).

But occasionally cosmic rays have much higher energy than usual. We've known about this since 1962, but we still have no idea why.

We also don't know where this ultra-high-energy cosmic radiation comes from.

Now, research from the Norwegian University of Science and Technology (NTNU) may have found the answer to this big unanswered question in physics.

Supermassive black holes may be the cause

Foteini Oikonomou, an associate professor at NTNU's Department of Physics, is working on the case. In a recent article, she and her colleagues present a completely new and plausible explanation for this ultra-high-energy radiation.




The lead author is PhD research fellow Domenik Ehlert from the same department. The team also includes postdoctoral fellow Enrico Peretti from the Universite Paris Cite. Their work focuses on astroparticle physics, which studies the relationship between the smallest particles in the universe and the universe's largest phenomena.

"We suspect that this high-energy radiation is created by winds from supermassive black holes," said Oikonomou.

But what on earth does that mean?

Active black holes create winds

The Milky Way is the neighborhood in the universe where you and I live. Our Sun and solar system are part of this galaxy, along with at least 100 billion other stars.

"There is a black hole called Sagittarius-A* located right in the centre of the Milky Way. This black hole is currently in a quiet phase where it isn't consuming any stars, as there is not enough matter in the vicinity," Peretti said.




This contrasts with growing, supermassive, active black holes that consume up to several times the mass of our own Sun each year.

"A tiny portion of the material can be pushed away by the force of the black hole before it is pulled in. As a result, around half of these supermassive black holes create winds that move through the universe at up to half the speed of light," Peretti said.

We have known about these gigantic winds for approximately ten years. The winds from these black holes can affect galaxies. By blowing away gases, they can prevent new stars from forming, for example. This is dramatic enough in itself, but Oikonomou and her colleagues looked at something else, much smaller, that these winds could be the cause of."

It is possible that these powerful winds accelerate the particles that create the ultra-high-energy radiation," said Ehlert.

To understand this, we also need to explain a little bit about atoms.

Atoms and enormous amounts of energy

Atoms consist of a nucleus, which is made up of protons and neutrons. These particles are made up of quarks, but we don't need to go into that right now.

One or more electrons can be found around this nucleus in the so-called cloud.

"The ultra-high-energy radiation consists of protons or atomic nuclei with energy up to 1020 electron volts," explained Oikonomou.

If that number doesn't mean anything to you, you should know that in this context, it is an absolutely enormous amount of energy.

"A particle like this, which is smaller than an atom, contains about as much energy as a tennis ball when Serena Williams serves it at 200 kilometers per hour," said Oikonomou.

It corresponds to approximately a billion times more energy than the particles created by researchers in the Large Hadron Collider in Switzerland and France.

Fortunately, these cosmic rays are destroyed by the Earth's atmosphere. When they reach ground level, they are as harmless as all the other cosmic radiation that reaches us at the Earth's surface.

"But for astronauts, cosmic radiation is a very serious problem," Oikonomou said.

Airline crews don't need to worry about this because they don't fly high enough.

"The main concern for astronauts is cosmic low-energy radiation produced by our own Sun, because it is much more common. The rays we study are infrequent enough that it is extremely unlikely they would pass through an astronaut," she said.

Other suspects

Previously, researchers have looked into whether these high-energy particles come from gamma-ray bursts, from galaxies that are creating new stars at an extremely high rate, or from plasma outflows from supermassive black holes.

However, Oikonomou and her colleagues have another hypothesis.

"All the other hypotheses are very good guesses - they are all sources that contain a lot of energy. But no one has provided evidence that any of them are the source. That is why we decided to investigate the winds from the supermassive black holes," said Ehlert.

Guilty? Maybe

So what do we actually know? Is it the winds that create the high-energy particles in the cosmic radiation?

"Our answer is more of a cautious 'maybe'," said Oikonomou.

That doesn't sound particularly dramatic. However, when researchers ask questions like this, they often feel a sense of excitement and think "YES, that might just be the case!," but that doesn't mean it is the case in this instance.

"We find that the conditions related to these winds align particularly well with particle acceleration. But we are still unable to prove that it is specifically these winds that accelerate the particles behind the high-energy cosmic radiation," Oikonomou said.

However, the model the researchers are using can explain one specific aspect of these particles that we still don't understand. Within a certain energy range, the particles have a chemical composition that other models cannot explain in any meaningful way.

"We can also test the model using neutrino experiments," said Oikonomou.

That, however, is something for a completely different article.

"In the years to come, we hope to collaborate with neutrino astronomers to test our hypothesis," Oikonomou said. Perhaps they will then find more evidence, one way or the other.
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Lighting the way for electric vehicles by using streetlamps as chargers | ScienceDaily
Electric vehicles (EVs) can have lower fuel costs and reduce emissions relative to cars that use gasoline, but they are only a practical option if drivers have convenient ways to charge them. For people who live in multi-unit dwellings or in urban areas, access to charging infrastructure may be particularly limited, which in turn limits EV adoption.


						
To address this issue, a team of researchers at Penn State created a scalable framework to develop, analyze and evaluate using streetlights as a low-cost, equitable EV charging option. They then installed 23 streetlight charging units in Kansas City, Missouri, and tested their framework. The researchers found that streetlight charging stations, compared to traditional EV charging stations, were more cost- and time-effective, had fewer negative environmental impacts, and were more convenient and accessible.

Their results were published in the Journal of Urban Planning and Development, which is overseen by the American Society of Civil Engineers.

"The motivation for this work comes from the fact that many apartment and multi-unit dwelling residents, particularly in urban and downtown areas, lack access to dedicated home EV chargers, since they don't have the privilege of owning a garage," said Xianbiao "XB" Hu, associate professor of civil and environmental engineering. "Fortunately, streetlight poles are already powered and typically owned by municipalities, making them relatively easy to work with. Their placement -- often near on-street parking and in high-traffic areas -- makes them well-positioned to serve both local residents and visitors."

Funded by the U.S. Department of Energy, the researchers partnered with the Kansas City, the non-profit organization Metro Energy Center, local utilities companies and the National Renewable Energy Lab to retrofit existing streetlights to function as EV chargers. They then established a three-pronged framework -- focused on demand, feasibility and benefits -- for other communities to use to develop streetlight EV chargers.

"The scalability was a huge part of what makes this framework important," said corresponding author Yang "Chris" Song, who was a doctoral student at Penn State at the time of the research and is now a data scientist at ElectroTempo. "Creating something that works not just in one specific city but that can be adopted by many communities easily is critical for increasing EV use across the country."

To determine demand, the researchers looked at factors including land use, station density, points of interest nearby, and traffic volume and then used the data to train artificial intelligence models to make demand predictions based on these factors.




"We also took into account equity, which here means the proactive engagement with the community to ensure fair and inclusive distribution of the streetlight charging benefits across diverse neighborhoods," Song said.

The researchers used the demand and equity analyses to select 23 streetlights and installed EV charging stations. They collected data from the stations for one year.

Compared to traditional EV charging ports, they found that these stations were much cheaper to install, since the infrastructure already existed. They also found that the streetlight chargers offered significantly faster charging speeds, likely because they draw power from dedicated municipal electrical lines and face less competition from multiple vehicles charging simultaneously, unlike clustered commercial stations, according to Yuyan "Annie" Pan, a postdoctoral researcher working with Hu. The streetlight charging stations also benefited the environment, since there were gasoline savings and greenhouse gas reductions by using locations where cars were already parking.

"We found that using streetlights for EV charging offers an innovative and equitable approach to expanding charging infrastructure and promoting sustainable electrification," Pan said.

For next steps, the researchers said they would like to build on their models to incorporate more detailed socio-economic data and weather information. Incorporating socio-economic factors will help identify communities with limited EV access or adoption potential, ensuring more equitable infrastructure deployment. Weather data is also critical, as extreme temperatures can affect battery performance, travel frequency and overall energy demand.

Tianjia Yang, a postdoctoral researcher, and Yuxin Ding, a doctoral candidate, both of whom are affiliated with the Department of Civil and Environmental Engineering, are co-authors on the paper.

The U.S. Department of Energy supported this work.
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These little robots literally walk on water | ScienceDaily
Imagine a tiny robot, no bigger than a leaf, gliding across a pond's surface like a water strider. One day, devices like this could track pollutants, collect water samples or scout flooded areas too risky for people.


						
Baoxing Xu, professor of mechanical and aerospace engineering at the University of Virginia's School of Engineering and Applied Science, is pioneering a way to build them. In a new study published in Science Advances, Xu's research introduces HydroSpread, a first-of-its-kind fabrication method that has great potential to impact the growing field of soft robotics. This innovation allows scientists to make soft, floating devices directly on water, a technology that could be utilized in fields from health care to electronics to environmental monitoring.

Until now, the thin, flexible films used in soft robotics had to be manufactured on rigid surfaces like glass and then peeled off and transferred to water, a delicate process that often caused films to tear. HydroSpread sidesteps this issue by letting liquid itself serve as the "workbench." Droplets of liquid polymer could naturally spread into ultrathin, uniform sheets on the water's surface. With a finely tuned laser, Xu's team can then carve these sheets into complex patterns -- circles, strips, even the UVA logo -- with remarkable precision.

Using this approach, the researchers built two insect-like prototypes:
    	HydroFlexor, which paddles across the surface using fin-like motions.
    	HydroBuckler, which "walks" forward with buckling legs, inspired by water striders.

In the lab, the team powered these devices with an overhead infrared heater. As the films warmed, their layered structure bent or buckled, creating paddling or walking motions. By cycling the heat on and off, the devices could adjust their speed and even turn -- proof that controlled, repeatable movement is possible. Future versions could be designed to respond to sunlight, magnetic fields or tiny embedded heaters, opening the door to autonomous soft robots that can move and adapt on their own.

"Fabricating the film directly on liquid gives us an unprecedented level of integration and precision," Xu said. "Instead of building on a rigid surface and then transferring the device, we let the liquid do the work to provide a perfectly smooth platform, reducing failure at every step."

The potential reaches beyond soft robots. By making it easier to form delicate films without damaging them, HydroSpread could open new possibilities for creating wearable medical sensors, flexible electronics and environmental monitors -- tools that need to be thin, soft and durable in settings where traditional rigid materials don't work.

About the Researcher

Baoxing Xu is a nationally recognized expert in mechanics, compliant structures and bioinspired engineering. His lab at UVA Engineering focuses on translating strategies from nature -- such as the delicate mechanics of insect locomotion -- into resilient, functional devices for human use.

This work, supported by the National Science Foundation and 4-VA, was carried out within UVA's Department of Mechanical and Aerospace Engineering. Graduate and undergraduate researchers in Xu's group played a central role in the experiments, gaining hands-on experience with state-of-the-art fabrication and robotics techniques.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/10/251003033930.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Scientists finally found the "dark matter" of electronics | ScienceDaily
In a world-first, researchers from the Femtosecond Spectroscopy Unit at the Okinawa Institute of Science and Technology (OIST) have directly observed the evolution of the elusive dark excitons in atomically thin materials, laying the foundation for new breakthroughs in both classical and quantum information technologies. Their findings have been published in Nature Communications. Professor Keshav Dani, head of the unit, highlights the significance: "Dark excitons have great potential as information carriers, because they are inherently less likely to interact with light, and hence less prone to degradation of their quantum properties. However, this invisibility also makes them very challenging to study and manipulate. Building on a previous breakthrough at OIST in 2020, we have opened a route to the creation, observation, and manipulation of dark excitons."


						
"In the general field of electronics, one manipulates electron charge to process information," explains Xing Zhu, co-first author and PhD student in the unit. "In the field of spintronics, we exploit the spin of electrons to carry information. Going further, in valleytronics, the crystal structure of unique materials enables us to encode information into distinct momentum states of the electrons, known as valleys." The ability to use the valley dimension of dark excitons to carry information positions them as promising candidates for quantum technologies. Dark excitons are by nature more resistant to environmental factors like thermal background than the current generation of qubits, potentially requiring less extreme cooling and making them less prone to decoherence, where the unique quantum state breaks down.

Defining landscapes of energy with bright and dark excitons

Over the past decade, progress has been made in the development of a class of atomically thin semiconducting materials known as TMDs (transition metal dichalcogenides). As with all semiconductors, atoms in TMDs are aligned in a crystal lattice, which confines electrons to a specific level (or band) of energy, such as the valence band. When exposed to light, the negatively charged electrons are excited to a higher energy state - the conduction band - leaving behind a positively charged hole in the valence band. The electrons and holes are bound together by electrostatic attraction, forming hydrogen-like quasiparticles called excitons. If certain quantum properties of the electron and hole match, i.e. they have the same spin configuration and they inhabit the same 'valley' in momentum space (the energy minima that electrons and holes can occupy in the atomic crystal structure) the two recombine within a picosecond (1ps = 10[?]12 second), emitting light in the process. These are 'bright' excitons.

However, if the quantum properties of the electron and hole do not match up, the electron and hole are forbidden from recombining on their own and do not emit light. These are characterized as 'dark' excitons. "There are two 'species' of dark excitons," explains Dr. David Bacon, co-first author who is now at University College London, "momentum-dark and spin-dark, depending on where the properties of electron and hole are in conflict. The mismatch in properties not only prevents immediate recombination, allowing them to exist up to several nanoseconds (1ns = 10[?]9 second - a much more useful timescale), but also makes dark excitons more isolated from environmental interactions."

"The unique atomic symmetry of TMDs means that when exposed to a state of light with a circular polarization, one can selectively create bright excitons only in a specific valley. This is the fundamental principle of valleytronics. However, bright excitons rapidly turn into numerous dark excitons that can potentially preserve the valley information. Which species of dark excitons are involved and to what degree they can sustain the valley information is unclear, but this is a key step in the pursuit of valleytronic applications," explains Dr. Vivek Pareek, co-first author and OIST graduate who is now a Presidential Postdoctoral Fellow at the California Institute of Technology.

Observing electrons at the femtosecond scale

Using the world-leading TR-ARPES (time- and angle resolved photoemission spectroscopy) setup at OIST, which includes a proprietary, table-top XUV (extreme ultraviolet) source, the team has managed to track the characteristics of all excitons after the creation of bright excitons in a specific valley in a TMD semiconductor over time by simultaneously quantifying momentum, spin state, and population levels of electrons and holes - these properties have never been simultaneously quantified before.

Their findings show that within a picosecond, some bright excitons are scattered by phonons (quantized crystal lattice vibrations) into different momentum valleys, rendering them momentum-dark. Later, spin-dark excitons dominate, where electrons have flipped spin within the same valley, persisting on nanosecond scales.

With this, the team has overcome the fundamental challenge of how to access and track dark excitons, laying the foundation for dark valleytronics as a field. Dr. Julien Madeo of the unit summarizes: "Thanks to the sophisticated TR-ARPES setup at OIST, we have directly accessed and mapped how and what dark excitons keep long-lived valley information. Future developments to read out the dark excitons valley properties will unlock broad dark valleytronic applications across information systems."
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A tiny detector could unveil gravitational waves we've never seen before | ScienceDaily
Scientists have unveiled a new approach to detecting gravitational waves in the milli-Hertz frequency range, providing access to astrophysical and cosmological phenomena that are not detectable with current instruments.  


						
Gravitational waves--ripples in spacetime predicted by Einstein--have been observed at high frequencies by ground-based interferometers such as LIGO and Virgo, and at ultra-low frequencies by pulsar timing arrays. However, the mid-band range has remained a scientific blind spot.  

Developed by researchers at the Universities of Birmingham and Sussex, the new detector concept uses cutting-edge optical cavity and atomic clock technologies to sense gravitational waves in the elusive milli-Hertz frequency band (10[?]5 - 1 Hz).  

Publishing their proposal today (Oct. 3) in Classical and Quantum Gravity, the scientist reveal a detector that uses advances in optical resonator technology, originally developed for optical atomic clocks, to measure tiny phase shifts in laser light caused by passing gravitational waves. Unlike large-scale interferometers, these detectors are compact, relatively immune to seismic and Newtonian noise.  

Co-author Dr Vera Guarrera, from the University of Birmingham, commented: "By using technology matured in the context of optical atomic clocks, we can extend the reach of gravitational wave detection into a completely new frequency range with instruments that fit on a laboratory table. This opens the exciting possibility of building a global network of such detectors and searching for signals that would otherwise remain hidden for at least another decade." 

The milli-Hertz frequency band - sometimes called the 'mid-band' - is expected to host signals from a variety of astrophysical and cosmological sources, including compact binaries of white dwarfs and black hole mergers. Ambitious space missions such as LISA also target this frequency band, but they are scheduled for launch in the 2030s. The proposed optical resonator detectors could begin exploring this territory now. 

Co-author Professor Xavier Calmet, from the University of Sussex, commented: "This detector allows us to test astrophysical models of binary systems in our galaxy, explore the mergers of massive black holes, and even search for stochastic backgrounds from the early universe. With this method, we have the tools to start probing these signals from the ground, opening the path for future space missions." 

While future space-based missions like LISA will offer superior sensitivity, their operation is over a decade away. The proposed optical cavity detectors provide an immediate, cost-effective means to explore the milli-Hz band.  

The study also suggests that integrating these detectors with existing clock networks could extend gravitational wave detection to even lower frequencies, complementing high-frequency observatories like LIGO. 

Each unit consists of two orthogonal ultrastable optical cavities and an atomic frequency reference, enabling multi-channel detection of gravitational wave signals. This configuration not only enhances sensitivity but also allows for the identification of wave polarisation and source direction. 
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Rogue planet spotted devouring 6 billion tons every second | ScienceDaily
Astronomers have identified an enormous 'growth spurt' in a so-called rogue planet. Unlike the planets in our Solar System, these objects do not orbit stars, free-floating on their own instead. The new observations, made with the European Southern Observatory's Very Large Telescope (ESO's VLT), reveal that this free-floating planet is eating up gas and dust from its surroundings at a rate of six billion tonnes a second. This is the strongest growth rate ever recorded for a rogue planet, or a planet of any kind, providing valuable insights into how they form and grow.


						
"People may think of planets as quiet and stable worlds, but with this discovery we see that planetary-mass objects freely floating in space can be exciting places," says Victor Almendros-Abad, an astronomer at the Astronomical Observatory of Palermo, National Institute for Astrophysics (INAF), Italy and lead author of the new study.

The newly studied object, which has a mass five to 10 times the mass of Jupiter, is located about 620 light-years away in the constellation Chamaeleon. Officially named Cha 1107-7626, this rogue planet is still forming and is fed by a surrounding disc of gas and dust. This material constantly falls onto the free-floating planet, a process known as accretion. However, the team led by Almendros-Abad has now found that the rate at which the young planet is accreting is not steady.

By August 2025, the planet was accreting about eight times faster than just a few months before, at a rate of six billion tonnes per second! "This is the strongest accretion episode ever recorded for a planetary-mass object," says Almendros-Abad. The discovery, published on October 2 in The Astrophysical Journal Letters, was made with the X-shooter spectrograph on ESO's VLT, located in Chile's Atacama Desert. The team also used data from the James Webb Space Telescope, operated by the US, European and Canadian space agencies, and archival data from the SINFONI spectrograph on ESO's VLT.

"The origin of rogue planets remains an open question: are they the lowest-mass objects formed like stars, or giant planets ejected from their birth systems?" asks co-author Aleks Scholz, an astronomer at the University of St Andrews, United Kingdom. The findings indicate that at least some rogue planets may share a similar formation path to stars since similar bursts of accretion have been spotted in young stars before. As co-author Belinda Damian, also an astronomer at the University of St Andrews, explains: "This discovery blurs the line between stars and planets and gives us a sneak peek into the earliest formation periods of rogue planets."

By comparing the light emitted before and during the burst, astronomers gathered clues about the nature of the accretion process. Remarkably, magnetic activity appears to have played a role in driving the dramatic infall of mass, something that has only been observed in stars before. This suggests that even low-mass objects can possess strong magnetic fields capable of powering such accretion events. The team also found that the chemistry of the disc around the planet changed during the accretion episode, with water vapour being detected during it but not before. This phenomenon had been spotted in stars but never in a planet of any kind.

Free-floating planets are difficult to detect, as they are very faint, but ESO's upcoming Extremely Large Telescope (ELT), operating under the world's darkest skies for astronomy, could change that. Its powerful instruments and giant main mirror will enable astronomers to uncover and study more of these lonely planets, helping them to better understand how star-like they are. As co-author and ESO astronomer Amelia Bayo puts it: "The idea that a planetary object can behave like a star is awe-inspiring and invites us to wonder what worlds beyond our own could be like during their nascent stages."

The team is composed of V. Almendros-Abad (Istituto Nazionale di Astrofisica -- Osservatorio Astronomico di Palermo, Italy), Aleks Scholz (School of Physics & Astronomy, University of St Andrews, United Kingdom [St Andrews]), Belinda Damian (St Andrews), Ray Jayawardhana (Department of Physics & Astronomy, Johns Hopkins University, USA [JHU]), Amelia Bayo (European Southern Observatory, Germany), Laura Flagg (JHU), Koraljka Muzic (Instituto de Astrofisica e Ciencias do Espaco, Faculdade de Ciencias, Universidade de Lisboa, Portugal), Antonella Natta (School of Cosmic Physics, Dublin Institute for Advanced Studies and University College Dublin, Ireland) Paola Pinilla (Mullard Space Science Laboratory, University College London, UK) and Leonardo Testi (Dipartimento di Fisica e Astronomia, Universita di Bologna, Italy).
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The Moon's far side is hiding a chilling secret | ScienceDaily
The interior of the mysterious far side of the moon may be colder than the side constantly facing Earth, suggests a new analysis of rock samples co-led by a UCL (University College London) and Peking University researcher.


						
The study, published in the journal Nature Geoscience, looked at fragments of rock and soil scooped up by China's Chang'e 6 spacecraft last year from a vast crater on the far side of the moon.

The research team confirmed previous findings that the rock sample was about 2.8 billion years old, and analysed the chemical make-up of its minerals to estimate that it formed from lava deep within the moon's interior at a temperature of about 1,100 degrees C - about 100 degrees C cooler than existing samples from the near side.

Co-author Professor Yang Li, based at UCL's Department of Earth Sciences and Peking University, said: "The near side and far side of the moon are very different at the surface and potentially in the interior. It is one of the great mysteries of the moon. We call it the two-faced moon. A dramatic difference in temperature between the near and far side of the mantle has long been hypothesised, but our study provides the first evidence using real samples."

Co-author Mr Xuelin Zhu, a PhD student at Peking University, said: "These findings take us a step closer to understanding the two faces of the moon. They show us that the differences between the near and far side are not only at the surface but go deep into the interior."

The far side has a thicker crust, is more mountainous and cratered, and appears to have been less volcanic, with fewer dark patches of basalt formed from ancient lava.

In their paper, the researchers noted that the far side of the interior may have been cooler due to having fewer heat-producing elements - elements such as uranium, thorium and potassium, which release heat due to radioactive decay.




Previous studies have suggested that this uneven distribution of heat-producing elements might have occurred after a massive asteroid or planetary body smashed into the far side, shaking up the moon's interior and pushing denser materials containing more heat-producing elements across to the near side.

Other theories are that the moon might have collided with a second, smaller moon early in its history, with near-side and far-side samples originating from two thermally different moonlets, or that the near side might be hotter due to the tug of Earth's gravity.

For the new study, the research team analysed 300 g of lunar soil allocated to the Beijing Research Institute of Uranium Geology. Sheng He, first author from the institute, explained: "The sample collected by the Chang'e 6 mission is the first ever from the far side of the moon." The team mapped selected parts of the sample, made up largely of grains of basalt, with an electron probe*, to determine its composition.

The researchers measured tiny variations in lead isotopes using an ion probe** to date the rock as 2.8 billion years old (a technique relying on the fact that uranium decays into lead at a steady rate). The data were processed using a method refined by Professor Pieter Vermeesch of UCL Earth Sciences.

They then used several techniques to estimate the temperature of the sample while at different stages of its past when it was deep in the moon's interior.

The first was to analyse the composition of minerals and compare these to computer simulations to estimate how hot the rock was when it formed (crystallised). This was compared to similar estimates for near-side rocks, with a difference of 100 degrees C.




The second approach was to go back further in the sample's history, inferring from its chemical make-up how hot its "parent rock" would have been (i.e., before the parent rock melted into magma and later solidified again into the rock collected back by Chang'e 6), comparing this to estimates for near-side samples collected by the Apollo missions. They again found about a 100 degrees C difference.

As returned samples are limited, they worked with a team from Shandong University to estimate parent rock temperatures using satellite data of the Chang'e landing site on the far side, comparing this with equivalent satellite data from the near side, again finding a difference (this time of 70 degrees C).

On the moon, heat-producing elements such as uranium, thorium and potassium tend to occur together alongside phosphorus and rare earth elements in material known as "KREEP"-rich (the acronym derives from potassium having the chemical symbol K, rare-earth elements (REE), and P for phosphorus).

The leading theory of the moon's origin is that it formed out of debris created from a massive collision between Earth and a Mars-sized protoplanet, and began wholly or mostly made of molten rock (lava or magma). This magma solidified as it cooled, but KREEP elements were incompatible with the crystals that formed and thus stayed for longer in the magma. Scientists would expect the KREEP material to be evenly spread across the moon. Instead, it is thought to be bunched up in the near side mantle. The distribution of these elements may be why the near side has been more volcanically active.

Although the present temperature of the far and near side of the moon's mantle is not known from this study, any imbalance in temperature between the two sides will likely persist for a very long time, with the moon cooling down very slowly from the moment it formed from a catastrophic impact. However, the research team are currently working on getting a definitive answer to this question.

Notes

*An electron probe fires a concentrated beam of electrons at a sample. This induces the sample to emit X-rays. The pattern of these X-rays can be analysed to identify the elements that make up the sample.

**The ion probe, or Secondary Ion Mass Spectrometry (SIMS), fires a beam of ions at a sample. This knocks secondary ions off the sample's surface. The pattern of these ions, including for instance isotopes of elements like lead, can be analysed to determine how many atoms of each isotope are present.
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Scientists just recreated a wildfire that made its own weather | ScienceDaily
On September 5, 2020, California's Creek Fire grew so severe that it began producing it's own weather system. The fire's extreme heat produced an explosive thunderhead that spewed lightning strikes and further fanned the roaring flames, making containment elusive and endangering the lives of firefighters on the ground. These wildfire-born storms have become a growing part of fire seasons across the West, with lasting impacts on air quality, weather, and climate. Until now, scientists have struggled to replicate them in Earth system models, hindering our ability to predict their occurrence and understand their impacts on the global climate. Now, a new study provides a breakthrough by developing a novel wildfire-Earth system modeling framework.


						
The research, published September 25th in Geophysical Research Letters, represents the first successful simulation of these wildfire-induced storms, known as pyrocumulonimbus clouds, within an Earth system model. Led by DRI scientist Ziming Ke, the study successfully reproduced the observed timing, height, and strength of the Creek Fire's thunderhead - one of the largest known pyrocumulonimbus clouds seen in the U.S., according to NASA. The model also replicated multiple thunderstorms produced by the 2021 Dixie Fire, which occurred under very different conditions. Accounting for the way that cloud development is aided by moisture lofted into the higher reaches of the atmosphere by terrain and winds is key to their findings.

"This work is a first-of-its-kind breakthrough in Earth system modeling," Ke said. "It not only demonstrates how extreme wildfire events can be studied within Earth system models, but also establishes DRI's growing capability in Earth system model development -- a core strength that positions the institute to lead future advances in wildfire-climate science."

When a pyrocumulonimbus cloud forms, it injects smoke and moisture into the upper atmosphere at magnitudes comparable to those of small volcanic eruptions, impacting the way Earth's atmosphere receives and reflects sunlight. These fire aerosols can persist for months or longer, altering stratospheric composition. When transported to polar regions, they affect Antarctic ozone dynamics, modify clouds and albedo, and accelerate ice and snow melt, reshaping polar climate feedbacks. Scientists estimate that tens to hundreds of these storms occur globally each year, and that the trend of increasingly severe wildfires will only grow their numbers. Until now, failing to incorporate these storms into Earth system models has hindered our ability to understand this natural disturbance's impact on global climate.

The research team also included scientists from Lawrence Livermore National Laboratory, U.C. Irvine, and Pacific Northwest National Laboratory. Their breakthrough leveraged the Department of Energy's (DOE) Energy Exascale Earth System Model (E3SM) to successfully capture the complex interplay between wildfires and the atmosphere.

"Our team developed a novel wildfire-Earth system modeling framework that integrates high-resolution wildfire emissions, a one-dimensional plume-rise model, and fire-induced water vapor transport into DOE's cutting-edge Earth system model," Ke said. "This breakthrough advances high-resolution modeling of extreme hazards to improve national resilience and preparedness, and provides the framework for future exploration of these storms at regional and global scales within Earth system models."
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      Top stories featured on ScienceDaily's Plants & Animals, Earth & Climate, and Fossils & Ruins sections.


      
        Glowing shark and hidden crab found deep off Australia
        In a stunning glimpse into the mysteries of the deep, scientists have uncovered two new marine species off Western Australia--a glowing lanternshark and a tiny porcelain crab. The discoveries, made from specimens collected during a 2022 CSIRO research voyage, highlight both the dazzling adaptations of life in the deep sea and the vast number of species yet to be described.

      

      
        Scientists just proved the moai could walk, solving a 500-year mystery
        Researchers confirmed that Rapa Nui's moai statues could "walk" upright using a rocking motion, aided by rope and just a few people. Experiments with replicas and 3D models revealed design features like a forward lean and curved bases that made movement possible. Concave roads across the island further supported this transport method. The findings celebrate the innovation and intelligence of the ancient islanders.

      

      
        Scientists shocked as birds soaked in "forever chemicals" still thrive
        Tree swallows in polluted U.S. regions are accumulating high levels of "forever chemicals." These durable pollutants, used in firefighting foams and consumer products, are found everywhere from soil to human blood. Surprisingly, researchers observed no significant impact on the birds' reproduction, suggesting possible resilience in wild populations.

      

      
        Scientists discover orchids sprouting from decaying wood
        Kobe University researchers found that orchids rely on wood-decaying fungi to germinate, feeding on the carbon from rotting logs. Their seedlings only grow near deadwood, forming precise fungal partnerships that mirror those seen in adult orchids with coral-like roots. This discovery highlights a hidden carbon pathway in forest ecosystems and explains the evolution of fully fungus-dependent orchid species.

      

      
        Record Amazon fires release more carbon than an entire country
        The Amazon has suffered its most destructive fire season in more than two decades, releasing a staggering 791 million tons of carbon dioxide--on par with Germany's annual emissions. Scientists found that for the first time, fire-driven degradation, not deforestation, was the main source of carbon emissions, signaling a dangerous shift in the rainforest's decline. Using advanced satellite systems and rigorous simulations, researchers uncovered vast damage across Brazil and Bolivia, exposing the fra...

      

      
        The Red Sea that vanished and the catastrophic flood that brought it back
        Researchers at KAUST have confirmed that the Red Sea once vanished entirely, turning into a barren salt desert before being suddenly flooded by waters from the Indian Ocean. The flood carved deep channels and restored marine life in less than 100,000 years. This finding redefines the Red Sea's role as a key site for studying how oceans form and evolve through extreme geological events.

      

      
        Ocean heatwaves are breaking Earth's hidden climate engine
        Marine heatwaves can jam the ocean's natural carbon conveyor belt, preventing carbon from reaching the deep sea. Researchers studying two major heatwaves in the Gulf of Alaska found that plankton shifts caused carbon to build up near the surface instead of sinking. This disrupted the ocean's ability to store carbon for millennia and intensified climate feedbacks. The study highlights the urgent need for continuous, collaborative ocean observation.

      

      
        When sunshine became cheaper than coal
        Solar energy is now the cheapest source of power worldwide, driving a massive shift toward renewables. Falling battery prices and innovations in solar materials are making clean energy more reliable than ever. Yet, grid congestion and integration remain key challenges. Experts say smart grids and sustained policy support are crucial to accelerate the transition.

      

      
        Birds around the world share a mysterious warning cry
        Birds across the globe independently evolved a shared warning call against parasites, blending instinct and learning in a remarkable evolutionary pattern. The finding offers a rare glimpse into how cooperation and communication systems evolve across species.

      

      
        3,000 years of secrets hidden beneath Egypt's greatest temple
        A sweeping new geoarchaeological study has revealed how Egypt's famed Karnak Temple complex rose from an island amid Nile floods to become one of the ancient world's most enduring sacred centers. By analyzing sediments and pottery fragments, researchers traced its transformation across three millennia and uncovered evidence that its placement may have mirrored the ancient Egyptian creation myth--where the first land emerged from primeval waters.

      

      
        It's not just genes -- parents can pass down longevity another way
        Scientists studying tiny roundworms have uncovered how the secrets of a long life can be passed from parents to their offspring -- without changing DNA. The discovery shows that when certain cellular structures called lysosomes change in ways that promote longevity, those benefits can travel from body cells to reproductive cells. This information is carried by histones, special proteins that help organize DNA, allowing the "memory" of those changes to be inherited.

      

      
        From gentle giants to ghostly hunters, sharks face an unseen peril
        New research reveals that deep-sea mining could dramatically threaten 30 species of sharks, rays, and ghost sharks whose habitats overlap with proposed mining zones. Many of these species, already at risk of extinction, could face increased dangers from seafloor disruptions and sediment plumes caused by mining activity.

      

      
        Hidden for 70 million years, a tiny fossil fish is rewriting freshwater evolution
        Researchers in Alberta uncovered a fossil fish that rewrites the evolutionary history of otophysans, which today dominate freshwater ecosystems. The new species, Acronichthys maccognoi, shows early adaptations for its unusual hearing system. Evidence suggests otophysans moved from oceans to rivers more than once, leaving scientists puzzled about their ancient global journeys.

      

      
        These little robots literally walk on water
        HydroSpread, a breakthrough fabrication method, lets scientists build ultrathin soft robots directly on water. These tiny, insect-inspired machines could transform robotics, healthcare, and environmental monitoring.

      

      
        What looks like dancing is actually a bug's survival trick
        The matador bug's flamboyant leg-waving puzzled scientists for years, with early guesses pointing to courtship. But experiments revealed the waving is a defense tactic against predators. Related species also share the behavior, possibly signaling toxicity or creating visual confusion. The discovery raises fresh questions about insect evolution and survival strategies.

      

      
        Scientists uncover a mysterious Jurassic lizard with snake-like jaws
        A strange Jurassic lizard discovered on Scotland's Isle of Skye is shaking up what we know about snake evolution. Named Breugnathair elgolensis, the "false snake of Elgol" combined hook-like, python-style teeth and jaws with the short body and limbs of a lizard. Researchers spent nearly a decade studying the 167-million-year-old fossil, revealing that it belonged to a newly defined group of squamates and carried features of both snakes and geckos.

      

      
        Japan's hot springs hold clues to the origins of life on Earth
        Billions of years ago, Earth's atmosphere was hostile, with barely any oxygen and toxic conditions for life. Researchers from the Earth-Life Science Institute studied Japan's iron-rich hot springs, which mimic the ancient oceans, to uncover how early microbes survived. They discovered communities of bacteria that thrived on iron and tiny amounts of oxygen, forming ecosystems that recycled elements like carbon, nitrogen, and sulfur.

      

      
        Scientists just found the shocking reason Chile's quake shook so hard
        A massive quake struck Calama, Chile, in 2024, surprising scientists with its unusual depth and destructive power. Unlike typical deep quakes, it broke past thermal limits and triggered an intense "thermal runaway" rupture. Researchers say the event challenges long-held theories and highlights the need for improved monitoring and preparedness. Their findings could shape how we predict and respond to future seismic threats worldwide.

      

      
        Scientists just recreated a wildfire that made its own weather
        In 2020, California's Creek Fire became so intense that it generated its own thunderstorm, a phenomenon called a pyrocumulonimbus cloud. For years, scientists struggled to replicate these explosive fire-born storms in climate models, leaving major gaps in understanding their global effects. Now, a new study has finally simulated them successfully, reproducing the Creek Fire's storm and others like it.
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Glowing shark and hidden crab found deep off Australia | ScienceDaily
Researchers have described a new species of deep-sea lanternshark and crab, both with the help of specimens collected from a CSIRO-led 2022 voyage of CSIRO research vessel (RV) Investigator. Called the West Australian Lanternshark and a porcelain crab, the new species were described by separate research teams in papers published during September 2025.


						
Meet the West Australian Lanternshark Etmopterus westraliensis

Dr Will White, an ichthyologist from the CSIRO Australian National Fish Collection, was involved in describing the new shark species.

"Lanternsharks are an amazing group of sharks, and this new species was found at depths to 610 meters during biodiversity surveys for Parks Australia in the Gascoyne Marine Park area off Western Australia," Dr White said.

The West Australian Lanternshark is relatively small, with the largest specimen measuring just 407 millimeters long. Its large eyes are adapted for the dark depths of the ocean, and its slim body is equipped with two small dorsal (topside) fins, each featuring a sharp spine. Among the shark's most extraordinary features is its ability to glow.

"Lanternsharks are bioluminescent, with light produced by photophores located on their belly and flanks, which is where their common name comes from," Dr White said.

The species name E. westraliensis honors Western Australia, the region where it was discovered. It is the third shark species identified from specimens collected during the same 2022 voyage, following the Painted Hornshark and Ridged-egg Catshark, both revealed in 2023.




Meet the new porcelain crab Porcellanella brevidentata

Dr. Andrew Hosie, Curator of Aquatic Zoology at the Western Australian Museum, participated in describing this newly identified crab species.

"The new species of porcelain crab lives a symbiotic life with sea pens, which are a group of soft corals related to sea fans, where they will hide among the 'leaves' of the host," Dr Hosie said.

The crab is small, being around 15 millimeters in length, and is opalescent white-yellow in color. This makes it well-adapted to hide within the white leaves of its sea pen host. The new crab was found during surveys along the Ningaloo coast at depths to 122 meters.

"Porcelain crabs are known as filter feeders, feeding on plankton by using modified mouthparts with long hairs to sweep the water for small pieces of food such as plankton, rather than the typical crab method of grabbing and pinching food with their claws," Dr Hosie said.

Additional specimens used to identify and describe the new species of porcelain crab were collected during another CSIRO-led RV Investigator voyage in 2017.




A bounty of new life

Nearly 20 new species have now been described with the help of specimens collected on the 2022 voyage, including the Carnarvon Flapjack Octopus announced earlier in 2025. Incredibly, researchers estimate that there are potentially up to 600 new species still waiting to be described from the voyage.

The deep-sea is still largely unexplored and biodiversity surveys of these habitats are vital to increase our understanding of the incredible marine life that dwells in the depths of our oceans.

Researchers expect to discover more species new to science during an upcoming CSIRO-led voyage on RV Investigator to survey the deep-sea biodiversity of the Coral Sea Marine Park for Parks Australia. The voyage brings together many of the same researchers from the 2022 voyage, along with new collaborators and partners, to again turn wonder into discovery.

RV Investigator is part of the Marine National Facility, national collaborative research infrastructure funded by the Australian Government and operated by CSIRO, Australia's national science agency, on behalf of the nation.

Key points
    	Two species new to science have been discovered in the deep-sea  off Western Australia: the West Australian Lanternshark and a porcelain  crab.
    	Specimens to help describe the new species were collected during a CSIRO-led voyage on research vessel (RV) Investigator in 2022.
    	Scientists involved in finding these two new species are about  to depart on another biodiversity discovery voyage to the Coral Sea.
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Scientists just proved the moai could walk, solving a 500-year mystery | ScienceDaily
For years, researchers have puzzled over how the ancient people of Rapa Nui did the seemingly impossible and moved their iconic moai statues. Using a combination of physics, 3D modeling and on-the-ground experiments, a team including faculty at Binghamton University, State University of New York, has confirmed that the statues actually walked - with a little rope and remarkably few people.


						
Studying nearly 1,000 moai statues, Binghamton University Professor of Anthropology Carl Lipo and the University of Arizona's Terry Hunt found that the people of Rapa Nui likely used rope and "walked" the giant statues in a zig-zag motion along carefully designed roads.

Lipo and his colleagues had previously demonstrated via experimental evidence that the large statues "walked" from their quarry to ceremonial platforms using an upright, rocking motion, challenging a theory that the statues were moved lying prone on wooden devices.

"Once you get it moving, it isn't hard at all - people are pulling with one arm. It conserves energy, and it moves really quickly," said Lipo. "The hard part is getting it rocking in the first place. The question is, if it's really large, what would it take? Are the things that we saw experimentally consistent with what we would expect from a physics perspective?"

To explore how a larger statue might move, Lipo's team created high-resolution 3D models of the moai and identified distinctive design features - wide D-shaped bases and a forward lean - that would make them more likely to be moved in a rocking, zig-zagging motion.

Putting their theory to the test, the team built a 4.35-ton replica moai with the distinct 'forward-lean' design. With just 18 people, the team was able to transport the moai 100 meters in just 40 minutes, a marked improvement over previous vertical transport attempts.

"The physics makes sense," said Lipo. "What we saw experimentally actually works. And as it gets bigger, it still works. All the attributes that we see about moving gigantic ones only get more and more consistent the bigger and bigger they get, because it becomes the only way you could move it."

Adding to the support for this theory are the roads of Rapa Nui. Measuring 4.5 meters wide with a concave cross-section, the roads were ideal for stabilizing the statues as they moved forward.




"Every time they're moving a statue, it looks like they're making a road. The road is part of moving the statue," said Lipo. "We actually see them overlapping each other, and many parallel versions of them. What they are probably doing is clearing a path, moving it, clearing another, clearing it further, and moving it right in certain sequences. So they're spending a lot of time on the road part."

Lipo said that nothing else currently explains how the moai were moved. The challenge to anyone else is to prove them wrong.

"Find some evidence that shows it couldn't be walking. Because nothing we've seen anywhere disproves that," said Lipo. "In fact, everything we ever see and ever thought of keeps strengthening the argument."

Lipo said Rapa Nui is notorious for wild theories backed by zero evidence. This research is an example of putting a theory to the test.

"People have spun all kinds of tales about stuff that's plausible or possible in some way, but they never go about evaluating the evidence to show that, in fact, you can learn about the past and explain the record that you see in ways that are fully scientific," said Lipo. "One of the steps is simply saying, "Look, we can build an answer here."

Lipo said that the research also honors the people of Rapa Nui, who achieved a monumental engineering feat with limited resources.

"It shows that the Rapa Nui people were incredibly smart. They figured this out," said Lipo. "They're doing it the way that's consistent with the resources they have. So it really gives honor to those people, saying, look at what they were able to achieve, and we have a lot to learn from them in these principles."

The paper, "The Walking Moai Hypothesis: Archaeological Evidence, Experimental Validation, and Response to Critics," was published in the Journal of Archaeological Science.
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Scientists shocked as birds soaked in "forever chemicals" still thrive | ScienceDaily

Per- and polyfluoroalkyl substances, commonly known as "forever chemicals," are synthetic materials that have become a global environmental concern. These compounds enter ecosystems through industrial discharges, firefighting training sites, and wastewater treatment facilities. Such facilities can release residues from everyday consumer products that use these chemicals, including nonstick cookware, food packaging, stain-resistant fabrics, and water-repellent coatings.

Because of their strong chemical bonds, these substances do not easily degrade in the environment. They have been detected in soil, water, plants, animals, and even humans on every continent. Although previous studies have linked forever chemicals to serious human health issues, such as certain cancers and reproductive disorders, their broader ecological impacts remain uncertain. Most existing research comes from laboratory experiments on captive animals, while much less is known about how wild species are affected. Field studies that could answer these questions are uncommon because they require extensive time and funding.

In this investigation, scientists measured concentrations of these chemicals in the tissues and diet of tree swallows, a migratory bird found throughout North America. They also examined whether exposure influenced breeding success.

The research included fieldwork at multiple military installations and other locations with differing contamination histories. Sampling sites included Willow Grove, Pennsylvania; Lakehurst, New Jersey; Camp Springs, Maryland; Chesapeake Beach, Maryland; Laurel, Maryland; Ashumet Pond, Massachusetts; Lake Elmo, Minnesota; Grey Cloud Island, Minnesota; Gibson City, Illinois; and Scanlon, Minnesota.

The researchers found much higher concentrations of forever chemicals at sites treated with firefighting foams, as well as those closer to urban areas. Researchers noted the high concentration of forever chemical perfluorohexane sulfonate at a site whose sources include residual from the manufacturing plant near Cottage Grove, Minnesota, and associated waste disposal sites, but also from other numerous other household and industrial sources originating in the Minneapolis/St. Paul metropolitan area.

The investigators found that despite differences in exposure levels to these chemicals, there was no statistically significant association between chemical exposure and reproductive outcomes such as whether birds hatched or grew to the point where they could take flight. The health of the bird chicks appeared unaffected by levels of chemical exposure.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/10/251008030936.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Scientists discover orchids sprouting from decaying wood | ScienceDaily
Deadwood-decomposing fungi feed germinating orchids, providing the carbon their tiny seeds don't have. The Kobe University finding not only closes a gap in our understanding of wild orchid ecology but also uncovers an important carbon flux in the ecosystem.


						
Orchid seeds are as small as dust and do not provide any nutrients for the young plant to grow. The adult plants are known to rely on a certain type of fungi that develop structures within the plant's roots, but whether these same fungi also help with germination has not been established. "Studying orchid germination in nature is notoriously difficult. In particular, the painstaking methods required for recovering their seedlings from soil explain why most earlier studies focused only on adult roots, where fungi are easier to sample," explains Kobe University plant evolutionary ecologist Kenji Suetsugu.

During fieldwork, Suetsugu's team noticed a strange pattern. He says: "We repeatedly found seedlings and adults with juvenile root structures near decaying logs, not scattered randomly in the forest. That recurring pattern inspired us to test whether deadwood fungi fuel orchid beginnings." These juvenile root structures are coral-shaped rhizomes and have been interpreted as a seedling's organ retained into adulthood -- and they are often associated with wood-decaying fungi rather than with those found in adult orchids without these structures. Being experts in orchid ecology and evolution, Suetsugu's team took on the challenge to find out who feeds the young orchids.

In the journal Functional Ecology, the Kobe University team report that amongst seeds of four model orchid species they buried in various forest locations, they observed germination only near decaying logs, and that the seedlings virtually exclusively associated with wood-decaying fungi. "We were struck by how exclusive and consistent these fungal partnerships were. There is an almost perfect match in the fungi that seedlings of a given orchid species associate with and the fungi on adult plants with coral-shaped rhizomes of the same species. We think that the plants without coral-shaped rhizomes shift to other fungi as their nutritional needs change during growth and the carbon source offered by rotting logs dries out," says Suetsugu.

Among the relatives of the orchids the Kobe University team studied, there are many species that have independently evolved full mycoheterotrophy, that is, they have abandoned photosynthesis and instead feed on fungi throughout their lives. "The propensity of these orchids to maintain their association with wood-decaying fungi into adult life probably facilitated their evolution of full mycoheterotrophy," Suetsugu says.

In the paper, the team writes, "As woody debris represents a major carbon source in forests, associations with wood-decaying fungi may enhance carbon acquisition, especially in warm, humid habitats." Suetsugu adds: "For conservation, our results mean that protecting orchids in the wild is inseparable from protecting deadwood and its fungi. For ecological sciences, they reveal a hidden carbon route from deadwood to green plants, explaining how seedlings can establish themselves on dark forest floors. And they show that deadwood is not dead -- it is a cradle of new life."

This research was funded by the Japan Science and Technology Agency (grants JPMJPR21D6, JPMJFR2339), the Japan Society for the Promotion of Science (grant JP25H00944) and the Research Institute for Humanity and Nature.
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Record Amazon fires release more carbon than an entire country | ScienceDaily
A new study by researchers at the European Commission's Joint Research Centre reveals that the Amazon rainforest has just undergone its most devastating forest fire season in over two decades, which triggered record-breaking carbon emissions and exposed the region's growing ecological fragility despite a slowing trend in deforestation. The 2024 fires released an estimated 791 million tons of carbon dioxide into the atmosphere, which roughly equates to the annual emissions of Germany. This marks a sevenfold increase from the average of the previous two years.


						
According to the study published today (October 8) in Biogeosciences, 3.3 million hectares of Amazon forest were impacted by fires last year alone. This extraordinary surge in fire activity is likely driven by a combination of extreme drought stress exacerbated by climate change, forest fragmentation, and land-use mismanagement (e.g., escape fires or criminal fires by land grabbers), leading to significant forest degradation. For the first time in the analysis covering 2022-2024, fire-induced degradation has overtaken deforestation as the primary driver of carbon emissions in the Amazon.

This research draws on a sophisticated satellite-based methodology that overcomes many of the limitations of previous global fire datasets. By combining data from the Tropical Moist Forest monitoring system with the Global Wildfire Information System and filtering out false signals caused by agricultural fires or cloud cover, scientists were able to detect and verify fire-driven forest degradation with a novel level of precision.

The geographical spread of the fires was equally alarming. In Brazil, 2024 marked the highest level of emissions from forest degradation on record. In Bolivia, fires affected over 9% of the country's remaining intact forest cover, which is a dramatic blow to a region that has historically served as a vital biodiversity reservoir and carbon sink.

To ensure scientific rigor and transparency, the researchers used a Monte Carlo simulation framework to estimate carbon emissions and their uncertainties. across variables such as above-ground biomass density, combustion completeness, and the percentage of forest cover affected by fire. The resulting confidence intervals adhere to Intergovernmental Panel on Climate Change (IPCC) best practices and offer a robust benchmark for tracking the carbon consequences of forest fires in tropical regions.

While past reports have highlighted the dangers of deforestation, this study spotlights a more insidious threat: fire-driven degradation that erodes forest integrity without necessarily clearing it. Degraded forests may look intact from above, but they lose a significant portion of their biomass and ecological function. Unlike clear-cut areas, these degraded forests often fall through the cracks of national accounting systems and international policy frameworks.

The study calls for immediate and coordinated action to reduce fire use, strengthen forest protection policies, and support local and Indigenous stewardship efforts. It also highlights the need for enhanced international climate finance mechanisms that recognize and address forest degradation, not just deforestation.
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The Red Sea that vanished and the catastrophic flood that brought it back | ScienceDaily
Scientists at King Abdullah University of Science and Technology (KAUST) have provided conclusive evidence that the Red Sea completely dried out about 6.2 million years ago, before being suddenly refilled by a catastrophic flood from the Indian Ocean. The findings put a definitive time on a dramatic event that changed the Red Sea.


						
Using seismic imaging, microfossil evidence, and geochemical dating techniques, the KAUST researchers showed that a massive change happened in about 100,000 years - a blink of an eye for a major geological event. The Red Sea went from connecting with the Mediterranean Sea to an empty, salt-filled basin. Then, a massive flood burst through volcanic barriers to open the Bab el-Mandab strait and reconnect the Red Sea with the world's oceans.

"Our findings show that the Red Sea basin records one of the most extreme environmental events on Earth, when it dried out completely and was then suddenly reflooded about 6.2 million years ago," said lead author Dr. Tihana Pensa of KAUST. "The flood transformed the basin, restored marine conditions, and established the Red Sea's lasting connection to the Indian Ocean."

How the Indian Ocean Flooded the Red Sea

The Red Sea was initially connected from the north to the Mediterranean through a shallow sill. This connection was severed, drying the Red Sea into a barren salt desert. In the south of the Red Sea, near the Hanish Islands, a volcanic ridge separated the sea from the Indian Ocean. But around 6.2 million years ago, seawater from the Indian Ocean surged across this barrier in a catastrophic flood. The torrent carved a 320-kilometer-long submarine canyon that is still visible today on the seafloor. The flood rapidly refilled the basin, drowning the salt flats and restoring normal marine conditions in less than 100,000 years. This event happened nearly a million years before the Mediterranean was refilled by the famous Zanclean flood, giving the Red Sea a unique story of rebirth.

Why the Red Sea Matters Geologically

The Red Sea formed by separation of the Arabian Plate from the African Plate beginning 30 million years ago. Initially, the sea was a narrow rift valley filled with lakes, then became a wider gulf when it was flooded from the Mediterranean 23 million years ago. Marine life thrived initially, as seen by the fossil reefs along the northern coast near Duba and Umlujj. However, evaporation and poor seawater circulation increased salinity, causing the extinction of marine life between 15 and 6 million years ago. Additionally, the basin was filled with layers of salt and gypsum. This culminated in complete desiccation of the Red Sea. The catastrophic flood from the Indian Ocean restored marine life in the Red, which persists in the coral reefs to the present.

All in all, the Red Sea is a natural laboratory for understanding how oceans are born, how salt giants accumulate, and how climate and tectonics interact over millions of years. The discovery highlights how closely the Red Sea's history is linked with global ocean change. It also shows that the region has experienced environmental extremes before, only to return as a thriving marine ecosystem.

"This paper adds to our knowledge about the processes that form and expand oceans on Earth. It also maintains KAUST's leading position in Red Sea research," said co-author KAUST Professor Abdulkader Al Afifi.
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Ocean heatwaves are breaking Earth's hidden climate engine | ScienceDaily
New research shows that marine heatwaves can reshape ocean food webs, which in turn can slow the transport of carbon to the deep sea and hamper the ocean's ability to buffer against climate change. The study, published in the scientific journal Nature Communications on October 6, was conducted by an interdisciplinary team of researchers from MBARI, the University of Miami Rosenstiel School of Marine, Atmospheric, and Earth Science, the Hakai Institute, Xiamen University, the University of British Columbia, the University of Southern Denmark, and Fisheries and Oceans Canada.


						
To explore the impacts of marine heatwaves on ocean food webs and carbon flows, the research team combined multiple datasets that tracked biological conditions in the water column in the Gulf of Alaska for more than a decade. This region experienced two successive marine heatwaves during this time, one from 2013 to 2015 known as "The Blob," and another from 2019 to 2020.

"The ocean has a biological carbon pump, which normally acts like a conveyor belt carrying carbon from the surface to the deep ocean. This process is powered by the microscopic organisms that form the base of the ocean food web, including bacteria and plankton," said the lead author, Mariana Bif, previously a research specialist at MBARI and now an assistant professor in the Department of Ocean Sciences at the Rosenstiel School. "For this study, we wanted to track how marine heatwaves affected those microscopic organisms to see if those impacts were connected to the amount of carbon being produced and exported to the deep ocean."

The research team used information collected by the Global Ocean Biogeochemical (GO-BGC) Array, a collaborative initiative funded by the US National Science Foundation and led by MBARI that uses robotic floats to monitor ocean health. The GO-BGC project has deployed hundreds of autonomous biogeochemical Argo (BGC-Argo) floats, which measure ocean conditions such as temperature, salinity, nitrate, oxygen, chlorophyll, and particulate organic carbon (POC) up and down the water column every five to 10 days. The team also looked at seasonal data from ship-based surveys that tracked plankton community composition, including pigment chemistry and sequencing of the environmental DNA (eDNA) from seawater samples collected during the Line P program carried out by Fisheries and Oceans Canada.

The study found that marine heatwaves did impact the base of the ocean food web, and those impacts were connected to changes in the ways that carbon was cycled in the water column. However, the changes that occurred in the food web were not consistent across the two heatwaves.

Under typical conditions, plant-like phytoplankton convert carbon dioxide to organic material. These microorganisms are the foundation of the ocean food web. When they are eaten by larger animals and excreted as waste, they transform into organic carbon particles that sink from the surface through the ocean's mesopelagic, or twilight, zone (200 to 1,000 meters, approximately 660 to 3,300 feet) and down to the deep sea. This process locks atmospheric carbon away in the ocean for thousands of years.

During the 2013-2015 heatwave, surface carbon production by photosynthetic plankton was high in the second year, but rather than sinking rapidly to the deep sea, small carbon particles piled up approximately 200 meters (roughly 660 feet) underwater.




During the 2019-2020 heatwave, there was record-high accumulation of carbon particles at the surface in the first year that could not be attributed to carbon production by phytoplankton alone. Instead, this accumulation was likely due to the recycling of carbon by marine life and the buildup of detritus waste. This pulse of carbon then sank to the twilight zone, but lingered at depths of 200 to 400 meters (roughly 660 to 1,320 feet) instead of sinking to the deep sea.

The team attributed these differences in carbon transport between the two heatwaves to changes in phytoplankton populations. These changes cascaded through the food web, leading to a rise in small grazers who do not produce fast-sinking waste particles, so carbon was retained and recycled at the surface and in the upper twilight zone rather than sinking to deeper depths.

"Our research found that these two major marine heatwaves altered plankton communities and disrupted the ocean's biological carbon pump. The conveyor belt carrying carbon from the surface to the deep sea jammed, increasing the risk that carbon can return to the atmosphere instead of being locked away deep in the ocean," said Bif.

This research demonstrated that not all marine heatwaves are the same. Different plankton lineages rise and fall during these warming events, underscoring the need for long-term, coordinated monitoring of the ocean's biological and chemical conditions to accurately model the diverse, and expansive, ecological impacts of marine heatwaves.

"This research marks an exciting new chapter in ocean monitoring. To really understand how a heatwave impacts marine ecosystems and ocean processes, we need observation data from before, during, and after the event. This research included robotic floats, pigment chemistry, and genetic sequencing, all working together to tell the entire story. It's a great example of how collaboration can help us answer key questions about the health of the ocean," said MBARI Senior Scientist Ken Johnson, the lead principal investigator for the GO-BGC project and a coauthor of the study.

Ocean observations and models suggest that marine heatwaves have been expanding in size and intensifying over the past few decades. The ocean absorbs a quarter of the carbon dioxide emitted each year, thanks to the steady stream of carbon particles sinking from the surface to the deep sea. A warmer ocean can mean less carbon locked away, which in turn can accelerate climate change. Beyond the changes to carbon transport, the shifts in plankton at the foundation of the ocean food web have cascading impacts on marine life and human industry too.

"Climate change is contributing to more frequent and intense marine heatwaves, which underscores the need for sustained, long-term ocean monitoring to understand and predict how future marine heatwaves will impact ecosystems, fisheries, and climate," said Bif.

This work was funded by the US National Science Foundation's GO-BGC project (NSF Award 1946578 with operational support from NSF Award 2110258), with additional support from the David and Lucile Packard Foundation, China National Science Foundation (grant number: 42406099), Fundamental Research Funds for the Central Universities (grant number: 20720240105), Danish Center for Hadal Research (Grant No. DNRF145), and Fisheries and Oceans Line P program.
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When sunshine became cheaper than coal | ScienceDaily
Solar energy is now so cost-effective that, in the sunniest countries, it costs as little as PS0.02 to produce one unit of power, making it cheaper than electricity generated from coal, gas or wind, according to a new study from the University of Surrey.


						
In a study published in Energy and Environment Materials, researchers from Surrey's Advanced Technology Institute (ATI) argue that solar photovoltaic (PV) technology is now the key driver of the world's transition to clean, renewable power.

Professor Ravi Silva, co-author of the study and Director of the ATI at the University of Surrey, said:

"Even here in the UK, a country that sits 50 degrees north of the equator, solar is the cheapest option for large-scale energy generation. Globally, the total amount of solar power installed passed 1.5 terawatts in 2024 - twice as much as in 2020 and enough to power hundreds of millions of homes. Simply put, this technology is no longer a moonshot prospect but a foundational part of the resilient, low-carbon energy future that we all want to bring to reality."

The research team also found that the price of lithium-ion batteries has fallen by 89% since 2010, making solar-plus-storage systems as cost-effective as gas power plants. These hybrid setups, which combine solar panels with batteries, are now standard in many regions and allow solar energy to be stored and released when needed, turning it into a more reliable, dispatchable source of power that helps balance grid demand.

Despite many reasons to be optimistic, the ATI research team points to several challenges - particularly connecting large amounts of solar power to existing electricity networks. In some regions, such as California and China, high solar generation has led to grid congestion and wasted energy when supply exceeds demand.

Dr Ehsan Rezaee, co-author of the study from the University of Surrey, comments:

"Connecting growing levels of solar power to electricity networks is now one of the biggest challenges. Smart grids, artificial intelligence forecasting and stronger links between regions will be vital to keep power systems stable as renewable energy use rises."




Professor Silva added:

"With the integration of energy storage and smart grid technologies, solar is now capable of delivering reliable, affordable and clean power at scale. Innovations in materials such as perovskite solar cells could boost energy output by up to 50% without increasing land use.

"However, progress will depend on consistent, long-term policy support. Initiatives such as the Inflation Reduction Act in the US, the EU's REPowerEU plan and India's Production Linked Incentive scheme show how clear direction can drive investment and innovation. Sustained commitment and international collaboration will be essential if we are to accelerate the world's transition to a clean and reliable energy system."
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Birds around the world share a mysterious warning cry | ScienceDaily
Birds separated by vast geographic distances and millions of years of evolution share a remarkably similar learned vocal warning to identify parasitic enemies near their nests, an international team of researchers has found.


						
The results represent the first known example of an animal vocalization that is learned from an innate response shared across multiple species.

The findings, published on October 3 in Nature Ecology and Evolution, provide a glimpse into the role natural selection can play in the evolution of vocal communication systems. The study, led by researchers at Cornell University and Donana Biological Station in Seville, Spain, is one of the largest and most comprehensive studies concerning brood parasites to date.

Brood parasitism occurs when birds, such as cuckoos, lay their eggs in other species' nests, forcing the host to raise their young, often at the expense of the host's own offspring. That's why it is advantageous for the host species to identify and try to prevent nest parasites from laying eggs.

The researchers found that more than 20 different bird species across four continents produce nearly identical "whining" vocalizations when they spot a parasitic bird in their territory.

The researchers wondered why birds from locations spanning Australia, China and Zambia all use the same call to identify their parasites, despite never coming into contact with each other.

When a bird hears the warning call, it instinctively comes to investigate. That's when, according to the researchers, the birds start absorbing the cues around them -- what Damian Blasi, co-author of the study and a language scientist at Pompeu Fabra University, Spain, calls social transmission.




"It's then, when birds are absorbing the clues around them, that the bird learns when to produce the sound in the future," said James Kennerley, co-lead author and postdoctoral fellow at the Cornell Lab of Ornithology.

"The fascinating thing about this call is that it represents a midpoint between the instinctive vocalizations we often see in animals and fully learned vocal units like human words," said William Feeney, an evolutionary ecologist at Donana Biological Station in Seville, Spain, and co-lead of the study.

The research also revealed species that produce the whining call tend to live in areas with complex networks of interactions between brood parasites and their hosts.

"With birds working together to drive parasites away, communicating how and when to cooperate is really important, so this call is popping up in parts of the world where species are most affected by brood parasitism," said Kennerley.

The result, he said, "is that the evolution of the whining vocalization is affecting patterns of cooperative behaviors between birds around the world."

The link between the innate whining sound and the learned response by the bird is what makes this study unique, the authors said. "For the first time, we've documented a vocalization that has both learned and innate components, potentially showing how learned signals may have evolved from innate calls in a way first suggested by Charles Darwin," Feeney said. "It's like seeing how evolution can enable species to give learned meanings to sounds."

The findings challenge long-held assumptions about the sharp division between animal communication systems and human language. The authors suggest that learned communication systems, like human language, may have evolved through the gradual integration of instinctive and learned elements.
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3,000 years of secrets hidden beneath Egypt's greatest temple | ScienceDaily
Most complete study of the temple complex and its landscape establishes earliest occupation and hints at link to creation myth.


						
Researchers have carried out the most comprehensive geoarcheological survey of Egypt's Karnak Temple near Luxor - one of the ancient world's largest temple complexes and a UNESCO World Heritage site welcoming millions of tourists every year.

The study, published in Antiquity today (October 6) reveals new evidence on the age of the temple, tantalising links to ancient Egyptian mythology, and new insights about the interplay between the temple's riverine landscape and the people who occupied and developed the site over its 3,000 years of use.

"This new research provides unprecedented detail on the evolution of Karnak Temple, from a small island to one of the defining institutions of Ancient Egypt," says Dr Ben Pennington, lead author of the paper and a Visiting Fellow in Geoarchaeology at the University of Southampton.

Karnak temple is located 500 meters east of the present-day River Nile near Luxor, at the Ancient Egyptian religious capital of Thebes.

An international research team, led by Dr Angus Graham (Uppsala University) and involving several academics from the University of Southampton, analyzed 61 sediment cores from within and around the temple site. The team also studied tens of thousands of ceramic fragments to help date their findings.

Using this evidence, researchers have been able to map out how the landscape around the site changed throughout its history.




They found that prior to about 2520 BCE, the site would have been unsuitable for permanent occupation due to being regularly flooded by fast-flowing water from the Nile. This means the earliest occupation at Karnak would have likely been during the Old Kingdom (c.2591-2152 BC). Ceramic fragments found at the site corroborate this finding, with the earliest dating from sometime between c.2305 to 1980 BC.

Dr Kristian Strutt, a co-author of the paper from the University of Southampton, said: "The age of Karnak Temple has been hotly contested in archaeological circles, but our new evidence places a temporal constraint on its earliest occupation and construction."

The land on which Karnak was founded was formed when river channels cut into their beds to the west and east, creating an island of high ground in what is now the east/south-east of the temple precinct. This emerging island provided the foundation for occupation and early construction of Karnak temple.

Over subsequent centuries and millennia, the river channels either side of the site diverged further, creating more space for the temple complex to develop.

Researchers were surprised to find that the eastern channel - until this study not much more than a supposition - was more well-defined, and perhaps even larger than the channel to the west, which archeologists had previously focused on.

Dominic Barker, another co-author also from the University of Southampton added: "The river channels surrounding the site shaped how the temple could develop and where, with new construction taking place on top of old rivers as they silted up."

"We also see how Ancient Egyptians shaped the river itself, through the dumping of sands from the desert into channels, possibly to provide new land for building, for example."




This new understanding of the temple's landscape has striking similarities to an Ancient Egyptian creation myth, leading the team to believe that the decision to locate the temple here could have been linked to the religious views of its inhabitants.

Ancient Egyptian texts of the Old Kingdom say that the creator god manifested as high ground, emerging from 'the lake'. The island upon which Karnak was found is the only known such area of high ground surrounded by water in the area.

"It's tempting to suggest the Theban elites chose Karnak's location for the dwelling place of a new form of the creator god, 'Ra-Amun', as it fitted the cosmogonical scene of high ground emerging from surrounding water," says Dr Pennington.

"Later texts of the Middle Kingdom (c.1980-1760 BC) develop this idea, with the 'primeval mound' rising from the 'Waters of Chaos'. During this period, the abating of the annual flood would have echoed this scene, with the mound on which Karnak was built appearing to 'rise' and grow from the receding floodwaters."

With a concession to study the whole floodplain of the Luxor region, the team are now planning and carrying out work at other major sites in the area, to further understand the landscapes and waterscapes of the whole Ancient Egyptian religious capital zone.

The Conceptual origins and geomorphic evolution of the temple of Amun-Ra at Karnak (Luxor, Egypt) is published in Antiquity and is available online.

The work was supported by the Knut och Alice Wallenbergs Stiftelse (KAW 2013.0163) and Uppsala Universitet (HUMSAM 2014/17), together with a small grant from M och S Wangstedts Stiftelse. The work was carried out under the auspices of the Egypt Exploration Society (London) with a permit from the Ministry of Tourism and Antiquities (Egypt).
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It's not just genes - parents can pass down longevity another way | ScienceDaily
    	New research in the roundworm C. elegans shows how changes in the parent's lysosomes that promote longevity are transferred to its offspring.
    	The work describes a new link between lysosomes -- cellular organelles once thought to be the cell's recycling center -- and the epigenome -- a set of chemical marks that modify gene expression. The study also details a new way that epigenetic information is transmitted from cells in the body to reproductive cells, allowing changes to be inherited without affecting the genetic code.
    	These insights show how epigenetic modifications that help organisms cope with environmental stress can be conferred from parents to their offspring.

In the Wang Lab, it's not unusual for worms to live for a long time.

HHMI Janelia Research Campus Senior Group Leader Meng Wang and her team study longevity. They've shown that by overexpressing an enzyme in the lysosomes of the roundworm C. elegans, they can extend the worm's life by up to 60 percent.

But surprisingly, the team found the worms' progeny without this genetic modification were still living longer than normal. When they crossed their long-lived worms with "wild-type" worms that weren't overexpressing the enzyme -- a routine lab procedure used to wipe clean any genetic manipulations -- they saw that the offspring also lived longer than normal worms. Somehow, the longevity markers were being transferred from generation to generation, even four generations later.

In new research, Wang and her team uncover how changes in the worm's lysosomes that promote longevity are transferred from cells in its body to its reproductive cells through histones -- proteins that play a key role in organizing and regulating DNA. In reproductive cells, these histone messengers cause modifications in the worm's epigenome -- a collection of chemical tags that regulate gene expression -- enabling the lysosomal changes to be passed from generation to generation without changing the underlying DNA.

The findings have repercussions well beyond longevity. Epigenetic modifications can help organisms cope with many different types of environmental stressors -- from diet changes to pollutant exposure to psychological stress -- and the new work shows how these advantages could be conferred from parents to their offspring.

"You always think that your inheritance is in the nucleus, within the cell, but now we show that the histone can go from one place to another place, and if that histone carries any modification, that means you are going to transfer the epigenetic information from one cell to another," Wang says. "It really provides a mechanism for understanding the transgenerational effect."

Uncovering inheritance




The researchers found that one type of histone modification -- a type of epigenetic change -- was elevated in long-lived worms compared to those with normal lifespans. They wanted to see how this modification related to lysosomal changes that promote longevity.

Using a combination of genetic tools, transcriptomics, and imaging, they found that changes in lysosomal metabolism affecting the worms' longevity activate a series of processes inside the cell. These actions trigger an increase in a specific histone variant, which is transported from the worm's somatic or body tissues to its germline or reproductive cells through proteins that deliver nutrients to developing eggs. In the germline, the histone is modified, allowing the information from the lysosome to enter the germline and be passed from parent to child.

The researchers show that this pathway is activated during fasting, which causes a change in lysosomal metabolism -- providing a link from the physiological phenomenon to the changes in the germline.

The new work adds to a growing body of evidence that lysosomes, once thought to only act as the cell's recycling centers, also function as a signaling hub to control different processes in the cell and now are shown to affect generations.

The new research also unveils a new mechanism for transporting information from somatic to germline cells through histones, which could help explain how other types of inherited information are passed from parent to offspring.

By providing a mechanism for understanding how environmental changes to somatic cells are passed through the germline, the new work could help researchers better understand transgenerational effects that have been previously observed, like the malnutrition of a parent affecting its offspring.

"We now show that the soma and the germline can be connected by the histone and can carry memorable genetic information for generations," Wang says.
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From gentle giants to ghostly hunters, sharks face an unseen peril | ScienceDaily
The habitat of thirty species of sharks, rays, and chimaeras, also called ghost sharks, overlap with areas where proposed deep-sea mining may occur, according to new research published in Current Biology and led by University of Hawai'i at Manoa oceanographers. Nearly two-thirds of these species are already threatened with extinction due to human impacts, so deep-sea mining, which will disrupt the seafloor and discharge large plumes of sediment into the water above, has the potential to elevate their extinction risk.


						
"Deep-sea mining is a new potential threat to this group of animals which are both vital in the ocean ecosystem and to human culture and identity," said Aaron Judah, lead author of the study and oceanography graduate student in the UH Manoa School of Ocean and Earth Science and Technology (SOEST). "By identifying and calling attention to this threat and recommending potential conservation pathways, I hope we will be better positioned to support healthy shark, ray, and chimaera populations into the future."

Where there is overlap, there is risk

Judah collaborated with an international team of experts to overlay the global maps of species ranges created by the IUCN Shark Specialist Group with contract areas and reserved areas allocated for deep-sea mining by the International Seabed Authority. The researchers also accounted for how each species reproduces and how deep they dive in order to estimate their vulnerability to mining impacts. For example, species such as skates and chimaeras lay eggs on the seafloor and therefore mining vehicles could pose a threat to nurseries.

The species they assessed included iconic examples such as the whale shark, manta rays, and the megamouth shark, and also many lesser known, but just as interesting deep-sea species, such as the pygmy shark, chocolate skate, and point-nosed chimaera, which comes from a unique group of cartilaginous fishes similar to sharks and rays, sometimes called ghost sharks.

The team discovered that 30 species could be impacted by discharge plumes and 25 of the 30 species could also be impacted by seafloor disruptions associated with mining. They also found that because many of the species inhabit a variety of habitats along the depth range or are deep divers, mining impacts may overlap more than half of the depth range of 17 species.

Assessing risk to minimize impacts

Deep-sea mining is set to potentially occur in the Clarion-Clipperton Zone, which is a large abyssal plain area that spans from the waters around Hawai'i into the eastern Pacific Ocean. To make the best management decisions, the potential impacts on marine life and the communities that depend on them must be known.




"Sharks and their relatives are the second most threatened vertebrate group on the planet, mostly from overfishing," said Jeff Drazen, study senior author and professor of Oceanography at SOEST. "Because of their vulnerability, they should be considered in ongoing discussions of the environmental risks from deep-sea mining, and those responsible for monitoring their health should be aware that mining could pose an additional risk."

The authors offer a number of recommendations to improve conservation of these species under the footprint of mining, such as establishing monitoring programs, including them in environmental impact assessments, and creating protected areas. These recommendations could be adopted by the International Seabed Authority in their regulations for creating environmental impact assessments, or by contractors in executing scientific baseline assessments.

"Many of the shark species identified in the analysis are highly mobile and can move across wide swaths of ocean," said Judah. "Given their mobility and the proximity of Hawai'i to the areas allocated for mining, impacts in these areas may stretch indirectly to ecosystems near the island chain."

Judah continues to research and report species range extensions for animals not included in the initial assessment, which may add additional species to this group of animals at risk from mining impacts.
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Hidden for 70 million years, a tiny fossil fish is rewriting freshwater evolution | ScienceDaily
The fossil of a tiny fish found in southwestern Alberta provides new insight into the origin and evolution of otophysans, the supergroup of fish that includes catfish, carp and tetras, which today account for two-thirds of all freshwater species.


						
The specimen, studied by researchers at Western University, the Royal Tyrrell Museum of Palaeontology and international collaborators, is a skeleton of a fish about 4 cm long from the Late Cretaceous period (the age of the iconic Tyrannosaurus Rex, about 100.5 million to 66 million years ago.) A new kind of fish entirely, it is now named Acronichthys maccognoi. 

A study detailing the discovery was published on October 2 in the high impact journal, Science.

"The reason Acronichthys is so exciting is that it fills a gap in our record of the otophysans supergroup. It is the oldest North America member of the group and provides incredible data to help document the origin and early evolution of so many freshwater fish living today," said Neil Banerjee, Earth sciences professor and author on the study.

Banerjee collaborated with an international team including Lisa Van Loon, adjunct Earth sciences professor at Western, Don Brinkman, curator emeritus at the Royal Tyrell Museum, Juan Liu from the University of California, Berkeley and Alison Murray from the University of Alberta.

Otophysans are distinctive in the way the first four vertebrae are modified to transmit vibrations to the ear from the swim bladder (a gas-filled internal organ that allows fish to maintain their position in the water without expending significant energy), basically functioning as a human ear. This is easily spotted in the skeleton of the found fossil of Acronichthys by the naked eye. Van Loon, using synchrotron beamlines at both the Canadian Light Source in Saskatoon, Saskatchewan, and the Advanced Photon Source in Lemont, Illinois, captured a more sophisticated, detailed look with computed tomography (micro-CT) scans.

Micro-CT scans are non-destructive (critical when studying prehistoric fossils), high-resolution X-ray images that create 3D virtual models of objects by taking a series of 2D X-ray projections as an object, in this case the Acronichthys, rotates.




"Many of the fossil specimens collected by the Royal Tyrrell Museum are incredibly fragile, and some are impossible to extract from the rock itself, so micro-CT scans provide not only the best method for acquiring detailed images of what's inside, they're also the safest way to avoid destroying the fossil all together," said Van Loon.

One fish, two fish, red fish, blue fish 

While the discovery of Acronichthys introduces a new species to paleontological records, it also provides critical data to trace the origins of otophysans, as the supergroup is understood to have started as a marine (saltwater) species before transitioning to a freshwater species. The discovery suggests the transition from marine to freshwater species happened at least twice during otophysans' evolution.

The study estimated a new divergence time for otophysans from marine to freshwater species at around 154 million years ago (the Late Jurassic period) - after Pangea, the supercontinent, began to break apart about 200 million years ago. The researchers are left trying to understand how the tiny Acronichthys moved from continent to continent (as its freshwater ancestors now live on every continent except Antarctica) if they couldn't swim across saltwater oceans.

"Dinosaurs are pretty exciting, so a lot of time and effort has been focused on them so we know a lot about what they were like, but we've only scratched the surface when it comes to understanding the diversity of prehistoric freshwater fish," said Brinkman. "There's still so much we don't know, and a fossil site right here in Canada is giving us the key to understanding the origins of groups that now dominate rivers and lakes around the world."
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These little robots literally walk on water | ScienceDaily
Imagine a tiny robot, no bigger than a leaf, gliding across a pond's surface like a water strider. One day, devices like this could track pollutants, collect water samples or scout flooded areas too risky for people.


						
Baoxing Xu, professor of mechanical and aerospace engineering at the University of Virginia's School of Engineering and Applied Science, is pioneering a way to build them. In a new study published in Science Advances, Xu's research introduces HydroSpread, a first-of-its-kind fabrication method that has great potential to impact the growing field of soft robotics. This innovation allows scientists to make soft, floating devices directly on water, a technology that could be utilized in fields from health care to electronics to environmental monitoring.

Until now, the thin, flexible films used in soft robotics had to be manufactured on rigid surfaces like glass and then peeled off and transferred to water, a delicate process that often caused films to tear. HydroSpread sidesteps this issue by letting liquid itself serve as the "workbench." Droplets of liquid polymer could naturally spread into ultrathin, uniform sheets on the water's surface. With a finely tuned laser, Xu's team can then carve these sheets into complex patterns -- circles, strips, even the UVA logo -- with remarkable precision.

Using this approach, the researchers built two insect-like prototypes:
    	HydroFlexor, which paddles across the surface using fin-like motions.
    	HydroBuckler, which "walks" forward with buckling legs, inspired by water striders.

In the lab, the team powered these devices with an overhead infrared heater. As the films warmed, their layered structure bent or buckled, creating paddling or walking motions. By cycling the heat on and off, the devices could adjust their speed and even turn -- proof that controlled, repeatable movement is possible. Future versions could be designed to respond to sunlight, magnetic fields or tiny embedded heaters, opening the door to autonomous soft robots that can move and adapt on their own.

"Fabricating the film directly on liquid gives us an unprecedented level of integration and precision," Xu said. "Instead of building on a rigid surface and then transferring the device, we let the liquid do the work to provide a perfectly smooth platform, reducing failure at every step."

The potential reaches beyond soft robots. By making it easier to form delicate films without damaging them, HydroSpread could open new possibilities for creating wearable medical sensors, flexible electronics and environmental monitors -- tools that need to be thin, soft and durable in settings where traditional rigid materials don't work.

About the Researcher

Baoxing Xu is a nationally recognized expert in mechanics, compliant structures and bioinspired engineering. His lab at UVA Engineering focuses on translating strategies from nature -- such as the delicate mechanics of insect locomotion -- into resilient, functional devices for human use.

This work, supported by the National Science Foundation and 4-VA, was carried out within UVA's Department of Mechanical and Aerospace Engineering. Graduate and undergraduate researchers in Xu's group played a central role in the experiments, gaining hands-on experience with state-of-the-art fabrication and robotics techniques.
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What looks like dancing is actually a bug's survival trick | ScienceDaily
If you happen to be walking in the forests of Panama, you might just come across a bug that will wave at you, which scientists at the Smithsonian Tropical Research Institute (STRI) have been studying for a while. The matador bug (Bitta alipes) carries striking, reddish "flags" on its hind legs and performs an intricate leg-waving display. But the reason why these bugs perform this behavior has remained a mystery -- until now.


						
Sexual selection seemed a likely explanation. Males would wave their flags to attract females. Yet when scientists tested the idea, they found no evidence: both males and females waved their legs, and waving was unrelated to courtship or competition. That deepened the puzzle: if not for sex, why evolve such a conspicuous and seemingly costly behavior?

A new study published in Current Zoology by STRI researchers Connor Evans-Blake, Juliette Rubin and Ummat Somjee offers an answer. These colorful "flags" appear not to attract mates, but to deterpredators. The team exposed matador bugs to two different arthropods: predatory praying mantids and harmless katydids. They recorded nearly 3,000 leg waves. The results were striking: on average, bugs increased their waving behavior seven-fold in the presence of mantids, but barely responded to katydids. Even more telling, mantids never attacked bugs that were actively waving.

The findings show that waving is an anti-predator behavior, deployed specifically when danger looms. To document whether similar flag-waving behavior occurs in other species within the family, researchers used direct observations in Panama and searched for videos online. They found that at least five related flag-legged species display similar waving behaviors, hinting at a broader evolutionary strategy among these plant-feeding insects.

All these flag-waving insects feed on passionflower vines, known to carry toxins, and may thus be advertising their own chemical defenses with these bold movements. But how does waving reduce predatory attacks? The precise mechanism remains a mystery. Is the waving communicating the bugs' likely toxicity, confusing predators' vision, or intimidating attackers with exaggerated motion?

"We're left with more questions than answers," said senior author Ummat Somjee. "But that's the beauty of studying insects -- there are hundreds of thousands of species, most of them completely unstudied, and every time we look closely we uncover behaviors that change the way we think about evolution."

Research like this goes beyond solving quirky puzzles. Insects make up the majority of Earth's biodiversity and are foundational to terrestrial ecosystems worldwide, yet most of their behaviors remain undocumented. Understanding how prey defend themselves provides insight into how animals evolve and diversify into the many forms, sometimes bizarre, that make up complex ecosystems.
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Scientists uncover a mysterious Jurassic lizard with snake-like jaws | ScienceDaily
New research has uncovered a species of hook-toothed lizard that lived about 167 million years ago and has a confusing set of features seen in snakes and geckos -- two very distant relatives. One of the oldest relatively complete fossil lizards yet discovered, the Jurassic specimen is described in a study, published on October 1 in the journal Nature, from a multinational collaboration between the American Museum of Natural History and scientists in the United Kingdom, including University College London and the National Museums Scotland, France, and South Africa.


						
The species was given the Gaelic name Breugnathair elgolensis meaning "false snake of Elgol," referencing the area in Scotland's Isle of Skye where it was discovered. Breugnathair had snake-like jaws and hook-like, curved teeth similar to those of modern-day pythons, paired with the short body and fully-formed limbs of a lizard.

"Snakes are remarkable animals that evolved long, limbless bodies from lizard-like ancestors," said the study's lead author Roger Benson, Macaulay Curator in the American Museum of Natural History's Division of Paleontology. "Breugnathair has snake-like features of the teeth and jaws, but in other ways, it is surprisingly primitive. This might be telling us that snake ancestors were very different to what we expected, or it could instead be evidence that snake-like predatory habits evolved separately in a primitive, extinct group."

Lizards and snakes together form a group called squamates. Breugnathair has been placed in a new group of extinct, predatory squamates called Parviraptoridae, which was previously known only from more fragmentary fossils. Earlier studies reported snake-like tooth-bearing bones that were found in close proximity with bones that had gecko-like features. But because these seemed so drastically different, some researchers believed they belonged to two different animals. The new work on Breugnathair rejects those earlier findings, showing that both snake-like and gecko-like features exist together in a single animal.

Breugnathair was discovered in 2016 by Stig Walsh from the National Museums Scotland while on an expedition with Benson and others on the Isle of Skye. The researchers have spent almost 10 years since then preparing the specimen, imaging it with computed tomography as well as with high-powered x-rays at the European Synchrotron Radiation Facility in Grenoble, France, and analyzing the results.

"The Jurassic fossil deposits on the Isle of Skye are of world importance for our understanding of the early evolution of many living groups, including lizards, which were beginning their diversification at around this time," said Susan Evans from University College London, who co-led the study. "I first described parviraptorids some 30 years ago based on more fragmentary material, so it's a bit like finding the top of the jigsaw box many years after you puzzled out the original picture from a handful of pieces. The mosaic of primitive and specialized features we find in parviraptorids, as demonstrated by this new specimen, is an important reminder that evolutionary paths can be unpredictable."

Nearly 16 inches long from head to tail, Breugnathair was one of the largest lizards in its ecosystem, where it likely preyed on smaller lizards, early mammals, and other vertebrates, like young dinosaurs. But is it a lizard-like ancestor of snakes? Because it has such an unusual mixture of features, and because other fossils that shed light on early squamate evolution are rare, the researchers did not arrive at a conclusive answer. Another possibility is that Breugnathair could be a stem-squamate, a predecessor of all lizards and snakes, that independently evolved snake-like teeth and jaws.

"This fossil gets us quite far, but it doesn't get us all of the way," Benson said. "However, it makes us even more excited about the possibility of figuring out where snakes come from."

Other study authors include Zoe Kulik from the American Museum of Natural History, Elizabeth Griffiths Jason Head from the University of Cambridge, Jennifer Botha from the University of the Witwatersrand, South Africa, and Vincent Fernandez from the European Synchrotron Radiation Facility.

Funding was provided, in part, by the National Research Foundation, Genus: DSTI-NRF Centre of Excellence in Palaeosciences, and the Palaeontological Scientific Trust.
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Japan's hot springs hold clues to the origins of life on Earth | ScienceDaily
Earth was not always the blue-green world we know today: the early Earth's oxygen levels were about a million times lower than we now experience. There were no forests and no animals. For ancient organisms, oxygen was toxic. What did life look like at that time then? A recent study led by Fatima Li-Hau (graduate student at ELSI at the time of the research) along with the supervisor Associate Professor Shawn McGlynn (at the time of research) of the Earth-Life Science Institute (ELSI) at Institute of Science Tokyo, Japan, explores this question by examining iron-rich hot springs that mimic the chemistry of Earth's ancient oceans around the time of one of Earth's most dramatic changes: the oxygenation of the atmosphere. Their findings suggest that early microbial communities used iron along with oxygen released by photosynthetic microbes, for energy, revealing a transitional ecosystem where life turned a waste product of one organism into a new energy source before photosynthesis became dominant.


						
The Great Oxygenation Event (GOE) occurred around 2.3 billion years ago and marked the rise of atmospheric oxygen, likely triggered by green Cyanobacteria that used sunlight to split water, subsequently converting carbon dioxide into oxygen through photosynthesis. The result is that the current atmosphere is around 78% nitrogen and 21% oxygen, with only traces of other gases such as methane and carbon dioxide, which might have played a greater role before the rise of oxygen. The GOE fundamentally changed the course of life on Earth. This high amount of oxygen allows us animals to breathe, but it also complicates life for ancient life forms, which were almost unaware of the O2 molecule. Understanding how these ancient microbes adapted to the presence of oxygen remains a major question.

To answer this, the team studied five hot springs in Japan, which are rich in varied water chemistries. Those five springs (one in Tokyo, two each in Akita and Aomori prefectures) are naturally rich in ferrous iron (Fe2+). They are rare in today's oxygen-rich world because ferrous iron quickly reacts with oxygen and turns into an insoluble ferric iron form (Fe3+). But in these springs, the water still contains high levels of ferrous iron, low levels of oxygen, and a near-neutral pH, conditions thought to resemble parts of the early Earth's oceans.

"These iron-rich hot springs provide a unique natural laboratory to study microbial metabolism under early Earth-like conditions during the late Archean to early Proterozoic transition, marked by the Great Oxidation Event. They help us understand how primitive microbial ecosystems may have been structured before the rise of plants, animals, or significant atmospheric oxygen," says Shawn McGlynn, who supervised Li-Hau during her dissertation work.

In four of the five hot springs, the team found microaerophilic iron-oxidising bacteria to be the dominant microbes. These organisms thrive in low-oxygen conditions and use ferrous iron as an energy source, converting it into ferric iron. Cyanobacteria, known for producing oxygen through photosynthesis, were also present but in relatively small numbers. The only exception was one of the Akita hot springs, where non-iron-based metabolisms were surprisingly dominant.

Using metagenomic analysis, the team assembled over 200 high-quality microbial genomes and used them to analyse in detail the functions of microbes in the community. The same microbes that coupled iron and oxygen metabolism converted a toxic compound into an energy source and helped maintain conditions that allowed oxygen-sensitive anaerobes to persist. These communities carried out essential biological processes such as carbon and nitrogen cycling, and the researchers also found evidence of a partial sulfur cycle, identifying genes involved in sulfide oxidation and sulfate assimilation. Given that hot springs contained very little sulfur compounds, this was a surprising discovery. The researchers propose that this may indicate a "cryptic" sulfur cycle, where microbes recycle sulfur in complex ways that are not yet fully understood.

"Despite differences in geochemistry and microbial composition across sites, our results show that in the presence of ferrous iron and limited oxygen, communities of microaerophilic iron oxidisers, oxygenic phototrophs, and anaerobes consistently coexist and sustain remarkably similar and complete biogeochemical cycles," says Li-Hau.




The research suggests a shift in our understanding of early ecosystems, showing that microbes may have harnessed energy from iron oxidation and oxygen produced by early phototrophs. The study proposes that, similar to these hot springs, early Earth hosted ecosystems were composed of diverse microbes, including iron-oxidising bacteria, anaerobes, and Cyanobacteria living alongside one another and modulating oxygen concentrations.

"This paper expands our understanding of microbial ecosystem function during a crucial period in Earth's history, the transition from an anoxic, iron-rich ocean to an oxygenated biosphere at the onset of the GOE. By understanding modern analogue environments, we provide a detailed view of metabolic potentials and community composition relevant to early Earth's conditions," says Li-Hau.

Together, these insights deepen our understanding of life's early evolution on Earth and have implications for the search for life on other planets with geochemical conditions similar to those of early Earth.

More information

Earth-Life Science Institute (ELSI) is one of Japan's ambitious World Premiere International research centers, whose aim is to achieve progress in broadly inter-disciplinary scientific areas by inspiring the world's greatest minds to come to Japan and collaborate on the most challenging scientific problems. ELSI's primary aim is to address the origin and co-evolution of the Earth and life.

Institute of Science Tokyo (Science Tokyo) was established on October 1, 2024, following the merger between Tokyo Medical and Dental University (TMDU) and Tokyo Institute of Technology (Tokyo Tech), with the mission of "Advancing science and human wellbeing to create value for and with society."

World Premier International Research Center Initiative (WPI) was launched in 2007 by Japan's Ministry of Education, Culture, Sports, Science and Technology (MEXT) to foster globally visible research centers boasting the highest standards and outstanding research environments. Numbering more than a dozen and operating at institutions throughout the country, these centers are given a high degree of autonomy, allowing them to engage in innovative modes of management and research. The program is administered by the Japan Society for the Promotion of Science (JSPS).
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Scientists just found the shocking reason Chile's quake shook so hard | ScienceDaily
In July 2024, a 7.4-magnitude earthquake struck Calama, Chile, damaging buildings and causing power outages.


						
The country has endured violent earthquakes, including the most powerful recorded in history: a 9.5-magnitude "megathrust" event that struck central Chile in 1960, causing a tsunami and killing between 1,000 to 6,000 people. However, the Calama quake was different from the megathrust quakes that are usually associated with the most destructive events in Chile and around the world.

Megathrust earthquakes occur at relatively shallow depths. But the Calama quake occurred much deeper underground, at 125 kilometers beneath the Earth's surface and within the tectonic slab itself.

Earthquakes this deep usually produce much more subdued shaking on the surface. But in the case of Calama, a sequence of events, discovered by researchers at The University of Texas at Austin, helped supercharge its strength. In a recent study in Nature Communications the researchers describe a newly-discovered chain of events that was responsible for increasing the earthquake's intensity.

In addition to helping explain the tectonic forces behind the powerful quake, the findings have implications for future earthquake hazard assessments.

"These Chilean events are causing more shaking than is normally expected from intermediate-depth earthquakes, and can be quite destructive," said the study's lead author Zhe Jia, a research assistant professor at the UT Jackson School of Geosciences. "Our goal is to learn more about how these earthquakes occur, so our research could support emergency response and long-term planning."

Intermediate-depth earthquakes, such as the one in Calama, were long thought to occur due to pressure building up as the rock dried out - a phenomenon called "dehydration embrittlement." This process happens when a subducting tectonic plate dives toward the Earth's hot interior, and the increased heat and pressure forces water out of the minerals within the rock. The dehydrated rocks are weakened and fractured, which can lead them to rupture - triggering an earthquake in the slab.




This dehydration process is typically thought to stop where temperatures exceed 650 degrees Celsius. But according to the researchers, the Calama quake was so powerful because it breached this limit - going 50 kilometers deeper into hotter zones through a second mechanism called "thermal runway." This involves immense friction from the initial slip generating a large amount of heat at the tip of the rupture, which helps weaken material around it and propels the rupture forward.

"It's the first time we saw an intermediate-depth earthquake break assumptions, rupturing from a cold zone into a really hot one, and traveling at much faster speeds," said Jia, who is part of the University of Texas Institute for Geophysics (UTIG), a research unit of the Jackson School. "That indicates the mechanism changed from dehydration embrittlement to thermal runaway."

To determine how the earthquake deformed and the extent of the rupture, the University of Texas team collaborated with researchers in Chile and the United States to integrate multiple types of analyses. This included analyzing seismic data from Chile that captured the rupture's propagation and speed, geopositioning data from the Global Navigation Satellite System to measure how the fault slipped, and computer simulations to estimate the temperature and composition where the earthquake ruptured.

"The fact that another large earthquake is overdue in Chile has motivated earthquake research and the deployment of multiple seismometers and geodetic stations to monitor earthquakes and how the crust is deforming in the region," said Thorsten Becker, a co-author of the study and a professor at the Jackson School's Department of Earth and Planetary Sciences and a senior research scientist at UTIG.

Becker and Jia said that learning more about how earthquakes occur at different depths could help with understanding what controls the size and nature of likely future events, which could help predict the degree of shaking and inform infrastructure planning, early warning systems, and rapid response systems.

The research was funded by the National Science Foundation, Agencia Nacional de Investigacion y Desarrollo (ANID), Chile, UC Open Seed Fund, Fundamental Research Funds for the Central Universities, and the University of Texas Institute for Geophysics.
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Scientists just recreated a wildfire that made its own weather | ScienceDaily
On September 5, 2020, California's Creek Fire grew so severe that it began producing it's own weather system. The fire's extreme heat produced an explosive thunderhead that spewed lightning strikes and further fanned the roaring flames, making containment elusive and endangering the lives of firefighters on the ground. These wildfire-born storms have become a growing part of fire seasons across the West, with lasting impacts on air quality, weather, and climate. Until now, scientists have struggled to replicate them in Earth system models, hindering our ability to predict their occurrence and understand their impacts on the global climate. Now, a new study provides a breakthrough by developing a novel wildfire-Earth system modeling framework.


						
The research, published September 25th in Geophysical Research Letters, represents the first successful simulation of these wildfire-induced storms, known as pyrocumulonimbus clouds, within an Earth system model. Led by DRI scientist Ziming Ke, the study successfully reproduced the observed timing, height, and strength of the Creek Fire's thunderhead - one of the largest known pyrocumulonimbus clouds seen in the U.S., according to NASA. The model also replicated multiple thunderstorms produced by the 2021 Dixie Fire, which occurred under very different conditions. Accounting for the way that cloud development is aided by moisture lofted into the higher reaches of the atmosphere by terrain and winds is key to their findings.

"This work is a first-of-its-kind breakthrough in Earth system modeling," Ke said. "It not only demonstrates how extreme wildfire events can be studied within Earth system models, but also establishes DRI's growing capability in Earth system model development -- a core strength that positions the institute to lead future advances in wildfire-climate science."

When a pyrocumulonimbus cloud forms, it injects smoke and moisture into the upper atmosphere at magnitudes comparable to those of small volcanic eruptions, impacting the way Earth's atmosphere receives and reflects sunlight. These fire aerosols can persist for months or longer, altering stratospheric composition. When transported to polar regions, they affect Antarctic ozone dynamics, modify clouds and albedo, and accelerate ice and snow melt, reshaping polar climate feedbacks. Scientists estimate that tens to hundreds of these storms occur globally each year, and that the trend of increasingly severe wildfires will only grow their numbers. Until now, failing to incorporate these storms into Earth system models has hindered our ability to understand this natural disturbance's impact on global climate.

The research team also included scientists from Lawrence Livermore National Laboratory, U.C. Irvine, and Pacific Northwest National Laboratory. Their breakthrough leveraged the Department of Energy's (DOE) Energy Exascale Earth System Model (E3SM) to successfully capture the complex interplay between wildfires and the atmosphere.

"Our team developed a novel wildfire-Earth system modeling framework that integrates high-resolution wildfire emissions, a one-dimensional plume-rise model, and fire-induced water vapor transport into DOE's cutting-edge Earth system model," Ke said. "This breakthrough advances high-resolution modeling of extreme hazards to improve national resilience and preparedness, and provides the framework for future exploration of these storms at regional and global scales within Earth system models."
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        Scientists just proved the moai could walk, solving a 500-year mystery
        Researchers confirmed that Rapa Nui's moai statues could "walk" upright using a rocking motion, aided by rope and just a few people. Experiments with replicas and 3D models revealed design features like a forward lean and curved bases that made movement possible. Concave roads across the island further supported this transport method. The findings celebrate the innovation and intelligence of the ancient islanders.

      

      
        For 170 years, U.S. Cities have followed a hidden law of growth and decline
        Despite massive technological and industrial changes, American cities have stayed remarkably coherent in how their economies fit together. This hidden order governs how cities diversify, grow, and reinvent themselves without losing their economic identity.

      

      
        Would you eat yogurt made with ants? Scientists did
        In a remarkable blend of science and tradition, researchers have revived an old Balkan and Turkish yogurt-making technique that uses ants as natural fermenters. The ants' bacteria, acids, and enzymes transform milk into a rich, tangy yogurt while showcasing the diversity and complexity lost in modern, industrialized yogurt strains.

      

      
        Nearly half of drivers killed in crashes had THC in their blood
        Over 40% of fatal crash victims had THC levels far above legal limits, showing cannabis use before driving remains widespread. The rate didn't drop after legalization, suggesting policy changes haven't altered risky habits. Experts warn that the lack of public awareness around marijuana's dangers behind the wheel is putting lives at risk.
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Scientists just proved the moai could walk, solving a 500-year mystery | ScienceDaily
For years, researchers have puzzled over how the ancient people of Rapa Nui did the seemingly impossible and moved their iconic moai statues. Using a combination of physics, 3D modeling and on-the-ground experiments, a team including faculty at Binghamton University, State University of New York, has confirmed that the statues actually walked - with a little rope and remarkably few people.


						
Studying nearly 1,000 moai statues, Binghamton University Professor of Anthropology Carl Lipo and the University of Arizona's Terry Hunt found that the people of Rapa Nui likely used rope and "walked" the giant statues in a zig-zag motion along carefully designed roads.

Lipo and his colleagues had previously demonstrated via experimental evidence that the large statues "walked" from their quarry to ceremonial platforms using an upright, rocking motion, challenging a theory that the statues were moved lying prone on wooden devices.

"Once you get it moving, it isn't hard at all - people are pulling with one arm. It conserves energy, and it moves really quickly," said Lipo. "The hard part is getting it rocking in the first place. The question is, if it's really large, what would it take? Are the things that we saw experimentally consistent with what we would expect from a physics perspective?"

To explore how a larger statue might move, Lipo's team created high-resolution 3D models of the moai and identified distinctive design features - wide D-shaped bases and a forward lean - that would make them more likely to be moved in a rocking, zig-zagging motion.

Putting their theory to the test, the team built a 4.35-ton replica moai with the distinct 'forward-lean' design. With just 18 people, the team was able to transport the moai 100 meters in just 40 minutes, a marked improvement over previous vertical transport attempts.

"The physics makes sense," said Lipo. "What we saw experimentally actually works. And as it gets bigger, it still works. All the attributes that we see about moving gigantic ones only get more and more consistent the bigger and bigger they get, because it becomes the only way you could move it."

Adding to the support for this theory are the roads of Rapa Nui. Measuring 4.5 meters wide with a concave cross-section, the roads were ideal for stabilizing the statues as they moved forward.




"Every time they're moving a statue, it looks like they're making a road. The road is part of moving the statue," said Lipo. "We actually see them overlapping each other, and many parallel versions of them. What they are probably doing is clearing a path, moving it, clearing another, clearing it further, and moving it right in certain sequences. So they're spending a lot of time on the road part."

Lipo said that nothing else currently explains how the moai were moved. The challenge to anyone else is to prove them wrong.

"Find some evidence that shows it couldn't be walking. Because nothing we've seen anywhere disproves that," said Lipo. "In fact, everything we ever see and ever thought of keeps strengthening the argument."

Lipo said Rapa Nui is notorious for wild theories backed by zero evidence. This research is an example of putting a theory to the test.

"People have spun all kinds of tales about stuff that's plausible or possible in some way, but they never go about evaluating the evidence to show that, in fact, you can learn about the past and explain the record that you see in ways that are fully scientific," said Lipo. "One of the steps is simply saying, "Look, we can build an answer here."

Lipo said that the research also honors the people of Rapa Nui, who achieved a monumental engineering feat with limited resources.

"It shows that the Rapa Nui people were incredibly smart. They figured this out," said Lipo. "They're doing it the way that's consistent with the resources they have. So it really gives honor to those people, saying, look at what they were able to achieve, and we have a lot to learn from them in these principles."

The paper, "The Walking Moai Hypothesis: Archaeological Evidence, Experimental Validation, and Response to Critics," was published in the Journal of Archaeological Science.
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For 170 years, U.S. Cities have followed a hidden law of growth and decline | ScienceDaily
A new study out of the Complexity Science Hub (CSH) reveals that, over 170 years of economic history, the transformation of U.S. cities follows a surprisingly stable rule: while cities evolve and diversify, they on average maintain a constant level of "coherence" -- a measure of how well their economic activities fit together.


						
The research by Simone Daniotti, Matte Hartog, and Frank Neffke analyzed a unique dataset of 650 million U.S. census records, 6 million patents, and other historical sources covering nearly two centuries of urban development.

"We observed that, on average, the cities that make up the U.S urban system transform gradually but surely over time-from craftsmanship and manufacturing to services and engineering. Despite this, they maintain a constant level of coherence for nearly two centuries," explains CSH fellow Daniotti, first author of the study.

West Coast: rapid diversification, constant coherence

"This also happened and in the same way on the West Coast, which developed later and initially in isolation from the wider U.S.. In 1850, cities such as Los Angeles and San Francisco are just emerging there with the onset of the Gold Rush," adds Daniotti, who is also a researcher at Utrecht University.

The study reveals that the West Coast experienced a rapid and far-reaching structural shift. "The transformation was massive-faster and more pronounced than on the East Coast," says Daniotti. In 1850, less than half of all the export-oriented occupations that existed in the wider US were also practiced on the West Coast -- but within just fifty years, that share had surged to nearly 90%. "But, despite rapid diversification, West Coast cities' average coherence remained remarkable constant and at levels that were comparable to those of eastern US cities."

Why transformations are constrained

"The findings show that, although cities develop new activities and abandon old ones, they do so in a way that keeps their coherence constant. This suggests that such transformations are constrained: although cities can develop new activities and drop old ones, while doing so, the set of industries they maintain seems to need to stay coherent at any given point in time," explains Neffke, who leads CSH's Transforming Economies research group.




"So even in cases like Pittsburgh or Boston, which went through periods of prolonged decline and only emerged from those after abandoning their heavy manufacturing industries in steel and manufacturing for high-tech production and services, they needed to find a path that would allow them to do so without jeopardizing their coherence," adds Neffke.

Size matters: coherence shrinks as cities grow

In addition, the study shows that larger cities are consistently less coherent, with coherence declining at a stable rate of about 4% for each doubling of population size. Even though technologies have changed dramatically -- from railroads and telephones to mass production, computers, and AI -- and the U.S. population has grown from about 23 million in 1850 to 332 million in 2022 while moving steadily westward, the way coherence scales with population size has stayed the same.

"This suggests that the way economic activity is distributed within an urban system follows some universal regularities that constrain the amount of diversity that cities can maintain -- keeping them coherent -- based on the size of their population," says Neffke.

Policy lessons: balancing diversification and coherence

A number of lessons can be learned from these findings by policymakers, according to the researchers. While the drive to branch out into emerging technologies is understandable, cities cannot spread themselves too thin -- they must maintain a degree of coherence. "The reason is that the capability base that supports their existing economic structure and is embedded in local infrastructure, workforce, and institutions is expensive to maintain and therefore is ideally kept compact," explains Neffke.




"However, larger cities can sustain a broader set of capabilities, which gives them more room for diversification. But the amount of diversity a city can realistically support is tied to its size. This highlights the importance of benchmarking cities against peers of similar sizes and to recognize that ambitions for diversification are ultimately constrained by size."

What Coherence Means for Cities

In the study, coherence is the glue that holds a city's economy together. It reflects how similar or connected two randomly chosen workers -- or firms, or patents -- in the same city are in terms of their occupations, industries, or technologies.

To explain this in simple terms, coherence combines three related ideas, according to Daniotti. First, the variety of activities a city hosts; second, the balance of how evenly these activities are spread across the workforce; and third, the disparity in how different those activities are from each other.

A highly coherent city tends to have fewer industries that are closely related, like Detroit during its golden age of car-making, while a less coherent city, such as New York City, may span many unrelated sectors.
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Would you eat yogurt made with ants? Scientists did | ScienceDaily
Researchers recreated a nearly forgotten yogurt recipe that was once was once common across the Balkans and Turkey -- using ants. Reporting in the Cell Press journal iScience on October 3, the team shows that bacteria, acids, and enzymes in ants can kickstart the fermentation process that turns milk into yogurt. The work highlights how traditional practices can inspire new approaches to food science and even add creativity to the dinner table.


						
"Today's yogurts are typically made with just two bacterial strains," says senior author Leonie Jahn from the Technical University of Denmark. "If you look at traditional yogurt, you have much bigger biodiversity, varying based on location, households, and season. That brings more flavors, textures, and personality."

Red wood ants (Formica species) can be found crawling through the forests of the Balkans and Turkey, where this yogurt-making technique was once popular. To better understand how to use these ants to make yogurt, the researchers visited co-author and anthropologist Sevgi Mutlu Sirakova's family village in Bulgaria, where her relatives and other locals remember the tradition.

"We dropped four whole ants into a jar of warm milk by the instruction of Sevgi's uncle and community members," recalls lead author Veronica Sinotte of the University of Copenhagen, Denmark. The jar was then tucked into an ant mound to ferment overnight. By the next day, the milk had started to thicken and sour. "That's an early stage of yogurt, and it tasted that way as well."

The researchers, who tested the yogurt during their trip, described it as slightly tangy, herbaceous, and having flavors of grass-fed fat.

Back in Denmark, the team dissected the science behind the ant yogurt. They found that the ants carry lactic and acetic acid bacteria. Acids produced by these bacteria help coagulate the dairy. One type of these bacteria was similar to that found in commercial sourdough.

The insects themselves also help in the yogurt-making process. Formic acid, which is part of the ant's natural chemical defense system, acidifies the milk, affects its texture, and likely creates an environment for yogurt's acid-loving microbes to thrive, say the researchers. Enzymes from the ant and the microbes work in tandem to break down milk proteins and turn milk into yogurt.




The researchers compared yogurts made with live, frozen, and dehydrated ants. Only live ants seeded the right microbial community, meaning they are best suited for yogurt making. However, the team found that caution was necessary to make sure the ant products were safe to consume: live ants can harbor parasites, and freezing or dehydrating ants can sometimes allow harmful bacteria to flourish.

To test out the contemporary culinary possibilities of ant yogurt, the team then partnered with chefs at Alchemist, a two-star Michelin restaurant in Copenhagen, Denmark, who gave the traditional yogurt a modern twist. They served guests several concoctions including yogurt ice-cream sandwiches shaped like an ant, mascarpone-like cheeses with a pungent tang, and cocktails clarified with a milk wash -- all inspired by ant yogurt and using the insect as a key ingredient.

"Giving scientific evidence that these traditions have a deep meaning and purpose, even though they might seem strange or more like a myth, I think that's really beautiful," says Jahn.

"I hope people recognize the importance of community and maybe listen a little closer when their grandmother shares a recipe or memory that seems unusual," says Sinotte. "Learning from these practices and creating space for biocultural heritage in our foodways is important."
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Nearly half of drivers killed in crashes had THC in their blood | ScienceDaily
    	In a review of 246 deceased drivers, 41.9% tested positive for active THC in their blood, with an average level of 30.7 ng/mL -- far exceeding most state impairment limits.
    	The high rate of THC positivity remained consistent over six years and was unaffected by the state's legalization of recreational cannabis during the study period.
    	Messaging around the dangers of smoking cannabis and driving needs to be stronger, authors argue.

New study findings show that over 40% of drivers who died in motor vehicle collisions tested positive for active delta-9-tetrahydrocannabinol (THC) in their system, with average blood levels far exceeding those considered to cause impairment. The research highlights a significant and persistent public health risk that is unchanged by the legalization of recreational cannabis, the authors said.

The research will be presented at the American College of Surgeons (ACS) Clinical Congress 2025 in Chicago, October 4-7.

Researchers analyzed coroner records from Montgomery County in Ohio from January 2019 to September 2024, focusing on 246 deceased drivers who were tested for THC following a fatal crash. When autopsies are performed, drug screening is typically part of the process. The study period included the state's legalization of recreational cannabis in 2023.

"I was surprised to see that level," said lead author Akpofure P. Ekeh, MBBS, FACS, a professor of surgery at Wright State University in Dayton, Ohio. "An average level of 30.7 ng/mL generally means those people must have consumed marijuana at some time close to driving. This isn't about residual use; it's about recent consumption."

Key Study Findings
    	High Prevalence: 103 drivers (41.9%) overall tested positive for THC, with yearly rates ranging from 25.7% to 48.9%.
    	No Effect from Legalization: The rate of drivers who tested positive for THC did not change significantly before or after legalization (42.1% vs. 45.2%), indicating that legal status did not influence the behavior of those who chose to drive after use.
    	Consistent Over Time: The high rate of THC positivity showed no significant change over the six-year study period.

The study notes that blood THC levels are typically drawn by the coroner within hours of death, providing an accurate snapshot of a driver's state at the time of the crash. Most states that have set legal limits for driving range from 2 to 5 nanograms per milliliter (ng/mL) -- a threshold the average level in this study (30.7 ng/mL) far exceeded.




"The messaging over the last few years has been just the push towards recreational legalization," Dr. Ekeh noted. "The problem is that from a public health standpoint, there has not been enough emphasis on some of the downsides and the dangers that can occur. People should treat smoking marijuana just like they treat alcohol: don't smoke and drive."

Co-authors are Lois Nguapa, BS; Clara Mussin Phillips, BS; and Ann Cardosi, BS, MPH.

Citation: Ekeh A, et al. Cannabis Prevalence in Drivers Involved in Motor Vehicle Crash Fatalities over a 6-Year Period, Scientific Forum, American College of Surgeons (ACS) Clinical Congress 2025.

Note: This research was presented as an abstract at the ACS Clinical Congress Scientific Forum. Research abstracts presented at the ACS Clinical Congress Scientific Forum are reviewed and selected by a program committee but are not yet peer reviewed.
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      Strange &amp; Offbeat News

      Quirky stories from all of ScienceDaily's health, technology, environment, and society sections.


      
        Scientists suggest the brain may work best with 7 senses, not just 5
        Scientists at Skoltech developed a new mathematical model of memory that explores how information is encoded and stored. Their analysis suggests that memory works best in a seven-dimensional conceptual space -- equivalent to having seven senses. The finding implies that both humans and AI might benefit from broader sensory inputs to optimize learning and recall.

      

      
        Scientists reveal green tea's fat-burning secret
        New research shows green tea may help the body burn fat and balance blood sugar. In a study with obese mice, it improved metabolism and muscle health without harming lean animals. Scientists say its powerful plant compounds work together to regulate fat and energy use. The findings hint that green tea could be a natural support for healthy weight management.

      

      
        Scientists just proved the moai could walk, solving a 500-year mystery
        Researchers confirmed that Rapa Nui's moai statues could "walk" upright using a rocking motion, aided by rope and just a few people. Experiments with replicas and 3D models revealed design features like a forward lean and curved bases that made movement possible. Concave roads across the island further supported this transport method. The findings celebrate the innovation and intelligence of the ancient islanders.

      

      
        Bacteria hidden inside tumors could help beat cancer
        Scientists have discovered that bacteria living inside tumors can produce a molecule that fights cancer and enhances chemotherapy. The molecule, called 2-methylisocitrate (2-MiCit), was found to make colorectal cancer cells more vulnerable to chemotherapy by damaging their DNA and disrupting their metabolism. Experiments using worms, flies, and human cancer cells confirmed its potent anti-cancer effects.

      

      
        Nanotech transforms vinegar into a lifesaving superbug killer
        Researchers have enhanced vinegar's antibacterial properties by infusing it with cobalt-based carbon nanoparticles. This nano-boosted solution kills harmful bacteria from both inside and outside their cells while remaining safe for humans. Tests on mice showed it healed infected wounds effectively. The discovery could be a breakthrough against antibiotic-resistant infections worldwide.

      

      
        Birds around the world share a mysterious warning cry
        Birds across the globe independently evolved a shared warning call against parasites, blending instinct and learning in a remarkable evolutionary pattern. The finding offers a rare glimpse into how cooperation and communication systems evolve across species.

      

      
        Would you eat yogurt made with ants? Scientists did
        In a remarkable blend of science and tradition, researchers have revived an old Balkan and Turkish yogurt-making technique that uses ants as natural fermenters. The ants' bacteria, acids, and enzymes transform milk into a rich, tangy yogurt while showcasing the diversity and complexity lost in modern, industrialized yogurt strains.

      

      
        The vitamin D mistake weakening your immunity
        Scientists discovered that vitamin D2 supplements can lower levels of vitamin D3, the form the body uses most effectively. Unlike D2, vitamin D3 enhances the immune system's first line of defense against infections. This raises questions about which type of supplement should be prioritized.

      

      
        What looks like dancing is actually a bug's survival trick
        The matador bug's flamboyant leg-waving puzzled scientists for years, with early guesses pointing to courtship. But experiments revealed the waving is a defense tactic against predators. Related species also share the behavior, possibly signaling toxicity or creating visual confusion. The discovery raises fresh questions about insect evolution and survival strategies.

      

      
        Rogue planet spotted devouring 6 billion tons every second
        Astronomers have uncovered a runaway feeding frenzy in a rogue planet drifting freely through space, devouring six billion tonnes of gas and dust every second. Located 620 light-years away in the Chamaeleon constellation, the object, Cha 1107-7626, is growing at the fastest rate ever seen in any planet. The dramatic surge in mass revealed evidence of strong magnetic fields and changing chemistry, including water vapor, previously only observed in young stars.

      

      
        Scientists uncover a mysterious Jurassic lizard with snake-like jaws
        A strange Jurassic lizard discovered on Scotland's Isle of Skye is shaking up what we know about snake evolution. Named Breugnathair elgolensis, the "false snake of Elgol" combined hook-like, python-style teeth and jaws with the short body and limbs of a lizard. Researchers spent nearly a decade studying the 167-million-year-old fossil, revealing that it belonged to a newly defined group of squamates and carried features of both snakes and geckos.

      

      
        A flu test you can chew
        Flu detection could soon be as simple as chewing gum. Scientists have created a molecular sensor that releases a thyme-like flavor when it encounters influenza, offering a low-tech, taste-based alternative to nasal swabs. Unlike current tests that are slow, costly, or miss early infections, this method could catch the flu before symptoms appear.

      

      
        Millions could be living with hidden smell loss after COVID without knowing
        A massive NIH-backed study reveals that COVID-19's toll on smell may be more widespread and lasting than most realize. Even patients without noticeable symptoms often performed poorly on scent tests, raising safety and health concerns. Because smell loss can signal deeper neurological issues, experts are calling for routine testing and exploring new treatments.
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Scientists suggest the brain may work best with 7 senses, not just 5 | ScienceDaily
Researchers at Skoltech have developed a mathematical model that explores how memory functions. When they analyzed this model, they discovered intriguing results that could help improve robotic systems, artificial intelligence, and our understanding of how the human mind stores information. The findings, published in Scientific Reports, suggest there might be an ideal number of senses--and if that's true, our five senses might not be enough!


						
"Our conclusion is of course highly speculative in application to human senses, although you never know: It could be that humans of the future would evolve a sense of radiation or magnetic field. But in any case, our findings may be of practical importance for robotics and the theory of artificial intelligence," said study co-author Professor Nikolay Brilliantov of Skoltech AI. "It appears that when each concept retained in memory is characterized in terms of seven features--as opposed to, say, five or eight--the number of distinct objects held in memory is maximized."

Following a research tradition that began in the early 20th century, the team focused on modeling the basic units of memory known as "engrams." An engram can be thought of as a sparse collection of neurons in different brain regions that fire together. Each engram represents a concept, described through a set of features. For humans, these features correspond to sensory experiences--for example, the concept of a banana includes its appearance, smell, taste, and other sensory qualities. In this framework, the banana becomes a five-dimensional object within a mental space containing all the other memories stored in the brain.

Engrams evolve over time, becoming sharper or more diffuse depending on how often they are triggered by sensory input from the outside world. This process represents how we learn and forget as we interact with our environment.

"We have mathematically demonstrated that the engrams in the conceptual space tend to evolve toward a steady state, which means that after some transient period, a 'mature' distribution of engrams emerges, which then persists in time," Brilliantov commented. "As we consider the ultimate capacity of a conceptual space of a given number of dimensions, we somewhat surprisingly find that the number of distinct engrams stored in memory in the steady state is the greatest for a concept space of seven dimensions. Hence the seven senses claim."

In other words, let the objects that exist out there in the world be described by a finite number of features corresponding to the dimensions of some conceptual space. Suppose that we want to maximize the capacity of the conceptual space expressed as the number of distinct concepts associated with these objects. The greater the capacity of the conceptual space, the deeper the overall understanding of the world. It turns out that the maximum is attained when the dimension of the conceptual space is seven. From this the researchers conclude that seven is the optimal number of senses.

According to the researchers, this number does not depend on the details of the model -- the properties of the conceptual space and the stimuli providing the sense impressions. The number seven appears to be a robust and persistent feature of memory engrams as such. One caveat is that multiple engrams of differing sizes existing around a common center are deemed to represent similar concepts and are therefore treated as one when calculating memory capacity.

The memory of humans and other living beings is an enigmatic phenomenon tied to the property of consciousness, among other things. Advancing the theoretical models of memory will be instrumental to gaining new insights into the human mind and recreating humanlike memory in AI agents.
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Scientists reveal green tea's fat-burning secret | ScienceDaily
Green tea is an ancient beverage recognized for its medicinal and antioxidant properties. It has been widely studied for its beneficial effects on metabolic diseases, such as obesity and type 2 diabetes. Recent studies funded by FAPESP have deepened our understanding of the mechanisms of action of this infusion and revealed that green tea treatment reduced weight and significantly improved glucose sensitivity and insulin resistance in obese mice. These results reinforce the potential relevance of the beverage as an adjunct in the treatment of obesity in humans.


						
Rosemari Otton led the studies from the Interdisciplinary Graduate Program in Health Sciences at Cruzeiro do Sul University in Sao Paulo, Brazil. The scientist, who has dedicated more than 15 years to green tea research, explains that her initial motivation came from curiosity about the truth behind the popular belief that the drink aids in weight loss. The results of her most recent study were published in the journal Cell Biochemistry & Function.

To study the effects of green tea on obesity, the research team fed mice a high-calorie diet for four weeks, with both fat and what they call a "cafeteria diet," which mimics the Western diet. "We give them chocolate, filled cookies, dulce de leche, condensed milk... In other words, the same type of food that many people consume on a daily basis," says Otton.

After this initial phase, the animals underwent the green tea experiment for another 12 weeks. During this period, they continued on the high-calorie diet, but some of them began receiving standardized green tea extract at a dose of 500 mg per kilogram of body weight, administered intragastrically (via gavage).

"It's a method that ensures they all receive the exact dose we want to study. If we put it in water, for example, we'd have no way of knowing how much the animal actually ingested," says the researcher. For humans, this amount would be equivalent to consuming about 3 grams of green tea per day, or three cups.

However, according to the researcher, not all commercial green tea meets the necessary quality standards. "Ready-made tea bags do not always guarantee the quantity or quality of the compounds. The ideal for consumption would be to use standardized green tea extract, like those found in compounding pharmacies. This is a concentrated way of using the plant, with a guarantee of the presence of flavonoids, which are the health-beneficial compounds present in the green tea plant," Otton points out.

One methodological difference in the study was the controlled room temperature. The animals were kept in a thermoneutral environment (28 degC) throughout the experiment. Animal facilities generally maintain an average temperature of 22 degC, which represents chronic cold for mice.




"Excessive cold activates compensatory regulatory mechanisms in the animals' bodies, causing them to expend more energy to stay warm. This can mask the real effects of any substance," explains the researcher. "If the animals are in a colder environment, the effect of the tea is enhanced by the activation of energy expenditure due to the cold. But by maintaining thermoneutrality, we were able to see the effects of green tea in a 'clean' way, without environmental interference," she explains.

A previous study published in August 2022 in the European Journal of Nutrition found that obese mice treated with green tea experienced a reduction of up to 30% in body weight. "If a person loses 5% to 10% of their body weight, that's already a lot. So this result in animals is very significant," says the professor.

Muscular effect

Another highlight of the most recent study was the preservation of muscle morphology. Obesity typically causes a reduction in muscle fiber diameter, but green tea prevented this muscle atrophy. "One way to assess muscle function is to look at fiber diameter. If it increases, we have more active muscle components. Green tea managed to maintain this diameter, showing that it protects muscle against the harmful effects of obesity," Otton explains.

In addition to morphological data, the researchers evaluated the expression of genes related to glucose metabolism. Treatment with green tea increased the expression of Insr, Irs1, Glut4, Hk1, and Pi3k - genes that are important for glucose uptake and use in muscles. The activity of lactate dehydrogenase (LDH), an enzyme that is essential for glucose metabolism, was also restored.

According to Otton, there is evidence indicating that green tea does not affect the weight of lean animals, suggesting that it acts selectively against excess body fat. "It makes obese animals lose weight but keeps lean animals at a balanced weight. This shows that the tea seems to need an environment with excess nutrients to act, which supports the hypothesis that it acts directly on fat cells."

Another aspect investigated by the team was the action of the compounds in isolation. "Green tea is a complex matrix with dozens of bioactive compounds. We've tried to separate these compounds and study their effects individually, but the whole extract is always more effective. There's a synergy between the compounds that we can't reproduce when they're isolated," she says.




According to the scientist, one hypothesis explaining the mechanism by which green tea affects obesity involves adiponectin, a protein produced by adipocytes that has anti-inflammatory and metabolic regulation functions. "We conducted a study with adiponectin-knockout mice, meaning they don't produce it. And in these animals, green tea had no effect. This suggests that adiponectin is a key player in the mechanism of action of the tea," she comments.

Real-life effects

Despite the encouraging results of the mouse study, Otton points out that it is not yet possible to determine a safe and effective dose of green tea for humans. This is mainly due to the variability of the extracts and the fact that each person behaves differently. "The ideal is chronic consumption, as we see in Asian countries. In Japan, for example, people consume green tea every day, throughout their lives, and obesity rates are low. But this is different from drinking tea for five months and expecting a miraculous weight loss effect," she ponders.

The researcher argues that natural and accessible treatments should gain ground in the fight against obesity, especially as alternatives to expensive medications that often have side effects. "The idea is to have safe, natural, effective, and high-quality compounds. The Camellia sinensis plant offers this. We're still studying all the compounds involved, but there's no doubt that green tea, as a plant matrix rich in flavonoids, has important therapeutic potential."

The researcher emphasizes that science always seeks to develop practical solutions. "What we see in animals doesn't always reproduce in humans. But if we want to make this translation to real life, we need to think about all the details, such as ambient temperature. It's these precautions that increase the validity of our data. We're far from having all the answers, but we're getting closer and closer."
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Scientists just proved the moai could walk, solving a 500-year mystery | ScienceDaily
For years, researchers have puzzled over how the ancient people of Rapa Nui did the seemingly impossible and moved their iconic moai statues. Using a combination of physics, 3D modeling and on-the-ground experiments, a team including faculty at Binghamton University, State University of New York, has confirmed that the statues actually walked - with a little rope and remarkably few people.


						
Studying nearly 1,000 moai statues, Binghamton University Professor of Anthropology Carl Lipo and the University of Arizona's Terry Hunt found that the people of Rapa Nui likely used rope and "walked" the giant statues in a zig-zag motion along carefully designed roads.

Lipo and his colleagues had previously demonstrated via experimental evidence that the large statues "walked" from their quarry to ceremonial platforms using an upright, rocking motion, challenging a theory that the statues were moved lying prone on wooden devices.

"Once you get it moving, it isn't hard at all - people are pulling with one arm. It conserves energy, and it moves really quickly," said Lipo. "The hard part is getting it rocking in the first place. The question is, if it's really large, what would it take? Are the things that we saw experimentally consistent with what we would expect from a physics perspective?"

To explore how a larger statue might move, Lipo's team created high-resolution 3D models of the moai and identified distinctive design features - wide D-shaped bases and a forward lean - that would make them more likely to be moved in a rocking, zig-zagging motion.

Putting their theory to the test, the team built a 4.35-ton replica moai with the distinct 'forward-lean' design. With just 18 people, the team was able to transport the moai 100 meters in just 40 minutes, a marked improvement over previous vertical transport attempts.

"The physics makes sense," said Lipo. "What we saw experimentally actually works. And as it gets bigger, it still works. All the attributes that we see about moving gigantic ones only get more and more consistent the bigger and bigger they get, because it becomes the only way you could move it."

Adding to the support for this theory are the roads of Rapa Nui. Measuring 4.5 meters wide with a concave cross-section, the roads were ideal for stabilizing the statues as they moved forward.




"Every time they're moving a statue, it looks like they're making a road. The road is part of moving the statue," said Lipo. "We actually see them overlapping each other, and many parallel versions of them. What they are probably doing is clearing a path, moving it, clearing another, clearing it further, and moving it right in certain sequences. So they're spending a lot of time on the road part."

Lipo said that nothing else currently explains how the moai were moved. The challenge to anyone else is to prove them wrong.

"Find some evidence that shows it couldn't be walking. Because nothing we've seen anywhere disproves that," said Lipo. "In fact, everything we ever see and ever thought of keeps strengthening the argument."

Lipo said Rapa Nui is notorious for wild theories backed by zero evidence. This research is an example of putting a theory to the test.

"People have spun all kinds of tales about stuff that's plausible or possible in some way, but they never go about evaluating the evidence to show that, in fact, you can learn about the past and explain the record that you see in ways that are fully scientific," said Lipo. "One of the steps is simply saying, "Look, we can build an answer here."

Lipo said that the research also honors the people of Rapa Nui, who achieved a monumental engineering feat with limited resources.

"It shows that the Rapa Nui people were incredibly smart. They figured this out," said Lipo. "They're doing it the way that's consistent with the resources they have. So it really gives honor to those people, saying, look at what they were able to achieve, and we have a lot to learn from them in these principles."

The paper, "The Walking Moai Hypothesis: Archaeological Evidence, Experimental Validation, and Response to Critics," was published in the Journal of Archaeological Science.
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Bacteria hidden inside tumors could help beat cancer | ScienceDaily
An international team of scientists led by researchers at the MRC Laboratory of Medical Sciences (LMS), Imperial College London and the University of Cologne have discovered that microbes associated with tumors produce a molecule, which can control cancer progression and boost the effectiveness of chemotherapy.


						
Most people are familiar with the microbes on our skin or in our gut, but recent discoveries have revealed that tumors also host unique communities of bacteria. Scientists are now investigating how these tumor-associated bacteria can affect tumor growth and the response to chemotherapy.

New research, published online in Cell Systems on September 10, 2025, provides a significant breakthrough in this field, identifying a powerful anti-cancer metabolite produced by bacteria associated with colorectal cancer. This finding opens the door to new strategies for treating cancer, including the development of novel drugs that could make existing therapies more potent.

The researchers used a sophisticated large-scale screening approach to test over 1,100 conditions in a type of microscopic worm called C. elegans. Through this, they found that the bacteria E. coli produced a molecule called 2-methylisocitrate (2-MiCit) that could improve the effectiveness of the chemotherapy drug 5-fluorouracil (5-FU).

Using computer modelling, the team demonstrated that the tumor-associated microbiome (bacteria found within and around tumors) from patients was also able to produce 2-MiCit. To confirm the effectiveness of 2-MiCit, the team used two further systems; human cancer cells and a fly model of colorectal cancer. In both cases, they found that 2-MiCit showed potent anti-cancer properties, and for the flies could extend survival.

Professor Filipe Cabreiro, head of the Host-Microbe Co-Metabolism group at the LMS, and group leader at the CECAD Research Cluster in Cologne, explains the significance of the discovery: "We've known that bacteria are associated with tumors, and now we're starting to understand the chemical conversation they're having with cancer cells. We found that one of these bacterial chemicals can act as a powerful partner for chemotherapy, disrupting the metabolism of cancer cells and making them more vulnerable to the drug."

The study revealed that 2-MiCit works by inhibiting a key enzyme in the mitochondria (structures inside cells that generate energy for cellular functions) of cancer cells. This leads to DNA damage and activates pathways known to reduce the progression of cancer. This multi-pronged attack weakens the cancer cells and works in synergy with 5-FU. The combination was significantly more effective at killing cancer cells than either compound alone.




Dr Daniel Martinez-Martinez, postdoctoral researcher at the LMS and first author of the paper, says: "Microbes are an essential part of us. That a single molecule can exert such a profound impact on cancer progression is truly remarkable, and another piece of evidence on how complex biology can be when considering it from a holistic point of view. It is really exciting because we are only scratching the surface of what is really happening."

In collaboration with medicinal chemists, the researchers also modified the 2-MiCit compound to enhance its effectiveness. This synthetic version proved even more powerful at killing cancer cells, demonstrating the potential to develop new drugs based on natural microbial products. Filipe adds: "Using the natural microbial product as a starting point, we were able to design a more potent molecule, effectively improving on mother nature."

These exciting discoveries highlight how the cancer-associated microbiome can impact tumor progression, and how metabolites produced by these bacteria could be harnessed to improve cancer treatments. These findings are also important in the context of personalized medicine, emphasizing the importance of considering not only the patient, but also their microbes.

This study was primarily funded by the Leverhulme Trust, the Wellcome Trust/Royal Society, the DFG German Research Foundation, and the Medical Research Council.
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Nanotech transforms vinegar into a lifesaving superbug killer | ScienceDaily
Wounds that do not heal are often caused by bacterial infections and are particularly dangerous for the elderly and people with diabetes, cancer and other conditions.


						
Acetic acid (more commonly known as vinegar) has been used for centuries as a disinfectant, but it is only effective against a small number of bacteria, and it does not kill the most dangerous types.

New research led by researchers at University of Bergen in Norway, QIMR Berghofer and Flinders University in Australia has resulted in the ability to boost the natural bacterial killing qualities of vinegar by adding antimicrobial nanoparticles made from carbon and cobalt. The findings have been published in the international journal ACS Nano.

Molecular biologists Dr Adam Truskewycz and Professor Nils Halberg found these particles could kill several dangerous bacterial species, and their activity was enhanced when added to a weak vinegar solution.

As part of the study, Dr Truskewycz and Professor Halberg added cobalt-containing carbon quantum dot nanoparticles to weak acetic acid (vinegar) to create a potent antimicrobial treatment. They used this mixture against several pathogenic species, including the drug resistant Staphylococcus aureus, Escherichia coli (E. coli) and Enterococcus faecalis.

Dr Truskewycz said the acidic environment from the vinegar made bacterial cells swell and take up the nanoparticle treatment.

"Once exposed, the nanoparticles appear to attack dangerous bacteria from both inside the bacterial cell and also on its surface, causing them to burst. Importantly, this approach is non-toxic to human cells and was shown to remove bacterial infections from mice wounds without affecting healing," he said.

The anti-bacterial boost in vinegar found in the study could potentially be an important contribution towards the ongoing battle against the rising antimicrobial resistance levels worldwide, with an estimated 4.5 million deaths associated with a direct infectious disease.

Professor Halberg said this study showed how nanoparticles could be used to increase the effectiveness of traditional bacterial treatments.

"Combination treatments such as the ones highlighted in this study may help to curb antimicrobial resistance. Given this issue can kill up to 5 million people each year, it's vital we look to find new ways of killing pathogens like viruses, bacteria and fungi or parasites," he said.
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Birds around the world share a mysterious warning cry | ScienceDaily
Birds separated by vast geographic distances and millions of years of evolution share a remarkably similar learned vocal warning to identify parasitic enemies near their nests, an international team of researchers has found.


						
The results represent the first known example of an animal vocalization that is learned from an innate response shared across multiple species.

The findings, published on October 3 in Nature Ecology and Evolution, provide a glimpse into the role natural selection can play in the evolution of vocal communication systems. The study, led by researchers at Cornell University and Donana Biological Station in Seville, Spain, is one of the largest and most comprehensive studies concerning brood parasites to date.

Brood parasitism occurs when birds, such as cuckoos, lay their eggs in other species' nests, forcing the host to raise their young, often at the expense of the host's own offspring. That's why it is advantageous for the host species to identify and try to prevent nest parasites from laying eggs.

The researchers found that more than 20 different bird species across four continents produce nearly identical "whining" vocalizations when they spot a parasitic bird in their territory.

The researchers wondered why birds from locations spanning Australia, China and Zambia all use the same call to identify their parasites, despite never coming into contact with each other.

When a bird hears the warning call, it instinctively comes to investigate. That's when, according to the researchers, the birds start absorbing the cues around them -- what Damian Blasi, co-author of the study and a language scientist at Pompeu Fabra University, Spain, calls social transmission.




"It's then, when birds are absorbing the clues around them, that the bird learns when to produce the sound in the future," said James Kennerley, co-lead author and postdoctoral fellow at the Cornell Lab of Ornithology.

"The fascinating thing about this call is that it represents a midpoint between the instinctive vocalizations we often see in animals and fully learned vocal units like human words," said William Feeney, an evolutionary ecologist at Donana Biological Station in Seville, Spain, and co-lead of the study.

The research also revealed species that produce the whining call tend to live in areas with complex networks of interactions between brood parasites and their hosts.

"With birds working together to drive parasites away, communicating how and when to cooperate is really important, so this call is popping up in parts of the world where species are most affected by brood parasitism," said Kennerley.

The result, he said, "is that the evolution of the whining vocalization is affecting patterns of cooperative behaviors between birds around the world."

The link between the innate whining sound and the learned response by the bird is what makes this study unique, the authors said. "For the first time, we've documented a vocalization that has both learned and innate components, potentially showing how learned signals may have evolved from innate calls in a way first suggested by Charles Darwin," Feeney said. "It's like seeing how evolution can enable species to give learned meanings to sounds."

The findings challenge long-held assumptions about the sharp division between animal communication systems and human language. The authors suggest that learned communication systems, like human language, may have evolved through the gradual integration of instinctive and learned elements.
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Would you eat yogurt made with ants? Scientists did | ScienceDaily
Researchers recreated a nearly forgotten yogurt recipe that was once was once common across the Balkans and Turkey -- using ants. Reporting in the Cell Press journal iScience on October 3, the team shows that bacteria, acids, and enzymes in ants can kickstart the fermentation process that turns milk into yogurt. The work highlights how traditional practices can inspire new approaches to food science and even add creativity to the dinner table.


						
"Today's yogurts are typically made with just two bacterial strains," says senior author Leonie Jahn from the Technical University of Denmark. "If you look at traditional yogurt, you have much bigger biodiversity, varying based on location, households, and season. That brings more flavors, textures, and personality."

Red wood ants (Formica species) can be found crawling through the forests of the Balkans and Turkey, where this yogurt-making technique was once popular. To better understand how to use these ants to make yogurt, the researchers visited co-author and anthropologist Sevgi Mutlu Sirakova's family village in Bulgaria, where her relatives and other locals remember the tradition.

"We dropped four whole ants into a jar of warm milk by the instruction of Sevgi's uncle and community members," recalls lead author Veronica Sinotte of the University of Copenhagen, Denmark. The jar was then tucked into an ant mound to ferment overnight. By the next day, the milk had started to thicken and sour. "That's an early stage of yogurt, and it tasted that way as well."

The researchers, who tested the yogurt during their trip, described it as slightly tangy, herbaceous, and having flavors of grass-fed fat.

Back in Denmark, the team dissected the science behind the ant yogurt. They found that the ants carry lactic and acetic acid bacteria. Acids produced by these bacteria help coagulate the dairy. One type of these bacteria was similar to that found in commercial sourdough.

The insects themselves also help in the yogurt-making process. Formic acid, which is part of the ant's natural chemical defense system, acidifies the milk, affects its texture, and likely creates an environment for yogurt's acid-loving microbes to thrive, say the researchers. Enzymes from the ant and the microbes work in tandem to break down milk proteins and turn milk into yogurt.




The researchers compared yogurts made with live, frozen, and dehydrated ants. Only live ants seeded the right microbial community, meaning they are best suited for yogurt making. However, the team found that caution was necessary to make sure the ant products were safe to consume: live ants can harbor parasites, and freezing or dehydrating ants can sometimes allow harmful bacteria to flourish.

To test out the contemporary culinary possibilities of ant yogurt, the team then partnered with chefs at Alchemist, a two-star Michelin restaurant in Copenhagen, Denmark, who gave the traditional yogurt a modern twist. They served guests several concoctions including yogurt ice-cream sandwiches shaped like an ant, mascarpone-like cheeses with a pungent tang, and cocktails clarified with a milk wash -- all inspired by ant yogurt and using the insect as a key ingredient.

"Giving scientific evidence that these traditions have a deep meaning and purpose, even though they might seem strange or more like a myth, I think that's really beautiful," says Jahn.

"I hope people recognize the importance of community and maybe listen a little closer when their grandmother shares a recipe or memory that seems unusual," says Sinotte. "Learning from these practices and creating space for biocultural heritage in our foodways is important."
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The vitamin D mistake weakening your immunity | ScienceDaily
Taking vitamin D2 might lower the body's levels of the more efficient form of vitamin D, vitamin D3, according to new research from the University of Surrey, John Innes Centre and Quadram Institute Bioscience. Many people take vitamin D supplements to support their bone and immune health and meet the UK government recommendation of 10 micrograms (mg) each day, especially during the winter months.


						
There are two forms of vitamin D supplements available: vitamin D2 and vitamin D3. Researchers have found that taking vitamin D2 supplements can lead to a drop in the body's concentration of vitamin D3, which is the form our bodies naturally produce from sunlight and use most effectively to raise overall vitamin D levels.

The study, published in Nutrition Reviews, analysed data from randomised controlled trials and found that vitamin D2 supplementation resulted in a reduction in vitamin D3 levels compared to those not taking a vitamin D2 supplement. In many of the studies, the vitamin D3 levels went lower than in the control group.

Emily Brown, PhD Research Fellow and Lead Researcher of the study from the University of Surrey's Nutrition, Exercise, Chronobiology & Sleep Discipline, said:

"Vitamin D supplements are important, especially between October and March, when our bodies cannot make vitamin D from sunlight in the UK. However, we discovered that vitamin D2 supplements can actually decrease levels of vitamin D3 in the body, which is a previously unknown effect of taking these supplements. This study suggests that subject to personal considerations, vitamin D3 supplements may be more beneficial for most individuals over vitamin D2."

Professor Cathie Martin, Group Leader at the John Innes Centre, said:

"This meta-analysis highlights the importance of ensuring plant-based vitamin D3 is accessible in the UK."

This research supports a previous study published in Frontiers in Immunology, led by Professor Colin Smith from the University of Surrey, which suggests that vitamin D2 and D3 do not have identical roles in supporting immune function. Vitamin D3 has a modifying effect on the immune system that could fortify the body against viral and bacterial diseases.




Professor Colin Smith said:

"We have shown that vitamin D3, but not vitamin D2, appears to stimulate the type I interferon signalling system in the body -- a key part of the immune system that provides a first line of defence against bacteria and viruses. Thus, a healthy vitamin D3 status may help prevent viruses and bacteria from gaining a foothold in the body."

Further research into the different functionalities of vitamin D2 and D3 should be a priority in deciding whether vitamin D3 should be the first-line choice of vitamin D supplement, subject to individual requirements.

Professor Martin Warren, Chief Scientific Officer at the Quadram Institute, said:

"Vitamin D deficiency represents a significant public health concern, especially during the winter months with significant deficiency across the UK population. This collaborative research effort aligns well with the Quadram Institute's mission to deliver healthier lives through food innovation to enhance the nutrient density of the food we eat. Tackling this with the most effective form of vitamin D supplementation or fortification is of the utmost importance to the health of the nation."
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What looks like dancing is actually a bug's survival trick | ScienceDaily
If you happen to be walking in the forests of Panama, you might just come across a bug that will wave at you, which scientists at the Smithsonian Tropical Research Institute (STRI) have been studying for a while. The matador bug (Bitta alipes) carries striking, reddish "flags" on its hind legs and performs an intricate leg-waving display. But the reason why these bugs perform this behavior has remained a mystery -- until now.


						
Sexual selection seemed a likely explanation. Males would wave their flags to attract females. Yet when scientists tested the idea, they found no evidence: both males and females waved their legs, and waving was unrelated to courtship or competition. That deepened the puzzle: if not for sex, why evolve such a conspicuous and seemingly costly behavior?

A new study published in Current Zoology by STRI researchers Connor Evans-Blake, Juliette Rubin and Ummat Somjee offers an answer. These colorful "flags" appear not to attract mates, but to deterpredators. The team exposed matador bugs to two different arthropods: predatory praying mantids and harmless katydids. They recorded nearly 3,000 leg waves. The results were striking: on average, bugs increased their waving behavior seven-fold in the presence of mantids, but barely responded to katydids. Even more telling, mantids never attacked bugs that were actively waving.

The findings show that waving is an anti-predator behavior, deployed specifically when danger looms. To document whether similar flag-waving behavior occurs in other species within the family, researchers used direct observations in Panama and searched for videos online. They found that at least five related flag-legged species display similar waving behaviors, hinting at a broader evolutionary strategy among these plant-feeding insects.

All these flag-waving insects feed on passionflower vines, known to carry toxins, and may thus be advertising their own chemical defenses with these bold movements. But how does waving reduce predatory attacks? The precise mechanism remains a mystery. Is the waving communicating the bugs' likely toxicity, confusing predators' vision, or intimidating attackers with exaggerated motion?

"We're left with more questions than answers," said senior author Ummat Somjee. "But that's the beauty of studying insects -- there are hundreds of thousands of species, most of them completely unstudied, and every time we look closely we uncover behaviors that change the way we think about evolution."

Research like this goes beyond solving quirky puzzles. Insects make up the majority of Earth's biodiversity and are foundational to terrestrial ecosystems worldwide, yet most of their behaviors remain undocumented. Understanding how prey defend themselves provides insight into how animals evolve and diversify into the many forms, sometimes bizarre, that make up complex ecosystems.
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Rogue planet spotted devouring 6 billion tons every second | ScienceDaily
Astronomers have identified an enormous 'growth spurt' in a so-called rogue planet. Unlike the planets in our Solar System, these objects do not orbit stars, free-floating on their own instead. The new observations, made with the European Southern Observatory's Very Large Telescope (ESO's VLT), reveal that this free-floating planet is eating up gas and dust from its surroundings at a rate of six billion tonnes a second. This is the strongest growth rate ever recorded for a rogue planet, or a planet of any kind, providing valuable insights into how they form and grow.


						
"People may think of planets as quiet and stable worlds, but with this discovery we see that planetary-mass objects freely floating in space can be exciting places," says Victor Almendros-Abad, an astronomer at the Astronomical Observatory of Palermo, National Institute for Astrophysics (INAF), Italy and lead author of the new study.

The newly studied object, which has a mass five to 10 times the mass of Jupiter, is located about 620 light-years away in the constellation Chamaeleon. Officially named Cha 1107-7626, this rogue planet is still forming and is fed by a surrounding disc of gas and dust. This material constantly falls onto the free-floating planet, a process known as accretion. However, the team led by Almendros-Abad has now found that the rate at which the young planet is accreting is not steady.

By August 2025, the planet was accreting about eight times faster than just a few months before, at a rate of six billion tonnes per second! "This is the strongest accretion episode ever recorded for a planetary-mass object," says Almendros-Abad. The discovery, published on October 2 in The Astrophysical Journal Letters, was made with the X-shooter spectrograph on ESO's VLT, located in Chile's Atacama Desert. The team also used data from the James Webb Space Telescope, operated by the US, European and Canadian space agencies, and archival data from the SINFONI spectrograph on ESO's VLT.

"The origin of rogue planets remains an open question: are they the lowest-mass objects formed like stars, or giant planets ejected from their birth systems?" asks co-author Aleks Scholz, an astronomer at the University of St Andrews, United Kingdom. The findings indicate that at least some rogue planets may share a similar formation path to stars since similar bursts of accretion have been spotted in young stars before. As co-author Belinda Damian, also an astronomer at the University of St Andrews, explains: "This discovery blurs the line between stars and planets and gives us a sneak peek into the earliest formation periods of rogue planets."

By comparing the light emitted before and during the burst, astronomers gathered clues about the nature of the accretion process. Remarkably, magnetic activity appears to have played a role in driving the dramatic infall of mass, something that has only been observed in stars before. This suggests that even low-mass objects can possess strong magnetic fields capable of powering such accretion events. The team also found that the chemistry of the disc around the planet changed during the accretion episode, with water vapour being detected during it but not before. This phenomenon had been spotted in stars but never in a planet of any kind.

Free-floating planets are difficult to detect, as they are very faint, but ESO's upcoming Extremely Large Telescope (ELT), operating under the world's darkest skies for astronomy, could change that. Its powerful instruments and giant main mirror will enable astronomers to uncover and study more of these lonely planets, helping them to better understand how star-like they are. As co-author and ESO astronomer Amelia Bayo puts it: "The idea that a planetary object can behave like a star is awe-inspiring and invites us to wonder what worlds beyond our own could be like during their nascent stages."

The team is composed of V. Almendros-Abad (Istituto Nazionale di Astrofisica -- Osservatorio Astronomico di Palermo, Italy), Aleks Scholz (School of Physics & Astronomy, University of St Andrews, United Kingdom [St Andrews]), Belinda Damian (St Andrews), Ray Jayawardhana (Department of Physics & Astronomy, Johns Hopkins University, USA [JHU]), Amelia Bayo (European Southern Observatory, Germany), Laura Flagg (JHU), Koraljka Muzic (Instituto de Astrofisica e Ciencias do Espaco, Faculdade de Ciencias, Universidade de Lisboa, Portugal), Antonella Natta (School of Cosmic Physics, Dublin Institute for Advanced Studies and University College Dublin, Ireland) Paola Pinilla (Mullard Space Science Laboratory, University College London, UK) and Leonardo Testi (Dipartimento di Fisica e Astronomia, Universita di Bologna, Italy).
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Scientists uncover a mysterious Jurassic lizard with snake-like jaws | ScienceDaily
New research has uncovered a species of hook-toothed lizard that lived about 167 million years ago and has a confusing set of features seen in snakes and geckos -- two very distant relatives. One of the oldest relatively complete fossil lizards yet discovered, the Jurassic specimen is described in a study, published on October 1 in the journal Nature, from a multinational collaboration between the American Museum of Natural History and scientists in the United Kingdom, including University College London and the National Museums Scotland, France, and South Africa.


						
The species was given the Gaelic name Breugnathair elgolensis meaning "false snake of Elgol," referencing the area in Scotland's Isle of Skye where it was discovered. Breugnathair had snake-like jaws and hook-like, curved teeth similar to those of modern-day pythons, paired with the short body and fully-formed limbs of a lizard.

"Snakes are remarkable animals that evolved long, limbless bodies from lizard-like ancestors," said the study's lead author Roger Benson, Macaulay Curator in the American Museum of Natural History's Division of Paleontology. "Breugnathair has snake-like features of the teeth and jaws, but in other ways, it is surprisingly primitive. This might be telling us that snake ancestors were very different to what we expected, or it could instead be evidence that snake-like predatory habits evolved separately in a primitive, extinct group."

Lizards and snakes together form a group called squamates. Breugnathair has been placed in a new group of extinct, predatory squamates called Parviraptoridae, which was previously known only from more fragmentary fossils. Earlier studies reported snake-like tooth-bearing bones that were found in close proximity with bones that had gecko-like features. But because these seemed so drastically different, some researchers believed they belonged to two different animals. The new work on Breugnathair rejects those earlier findings, showing that both snake-like and gecko-like features exist together in a single animal.

Breugnathair was discovered in 2016 by Stig Walsh from the National Museums Scotland while on an expedition with Benson and others on the Isle of Skye. The researchers have spent almost 10 years since then preparing the specimen, imaging it with computed tomography as well as with high-powered x-rays at the European Synchrotron Radiation Facility in Grenoble, France, and analyzing the results.

"The Jurassic fossil deposits on the Isle of Skye are of world importance for our understanding of the early evolution of many living groups, including lizards, which were beginning their diversification at around this time," said Susan Evans from University College London, who co-led the study. "I first described parviraptorids some 30 years ago based on more fragmentary material, so it's a bit like finding the top of the jigsaw box many years after you puzzled out the original picture from a handful of pieces. The mosaic of primitive and specialized features we find in parviraptorids, as demonstrated by this new specimen, is an important reminder that evolutionary paths can be unpredictable."

Nearly 16 inches long from head to tail, Breugnathair was one of the largest lizards in its ecosystem, where it likely preyed on smaller lizards, early mammals, and other vertebrates, like young dinosaurs. But is it a lizard-like ancestor of snakes? Because it has such an unusual mixture of features, and because other fossils that shed light on early squamate evolution are rare, the researchers did not arrive at a conclusive answer. Another possibility is that Breugnathair could be a stem-squamate, a predecessor of all lizards and snakes, that independently evolved snake-like teeth and jaws.

"This fossil gets us quite far, but it doesn't get us all of the way," Benson said. "However, it makes us even more excited about the possibility of figuring out where snakes come from."

Other study authors include Zoe Kulik from the American Museum of Natural History, Elizabeth Griffiths Jason Head from the University of Cambridge, Jennifer Botha from the University of the Witwatersrand, South Africa, and Vincent Fernandez from the European Synchrotron Radiation Facility.

Funding was provided, in part, by the National Research Foundation, Genus: DSTI-NRF Centre of Excellence in Palaeosciences, and the Palaeontological Scientific Trust.
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A flu test you can chew | ScienceDaily

Staying home is critical to preventing the spread of infectious diseases like influenza; however, people with the flu are contagious before they develop symptoms. Current flu diagnostics like nasal swab-based PCR tests are accurate, but they are slow and expensive. At-home lateral flow tests, akin to those used to test for COVID-19, are convenient and generally low-cost, but don't catch pre-symptomatic infections.

As written in their published study, Lorenz Meinel and colleagues address these flu detection shortcomings "by switching away from complex detectors and machinery and toward a detector that is available for anyone, everywhere and anytime: the tongue."

The team developed a molecular sensor that releases a flavor that human tongues can detect -- thymol, found in the spice thyme. The sensor is based on a substrate of the influenza virus glycoprotein called neuraminidase (the "N" in H1N1). Influenza viruses use neuraminidase to break certain bonds on the host's cell to infect it. So, the researchers synthesized a neuraminidase substrate and attached a thymol molecule to it. Thymol registers as a strong herbal taste on the tongue. Theoretically, when the synthesized sensor is in the mouth of someone infected with the flu, the viruses lob off the thymol molecules, and their flavor is detected by the tongue.

After developing their molecular sensor, the researchers conducted lab tests with it. In vials with human saliva from people diagnosed with the flu, the sensor released free thymol within 30 minutes. When they tested the sensor on human and mouse cells, it didn't change the cells' functioning. Next, Meinel and team hope to start human clinical trials in about two years to confirm the sensor's thymol taste sensations in people with pre- and post-symptomatic influenza.

If incorporated into chewing gums or lozenges, "this sensor could be a rapid and accessible first-line screening tool to help protect people in high-risk environments," says Meinel.

The authors acknowledge funding from the Federal Ministry of Research and Education (now called the Federal Ministry of Research, Technology and Space) and have registered a patent with the European Patent Office on this technology.
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Millions could be living with hidden smell loss after COVID without knowing | ScienceDaily
People who suspect that their sense of smell has been dulled after a bout of COVID-19 are likely correct, a new study using an objective, 40-odor test shows. Even those who do not notice any olfactory issues may be impaired.


						
Led by the National Institutes of Health's RECOVER initiative and supported by its Clinical Science Core at NYU Langone Health, a team of researchers from across the country explored a link between the coronavirus that causes COVID-19 and hyposmia -- the reduced ability to smell.

The results revealed that 80% of participants who reported a change in their smelling ability after having COVID-19 earned low scores on a clinical scent-detection test taken about two years later. Of this group, 23% were severely impaired or had entirely lost their sense of smell.

Notably, 66% of infected participants who did not notice any smelling issues scored abnormally low on the evaluation as well, the authors say.

"Our findings confirm that those with a history of COVID-19 may be especially at risk for a weakened sense of smell, an issue that is already underrecognized among the general population," said study co-lead author Leora Horwitz, MD.

Horwitz, a professor in the Departments of Population Health and Medicine at NYU Grossman School of Medicine, adds that 60% of uninfected participants who did not report olfactory problems also tested poorly during the clinical evaluation.

Hyposmia has long been connected to weight loss, reduced quality of life, and depression, among other concerns. Those with a diminished sense of smell may also struggle to detect dangers such as spoiled food, gas leaks, and smoke, experts say. In addition, scientists have flagged smelling dysfunction as an early sign of certain neurodegenerative disorders such as Parkinson's disease and Alzheimer's disease, which can affect the brain's scent-processing region.




While past research has identified hyposmia as a symptom of coronavirus infection, most of these studies have relied on patients' own assessments of their smelling ability. Such subjective measures are not always reliable and cannot effectively track the problem's severity and persistence, notes Horwitz.

The new study in 3,535 men and women, publishing online Sept. 25 in the journal JAMA Network Open, is the largest to date to examine loss of smell after COVID-19 by using a formal test, the authors say.

Along with Horwitz, Jacqueline Becker, PhD at Icahn School of Medicine at Mount Sinai in New York is co-lead author. Hassan Ashktorab, PhD, at Howard University in Washington, D.C.; Andrea Foulkes, ScD, at Massachusetts General Hospital in Boston; and Joyce Lee-Iannotti, MD, at the University of Arizona in Phoenix, are study co-senior authors.

For the investigation, the research team assessed thousands of Americans who had participated in the RECOVER adult study, a multicenter analysis designed to shed light on the long-term health effects of the coronavirus. Throughout the study, those with and without a history of COVID-19 completed surveys about their symptoms every 90 days from October 2021 through June 2025.

To measure olfactory function, the team used a clinical tool: the University of Pennsylvania Smell Identification Test (UPSIT). In this scratch-and-sniff evaluation, which is considered the gold standard of its kind, participants were asked to identify 40 scents by selecting the right multiple-choice option for each odor. A correct answer earned one point, and the total UPSIT score was compared with a database of thousands of healthy volunteers of the same sex and as. Based on the results, smelling ability was characterized as normal, mildly impaired, moderately impaired, severely impaired, or lost altogether.

"These results suggest that health care providers should consider testing for loss of smell as a routine part of post-COVID care," said Horwitz. "While patients may not notice right away, a dulled nose can have a profound impact on their mental and physical well-being."

Experts are now exploring ways to restore smelling ability after having COVID-19, such as vitamin A supplementation and olfactory training to "rewire" the brain's response to odors. Having a deeper understanding of how the coronavirus affects the brain's sensory and cognitive systems may help refine these therapies, notes Horwitz.




Horwitz cautions that the study team did not directly assess loss of taste, which often accompanies problems with smell. In addition, it is possible that some uninfected participants were misclassified due to the lack of universal testing for the virus. This may help explain the surprisingly high rate of hyposmia identified in those without a supposed history of COVID-19, she says.

Funding for the study was provided by National Institutes of Health grants R01HL162373, U01DC019579, OT2HL161847, OT2HL161841, and OT2HL156812.

Other NYU Langone researchers involved in the study are Gabrielle Maranga, MPH, and Jennifer Frontera, MD.

Other study authors are Alexander Charney, MD, PhD, and Juan Wisnivesky, MD, DrPH, at the Icahn School of Medicine at Mount Sinai; Weixing Huang, MSPH, Mark Albers, MD, PhD, and Christina Sorochinsky at Massachusetts General Hospital; Dara Adams, M.D., and Jerry Krishnan, MD, PhD, at the University of Illinois Chicago; Sarah Donohue, PhD, MPH, at the University of Illinois in Peoria; Mirna Ayache, MD, Brian D'Anza, MD, and Grace McComsey, MD, at Case Western Reserve University in Cleveland, Ohio; Jasmine Berry, MPH, Tiffany Walker, MD, and Zanthia Wiley, MD, at Emory University in Atlanta; and Hassan Brim, PhD, and Adeyinka Laiyemo, MD, at Howard University.

Additional study authors are Tanner Bryan, MS, at Denver Health in Colorado; Robert Clark, MD, Mark Goldberg, MD, and Thomas Patterson, MD, at the University of Texas at San Antonio; Melissa Cortez, DO, and Torri Metz, MD, at the University of Utah in Salt Lake City; Nathaniel Erdmann, MD, PhD, Valerie Flaherman, MD, MPH; and Emily Levitan, ScD, at the University of Alabama at Birmingham; Tamara Fong, MD, PhD; at Harvard Medical School in Boston; Jason Goldman, MD, MPH, at Providence Swedish Medical Center in Seattle; Michelle Harkins, MD, at the University of New Mexico in Albuquerque; Sally Hodder, MD, at West Virginia University in Morgantown; Vanessa Jacoby, MD, John Daniel Kelly, MD, Jeffrey Martin, MD, MPH; Megumi Okumura, MD; and Michael Peluso, MD, at the University of California San Francisco; Prasanna Jagannathan, MD, Xiaolin Jia, MD, and Andre Kumar, MD, at Stanford University in California; Kathryn McCaffrey, MD, and Helen Nguyen, DO, at the University of Washington in Seattle; Ganesh Murthy, MD, at the University of Arizona in Phoenix; Sairam Parthasarathy, MD, at the University of Arizona in Tucson; Samuel Parry, MD, at the University of Pennsylvania in Philadelphia; and Samantha Wiegand, MD, at Miami Valley Hospital in Dayton, Ohio.

Other study collaborators are RECOVER community health advocates Teresa Akintonwa, MA, and Maxwell Hornig-Rohan; and Hannah Davis at the Patient-Led Research Collaborative in New York City.
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