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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.


      
        Your morning coffee could secretly be weakening antibiotics
        Researchers have discovered that everyday substances like caffeine can influence how bacteria such as E. coli respond to antibiotics. By examining 94 common drugs and food ingredients, scientists found that certain compounds trigger genetic regulators that control bacterial transport proteins, altering what gets inside the cells. In the case of caffeine, this led to reduced uptake of the antibiotic ciprofloxacin, weakening its effectiveness.

      

      
        Hubble just captured a glittering star cluster like no other
        Hubble's latest image captures a glittering star cluster inside the Large Magellanic Cloud, a dwarf galaxy about 160,000 light-years from Earth. This region, known as N11, is one of the galaxy's largest stellar nurseries where vast clouds of gas and dust give birth to new stars.

      

      
        This rare white dwarf looks normal, until Hubble shows its explosive secret
        Hubble has uncovered a rare ultra-massive white dwarf created in a violent star merger. Once thought to be ordinary, the star's ultraviolet signature revealed its explosive history and hinted that such cosmic collisions may be surprisingly common.

      

      
        Blood test spots hidden mesothelioma that scans can't see
        New research suggests that immunotherapy given before and after surgery could help patients with diffuse pleural mesothelioma, one of the most challenging cancers to treat. A phase II clinical trial tested immunotherapy in resectable cases, with promising results presented at the World Conference on Lung Cancer.

      

      
        Blocked blood flow makes cancer grow faster
        Researchers at NYU Langone Health discovered that cutting off blood flow accelerates cancer growth by prematurely aging the bone marrow and weakening the immune system. In mouse models, restricted blood flow doubled the growth rate of breast tumors, mimicking changes seen during aging. The study found that ischemia reprograms bone marrow stem cells, skewing the immune system toward cells that suppress rather than fight cancer.

      

      
        Surprising gut discovery reveals a hidden trigger of diabetes and liver disease
        Scientists in Canada have uncovered a surprising culprit behind high blood sugar and liver problems: a hidden fuel made by gut bacteria. This little-known molecule, called D-lactate, slips into the bloodstream and pushes the liver to make too much sugar and fat. By creating a simple "trap" that blocks the molecule in the gut, researchers saw big improvements in blood sugar, insulin resistance, and liver health in obese mice--without changing diet or weight. The discovery opens up a fresh way to fi...

      

      
        Mapping the secret escape routes of deadly brain tumors
        Glioblastoma's stealthy spread has met a new challenge: MRI-powered fluid flow mapping that reveals where the cancer is likely to invade next. The innovation is now being advanced by a spinoff company to guide personalized cancer treatments.

      

      
        Who were the mystery humans behind Indonesia's million-year-old tools?
        A groundbreaking discovery on the Indonesian island of Sulawesi reveals that early hominins crossed treacherous seas over a million years ago, leaving behind stone tools that reshape our understanding of ancient migration. These findings, older than previous evidence in the region, highlight Sulawesi as a critical piece of the puzzle in human evolution. Yet, the absence of fossils keeps the identity of these tool-makers shrouded in mystery, sparking new questions about whether they were Homo erec...

      

      
        Scientists just built a detector that could finally catch dark matter
        Physicists have unveiled a new superconducting detector sensitive enough to hunt dark matter particles smaller than electrons. By capturing faint photon signals, the device pushes the search into uncharted territory.

      

      
        Don't toss cannabis leaves. Scientists just found rare compounds inside
        Scientists at Stellenbosch University have uncovered a rare class of plant compounds, flavoalkaloids, in Cannabis leaves for the first time. Using advanced two-dimensional chromatography and mass spectrometry, they identified 79 phenolic compounds across three strains, 25 of which had never before been reported in Cannabis. The surprising discovery highlights the complexity of the plant and its untapped biomedical potential beyond cannabinoids, opening new doors for research and medicine.

      

      
        Metformin's secret brain pathway revealed after 60 years
        Metformin, long trusted for diabetes, turns out to work in the brain too. By shutting down Rap1 in the hypothalamus, the drug lowers blood sugar more effectively than previously understood, opening doors for new therapies.

      

      
        NASA's celestial "Accident" unlocks secrets of Jupiter and Saturn
        Astronomers studying an oddball brown dwarf called "The Accident" have finally spotted silane, a long-predicted silicon molecule missing from Jupiter and Saturn's skies. Its ancient, oxygen-poor atmosphere allowed the molecule to form, offering new insight into how planetary atmospheres evolve.

      

      
        Scientists finally solve the mystery of ghostly halos on the ocean floor
        Barrels dumped off Southern California decades ago have been found leaking alkaline waste, not just DDT, leaving behind eerie white halos and transforming parts of the seafloor into toxic vents. The findings reveal a persistent and little-known legacy of industrial dumping that still shapes marine life today.

      

      
        Life on Mars? NASA discovers potential biosignatures in Martian mudstones
        NASA's Perseverance rover has discovered mudstones in Mars' Jezero Crater that contain organic carbon and unusual textures hinting at possible biosignatures. These findings suggest that ancient Martian environments may have supported chemical processes similar to those on Earth, where microbial life thrives. While the team stresses they have not discovered evidence of life, the rocks show chemical reactions and mineral formations that could point to biological activity.

      

      
        The invisible plastic threat you can finally see
        Researchers in Germany and Australia have created a simple but powerful tool to detect nanoplastics--tiny, invisible particles that can slip through skin and even the blood-brain barrier. Using an "optical sieve" test strip viewed under a regular microscope, these particles reveal themselves through striking color changes.

      

      
        Hungry flathead catfish are changing everything in the Susquehanna
        Flathead catfish are rapidly reshaping the Susquehanna River's ecosystem. Once introduced, these voracious predators climbed to the top of the food chain, forcing native fish like channel catfish and bass to shift diets and habitats. Using stable isotope analysis, researchers uncovered how the invaders disrupt food webs, broaden dietary overlaps, and destabilize energy flow across the river system. The findings show how a single invasive species can spark cascading ecological consequences.

      

      
        Sweat and food stains vanish under blue light
        Forget harsh bleach--scientists have discovered that powerful blue LED light can erase yellow stains from sweat, food, and oils without harming delicate fabrics like silk. By harnessing oxygen in the air as a natural oxidizer, the technique breaks down stubborn pigments such as beta carotene and lycopene, outshining hydrogen peroxide and even UV treatments.

      

      
        The foods that delay dementia and heart disease. Backed by a 15-year study
        What we eat as we age may determine how many chronic illnesses we face later in life. A 15-year study of more than 2,400 older adults reveals that diets rich in vegetables, whole grains, nuts, and healthy fats slow the accumulation of diseases like cardiovascular problems and dementia--while inflammatory diets heavy in red meat and sugary drinks speed it up. Researchers now aim to pinpoint the most effective dietary recommendations to promote longer, healthier lives.

      

      
        Simple blood test could spot Alzheimer's years before symptoms
        Scientists discovered that certain blood proteins linked to brain injury and inflammation strongly correlate with early signs of memory and cognitive decline, especially in Hispanic and Latino adults. This breakthrough points to a future where Alzheimer's could be detected early with a simple blood test.

      

      
        Ozempic's hidden pregnancy risk few women know about
        Thousands of women are using GLP-1 drugs like Ozempic for weight loss without contraception, leading to unintended pregnancies and potential risks for unborn babies. Experts warn clearer medical guidance is urgently needed.

      

      
        Why some plants are taking over the world
        Plants are spreading across the globe faster than ever, largely due to human activity, and new research shows that the very same traits that make plants thrive in their native lands also drive their success abroad. A study of nearly 4,000 European species reveals that tall, adaptable, nutrient-loving generalists dominate both at home and in foreign ecosystems.

      

      
        The ocean's most abundant microbe is near its breaking point
        Tiny ocean microbes called Prochlorococcus, once thought to be climate survivors, may struggle as seas warm. These cyanobacteria drive 5% of Earth's photosynthesis and underpin much of the marine food web. A decade of research shows they thrive only within a narrow temperature range, and warming oceans could slash their populations by up to 50% in tropical waters.

      

      
        Antarctica's frozen heart is warming fast, and models missed it
        New research has revealed that East Antarctica's vast and icy interior is heating up faster than its coasts, fueled by warm air carried from the Southern Indian Ocean. Using 30 years of weather station data, scientists uncovered a hidden climate driver that current models fail to capture, suggesting the world's largest ice reservoir may be more vulnerable than previously thought.

      

      
        Enceladus's plumes may be fooling us about life
        Saturn's icy moon Enceladus has long fascinated scientists with its spectacular water plumes, which NASA's Cassini spacecraft once revealed to contain organic molecules. Many hoped these molecules hinted at life-supporting chemistry in the moon's hidden ocean. But new experiments suggest they may not come from the ocean at all--instead, radiation from Saturn's magnetosphere could be producing them right on Enceladus's frozen surface.

      

      
        Hit the wrong spot and an asteroid returns on a collision course
        Scientists caution that asteroid deflection must be precise, as striking the wrong spot risks sending it through a gravitational keyhole that sets up a future collision with Earth. Using lessons from NASA's DART mission, researchers are developing probability maps to guide safer impact strategies.

      

      
        Planet birth photographed for the first time
        Astronomers have directly spotted a rare young planet, WISPIT 2b, still forming within the gap of a dusty ringed disk around a star like our sun--something long theorized but never observed until now.

      

      
        How orangutans thrive in feast and famine without gaining weight
        Orangutans, humans' close evolutionary relatives, have developed remarkable strategies to survive in the unpredictable rainforests of Borneo. A Rutgers-led study reveals that these apes balance protein intake and adjust their activity to match food availability, avoiding obesity and metabolic disease. Unlike humans, who often overeat processed foods without adjusting energy use, orangutans switch between fruits, leaves, and even stored body fat depending on the season. Their ability to maintain p...

      

      
        Light-powered chip makes AI 100 times more efficient
        Artificial intelligence is consuming enormous amounts of energy, but researchers at the University of Florida have built a chip that could change everything by using light instead of electricity for a core AI function. By etching microscopic lenses directly onto silicon, they've enabled laser-powered computations that cut power use dramatically while maintaining near-perfect accuracy.

      

      
        Scientists build quantum computers that snap together like LEGO bricks
        Like LEGO for the quantum age, researchers have created modular superconducting qubits that can be linked with high fidelity. This design allows reconfiguration, upgrades, and scalability, marking a big step toward fault-tolerant quantum computers.

      

      
        Smog in the brain: Dirty air speeds Alzheimer's decline
        Scientists have discovered that even short-term exposure to polluted air can speed up Alzheimer's, worsening toxic protein buildup in the brain and accelerating memory loss. The research connects fine particulate matter (PM2.5) from sources like smoke and traffic directly to faster cognitive decline.

      

      
        The sleep switch that builds muscle, burns fat, and boosts brainpower
        UC Berkeley researchers mapped the brain circuits that control growth hormone during sleep, uncovering a feedback system where sleep fuels hormone release, and the hormone regulates wakefulness. The discovery helps explain links between poor sleep, obesity, diabetes, and cognitive decline, while opening new paths for treating sleep and metabolic disorders.

      

      
        Seven blood molecules that could explain why you're always sleepy
        Scientists discovered seven molecules in the blood linked to excessive daytime sleepiness, a condition that affects one in three Americans and raises the risk of heart disease, obesity, and diabetes. The study highlights the role of both diet and hormones, finding that omega-3 and omega-6 fatty acids may protect against drowsiness, while compounds like tyramine may worsen it.

      

      
        Scientists may have found a way to strengthen bones for life
        Scientists at Leipzig University have identified a little-known receptor, GPR133, as a key player in bone health. By stimulating this receptor with a new compound called AP503, they were able to boost bone strength in mice, even reversing osteoporosis-like conditions. The breakthrough highlights a promising path toward safer and more effective treatments for millions struggling with bone loss, while also hinting at broader benefits for aging populations.

      

      
        Why the flu turns deadly for older adults, and how scientists found the cause
        Researchers have uncovered why older adults are more vulnerable to severe flu. The culprit is a protein called ApoD, which rises with age and disrupts the body's ability to fight infection. This protein damages lung tissue and weakens immune defenses, leading to worse outcomes. By pinpointing ApoD as the driver, scientists now see a promising new treatment target that could protect elderly patients from life-threatening influenza and dramatically cut flu-related deaths.

      

      
        Salmon's secret superfood is smaller than a grain of salt
        Tiny diatoms and their bacterial partners act as nature's nutrient factories, fueling insects and salmon in California's Eel River. Their pollution-free process could inspire breakthroughs in sustainable farming and energy.

      

      
        Scientists uncover surprising link between diet and nearsightedness
        Researchers studying over 1,000 children found that omega-3 fatty acids may help protect against myopia, while saturated fats may increase risk. Kids with more omega-3 in their diet had healthier eye measurements linked to slower vision deterioration. In contrast, those with high saturated fat intake showed worse outcomes.

      

      
        Heart attacks may actually be infectious
        Scientists from Finland and the UK have uncovered groundbreaking evidence that heart attacks may be triggered by infectious processes rather than just cholesterol and lifestyle factors. Hidden bacterial biofilms inside arterial plaques can remain dormant for decades, shielded from the immune system, until activated by a viral infection or another external trigger. Once awakened, the bacteria spark inflammation, rupture arterial plaques, and cause blockages that lead to heart attacks.

      

      
        Hidden gut cells could transform food allergy treatment
        Scientists have uncovered a surprising new pathway behind life-threatening food allergies. Instead of histamine, a different chemical called leukotrienes drives severe reactions in the gut. These molecules, released by specialized mast cells, trigger inflammation and anaphylaxis when food allergens are ingested. Drugs already approved for asthma may block this pathway, opening the door to new ways to prevent or treat food-induced allergic emergencies.

      

      
        Scientists finally crack the mystery of rogue waves
        Once thought to be sailors' myths, rogue waves gained credibility after a towering 80-foot wall of water struck the Draupner oil platform in 1995. New research shows that these extreme waves don't need mysterious forces to form--they emerge when ordinary ocean behaviors like wave alignment and nonlinear stretching converge at the wrong moment.

      

      
        Autism symptoms vanish in mice after Stanford brain breakthrough
        Scientists at Stanford have found that hyperactivity in the brain's reticular thalamic nucleus may drive autism-like behaviors. In mouse models, drugs and neuromodulation techniques that suppressed this overactive region reversed symptoms, hinting at new therapeutic pathways that overlap with epilepsy treatments.

      

      
        Dinosaur teeth reveal secrets of Jurassic life 150 million years ago
        Sauropod tooth scratches reveal that some dinosaurs migrated seasonally, others ate a wide variety of plants, and climate strongly shaped their diets. Tanzania's sand-blasted vegetation left especially heavy wear, offering rare insights into ancient ecosystems.

      

      
        AI has no idea what it's doing, but it's threatening us all
        Artificial intelligence is reshaping law, ethics, and society at a speed that threatens fundamental human dignity. Dr. Maria Randazzo of Charles Darwin University warns that current regulation fails to protect rights such as privacy, autonomy, and anti-discrimination. The "black box problem" leaves people unable to trace or challenge AI decisions that may harm them.

      

      
        This common sugar builds stronger cancer-killing T cells
        Scientists have uncovered a sweet twist in the body's fight against cancer. Glucose, best known as the fuel that powers our cells, also helps immune cells called T cells communicate and organize their attack on tumors. By turning sugar into special building blocks, T cells strengthen their internal signals and become far more effective cancer killers.

      

      
        Flamingos reveal their secret to staying young
        Some animals don't age at the same pace, and flamingos may hold the key to why. A decades-long study in France reveals that resident flamingos, which stay put, enjoy early-life advantages but pay later with accelerated aging, while migratory flamingos endure early hardships yet age more slowly. This surprising link between movement and longevity challenges old assumptions and offers new insights into the science of aging.

      

      
        One number at age 7 could predict how long you live
        Children with higher blood pressure as young as age 7 face a sharply increased risk of dying from cardiovascular disease by their mid-50s, according to a massive decades-long study. Researchers found that even moderately elevated readings, not just full hypertension, raised the danger, with risks climbing as much as 40-50%.

      

      
        Scientists just made the first time crystal you can see
        Physicists at the University of Colorado Boulder have created the first time crystal that humans can actually see, using liquid crystals that swirl into never-ending patterns when illuminated by light. This breakthrough builds on Nobel laureate Frank Wilczek's 2012 theory of time crystals--structures that move forever in repeating cycles, like a perpetual motion machine or looping GIF. Under the microscope, these crystals form colorful, striped patterns that dance endlessly, opening possibilities ...

      

      
        Scientists just cracked a 60-million-year-old volcanic mystery
        Cambridge scientists discovered that thin, weak zones in Earth's plates helped spread Iceland's mantle plume across the North Atlantic, explaining why volcanic activity once spanned thousands of kilometers. These ancient scars not only shaped the landscape but still influence earthquakes and could point to untapped geothermal energy.

      

      
        Scientists just made CRISPR three times more effective
        Northwestern scientists have developed a new nanostructure that supercharges CRISPR's ability to safely and efficiently enter cells, potentially unlocking its full power to treat genetic diseases. By wrapping CRISPR's tools in spherical DNA-coated nanoparticles, researchers tripled gene-editing success rates, improved precision, and dramatically reduced toxicity compared to current methods.

      

      
        Panama's ocean lifeline vanishes for the first time in 40 years
        Every year, Panama's Pacific coast benefits from powerful seasonal winds that drive nutrient-rich waters to the surface, sustaining fisheries and protecting coral reefs. But in 2025, for the first time in at least four decades, this crucial upwelling did not occur. Scientists suspect weakened trade winds linked to climate disruption played a role, leaving cooler waters absent and fisheries under stress.

      

      
        Common allergy spray slashes COVID-19 risk in surprising trial
        A common hay fever nasal spray was found to cut COVID-19 infections by two-thirds in a clinical trial, while also reducing rhinovirus cases. Researchers believe it could serve as an easy, low-cost preventive measure, pending further studies.
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Your morning coffee could secretly be weakening antibiotics | ScienceDaily
Ingredients of our daily diet - including caffeine - can influence the resistance of bacteria to antibiotics. This has been shown in a new study by a team of researchers at the Universities of Tubingen and Wurzburg led by Professor Ana Rita Brochado. They discovered bacteria such as Escherichia coli (E. coli) orchestrate complex regulatory cascades to react to chemical stimuli from their direct environment which can influence the effectiveness of antimicrobial drugs.


						
In a systematic screening, Brochado's team investigated how 94 different substances - including antibiotics, prescription drugs, and food ingredients - influence the expression of key gene regulators and transport proteins of the bacterium E. coli, a potential pathogen. Transport proteins function as pores and pumps in the bacterial envelope and control which substances enter or leave the cell. A finely tuned balance of these mechanisms is crucial for the survival of bacteria.

Researchers describe phenomenon as an 'antagonistic interaction'

"Our data show that several substances can subtly but systematically influence gene regulation in bacteria," says PhD student Christoph Binsfeld, first author of the study. The findings suggest even everyday substances without a direct antimicrobial effect - e.g. caffeinated drinks - can impact certain gene regulators that control transport proteins, thereby changing what enters and leaves the bacterium. "Caffeine triggers a cascade of events starting with the gene regulator Rob and culminating in the change of several transport proteins in E. coli - which in turn leads to a reduced uptake of antibiotics such as ciprofloxacin," explains Ana Rita Brochado. This results in caffeine weakening the effect of this antibiotic. The researchers describe this phenomenon as an 'antagonistic interaction.'
"Caffeine triggers a cascade of events starting with the gene regulator Rob and culminating in the change of several transport proteins in E. coli - which in turn leads to a reduced uptake of antibiotics such as ciprofloxacin." Ana Rita Brochado

This weakening effect of certain antibiotics was not detectable in Salmonella enterica, a pathogen closely related to E. coli. This shows that even in similar bacterial species, the same environmental stimuli can lead to different reactions - possibly due to differences in transport pathways or their contribution to antibiotic uptake. President Prof. Dr. Dr. h.c. (Doshisha) Karla Pollmann emphasizes: "Such fundamental research into the effect of substances consumed on a daily basis underscores the vital role of science in understanding and resolving real-world problems."

The study, which has been published in the scientific journal PLOS Biology, makes an important contribution to the understanding of what is called 'low-level' antibiotic resistance, which is not due to classic resistance genes, but to regulation and environmental adaptation. This could have implications for future therapeutic approaches, including what is taken during treatment and in what amount, and whether another drug or food ingredient - should be given greater consideration.
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Hubble just captured a glittering star cluster like no other | ScienceDaily
This new NASA/ESA Hubble Space Telescope Picture of the Week features a cloudy starscape from an impressive star cluster. This scene is located in the Large Magellanic Cloud, a dwarf galaxy situated about 160,000 light-years away in the constellations Dorado and Mensa. With a mass equal to 10-20% of the mass of the Milky Way, the Large Magellanic Cloud is the largest of the dozens of small galaxies that orbit our galaxy.


						
The Large Magellanic Cloud is home to several massive stellar nurseries where gas clouds, like those strewn across this image, coalesce into new stars. Today's image depicts a portion of the galaxy's second-largest star-forming region, which is called N11. (The most massive and prolific star-forming region in the Large Magellanic Cloud, the Tarantula Nebula, is a frequent target for Hubble.) We see bright, young stars lighting up the gas clouds and sculpting clumps of dust with powerful ultraviolet radiation.

This image marries observations made roughly 20 years apart, a testament to Hubble's longevity. The first set of observations, which were carried out in 2002-2003, capitalized on the exquisite sensitivity and resolution of the then-newly-installed Advanced Camera for Surveys. Astronomers turned Hubble toward the N11 star cluster to do something that had never been done before at the time: catalogue all the stars in a young cluster with masses between 10% of the Sun's mass and 100 times the Sun's mass.

The second set of observations came from Hubble's newest camera, the Wide Field Camera 3. These images focused on the dusty clouds that suffuse the cluster, bringing a new perspective on cosmic dust.
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This rare white dwarf looks normal, until Hubble shows its explosive secret | ScienceDaily
An international team of astronomers has discovered a cosmic rarity: an ultra-massive white dwarf star resulting from a white dwarf merging with another star, rather than through the evolution of a single star. This discovery, made by NASA's Hubble Space Telescope's sensitive ultraviolet observations, suggests these rare white dwarfs may be more common than previously suspected.


						
"It's a discovery that underlines things may be different from what they appear to us at first glance," said the principal investigator of the Hubble program, Boris Gaensicke, of the University of Warwick in the United Kingdom. "Until now, this appeared as a normal white dwarf, but Hubble's ultraviolet vision revealed that it had a very different history from what we would have guessed."

A white dwarf is a dense object with the same diameter as Earth, and represents the end state for stars that are not massive enough to explode as core-collapse supernovae. Our Sun will become a white dwarf in about 5 billion years.

In theory, a white dwarf can have a mass of up to 1.4 times that of the Sun, but white dwarfs heavier than the Sun are rare. These objects, which astronomers call ultra-massive white dwarfs, can form either through the evolution of a single massive star or through the merger of a white dwarf with another star, such as a binary companion.

This new discovery, published in the journal Nature Astronomy, marks the first time that a white dwarf born from colliding stars has been identified by its ultraviolet spectrum. Prior to this study, six white dwarf merger products were discovered via carbon lines in their visible-light spectra. All seven of these are part of a larger group that were found to be bluer than expected for their masses and ages from a study with ESA's Gaia mission in 2019, with the evidence of mergers providing new insights into their formation history.

Astronomers used Hubble's Cosmic Origins Spectrograph to investigate a white dwarf called WD 0525+526. Located 128 light-years away, it is 20% more massive than the Sun. In visible light, the spectrum of WD 0525+526's atmosphere resembled that of a typical white dwarf. However, Hubble's ultraviolet spectrum revealed something unusual: evidence of carbon in the white dwarf's atmosphere.

White dwarfs that form through the evolution of a single star have atmospheres composed of hydrogen and helium. The core of the white dwarf is typically composed mostly of carbon and oxygen or oxygen and neon, but a thick atmosphere usually prevents these elements from appearing in the white dwarf's spectrum.




When carbon appears in the spectrum of a white dwarf, it can signal a more violent origin than the typical single-star scenario: the collision of two white dwarfs, or of a white dwarf and a subgiant star. Such a collision can burn away the hydrogen and helium atmospheres of the colliding stars, leaving behind a scant layer of hydrogen and helium around the merger remnant that allows carbon from the white dwarf's core to float upward, where it can be detected.

WD 0525+526 is remarkable even within the small group of white dwarfs known to be the product of merging stars. With a temperature of almost 21,000 kelvins (37,000 degrees Fahrenheit) and a mass of 1.2 solar masses, WD 0525+526 is hotter and more massive than the other white dwarfs in this group.

WD 0525+526's extreme temperature posed something of a mystery for the team. For cooler white dwarfs, such as the six previously discovered merger products, a process called convection can mix carbon into the thin hydrogen-helium atmosphere. WD 0525+526 is too hot for convection to take place, however. Instead, the team determined a more subtle process called semi-convection brings a small amount of carbon up into WD 0525+526's atmosphere. WD 0525+526 has the smallest amount of atmospheric carbon of any white dwarf known to result from a merger, about 100,000 times less than other merger remnants.

The high temperature and low carbon abundance mean that identifying this white dwarf as the product of a merger would have been impossible without Hubble's sensitivity to ultraviolet light. Spectral lines from elements heavier than helium, like carbon, become fainter at visible wavelengths for hotter white dwarfs, but these spectral signals remain bright in the ultraviolet, where Hubble is uniquely positioned to spot them.

"Hubble's Cosmic Origins Spectrograph is the only instrument that can obtain the superb quality ultraviolet spectroscopy that was required to detect the carbon in the atmosphere of this white dwarf," said study lead Snehalata Sahu from the University of Warwick.

Because WD 0525+526's origin was revealed only once astronomers glimpsed its ultraviolet spectrum, it's likely that other seemingly "normal" white dwarfs are actually the result of cosmic collisions -- a possibility the team is excited to explore in the future.

"We would like to extend our research on this topic by exploring how common carbon white dwarfs are among similar white dwarfs, and how many stellar mergers are hiding among the normal white dwarf family," said study co-leader Antoine Bedrad from the University of Warwick. "That will be an important contribution to our understanding of white dwarf binaries, and the pathways to supernova explosions."

The Hubble Space Telescope has been operating for more than three decades and continues to make ground-breaking discoveries that shape our fundamental understanding of the universe. Hubble is a project of international cooperation between NASA and ESA (European Space Agency). NASA's Goddard Space Flight Center in Greenbelt, Maryland, manages the telescope and mission operations. Lockheed Martin Space, based in Denver, also supports mission operations at Goddard. The Space Telescope Science Institute in Baltimore, which is operated by the Association of Universities for Research in Astronomy, conducts Hubble science operations for NASA.
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Blood test spots hidden mesothelioma that scans can't see | ScienceDaily
People with operable diffuse pleural mesothelioma may benefit from immunotherapy before and after surgery, based on results of a clinical trial exploring the sequence of treatment and the role of surgery for this difficult to treat cancer.


						
Mesothelioma is a rare cancer that affects the tissue that lines many organs of the body. Approximately 30,000 cases are diagnosed every year worldwide, most of them in the pleura, or lining of the lungs. It occurs most often in people who have been exposed to asbestos.

"Mesothelioma is a difficult tumor to treat," said the study's lead author Joshua Reuss, MD, a thoracic medical oncologist with Georgetown's Lombardi Comprehensive Cancer Center. "Our study demonstrated the feasibility and safety of using immunotherapy before surgery for patients who have tumors that can potentially be removed surgically.

"Immunotherapy is making substantial contributions to extending the lives of patients with lung cancer and many other solid tumors. This is an important step in identifying mesothelioma patients who could benefit from immunotherapy in the perioperative period, meaning right before or after their surgery and in choosing patients who are actually candidates for that surgery," said Reuss, who is also an attending physician at MedStar Georgetown University Hospital.

Reuss designed the clinical trial during fellowship training at the Johns Hopkins Kimmel Cancer Center, the primary site where the study was conducted. He presented the results of the phase II study, Neoadjuvant Nivolumab or Nivolumab plus Ipililumab in Resectable Diffuse Pleural Mesothelioma, at the 2025 World Conference on Lung Cancer in Barcelona, Spain on September 8 and is lead author of the study published concurrently in the journal Nature Medicine (DOI 10.1038/s41591-025-03958-3).

Phase II clinical trials are designed to assess whether it is possible to deliver innovative treatments to specific patient populations, and whether the potential benefits of the therapy outweigh any adverse effects that patients experience.

"When looking at patient outcomes to date, the issue of whether any mesothelioma is truly resectable is controversial," said Reuss. "Several major studies have not shown improvement in survival when surgery is incorporated into systemic therapy for mesothelioma. This study incorporates immunotherapy into the treatment of patients who might benefit from surgery.




"Since they occur in the tissue that lines the lungs, mesotheliomas don't grow and spread like other cancers." Reuss said. "They don't typically form solid masses or nodules. These tumors are more fluid, or diffuse throughout the lining of the lung. That makes it more difficult to use our usual methods to determine how extensive a tumor is or to measure whether a treatment is effective by standard imaging assessments."

In this study, the clinical team worked closely with scientists in the laboratory to test a novel approach studying circulating tumor DNA (ctDNA) in their patient's blood. Tumors frequently shed cancer DNA into the blood stream. Oncologists can test the blood to detect the presence of this ctDNA, but their role in clinical decision-making is an evolving area of interest. This is particularly challenging in mesothelioma, a tumor type that has a low number of cancer mutations that can be detected by traditional ctDNA techniques.

"Imaging doesn't always capture what's happening with mesothelioma, especially during treatment," said the study's senior author, Valsamo Anagnostou, MD, PhD, the Alex Grass professor of oncology and co-director of the upper aerodigestive cancers program at Johns Hopkins. "By using an ultra-sensitive genome-wide ctDNA sequencing method, we were able to detect microscopic signs of cancer that imaging missed and predict which patients were most likely to benefit from treatment or experience relapse."

"This approach may give us a baseline to monitor the efficacy of that treatment," Reuss said. "If the ctDNA decreases or disappears, it is a good indication that the therapy is working, If not, it indicates a change in therapy may be warranted." Reuss added that further validation of this methodology is required before it can routinely be incorporated into clinical practice.

"These analyses contribute to our understanding of which patients with mesothelioma may be candidates for surgery," Reuss said. "Up until now, ctDNA assessments have not been part of the clinical landscape in the management of diffuse pleural mesothelioma, but our analyses suggest this may be nearing a change in the future."

Phase II clinical trials are not designed to measure the clinical efficacy of treatment options but both arms of this trial showed improvements in the time from treatment to when the tumors began to grow again and overall length of survival.




Reuss cautions against drawing conclusions about that data, but notes that the results do provide positive signals about the potential value of neoadjuvant immunotherapy for mesothelioma patients with tumors that can be surgically removed and point the way to future studies.

"This is a small study," he said, "and it does not tell us whether neoadjuvant immunotherapy will improve outcomes for these patients, but it does open windows of opportunity. We need to take what we learned and do further studies, dig deeper so that we can develop better therapies for patients with mesothelioma."

The study was conducted across multiple academic cancer centers. The trial was sponsored by Bristol Myers Squibb. The research was supported in part by the Department of Defense Congressionally Directed Medical Research Programs grant CA190755, the Johns Hopkins Kimmel Cancer Center NCI Support Grant NCI CCSG P30 CA006973, the US Food and Drug Administration grant U01FD005942-FDA, National Institutes of Health grant CA1211113, the Bloomberg~Kimmel Institute for Cancer Immunotherapy, the ECOG-ACRIN Thoracic Malignancies Integrated Translational Science Center Grant UG1CA233259, the Robyn Adler Fellowship Award, the Commonwealth Foundation, the Mark Foundation for Cancer Research, and the Florence Lomax Eley Fund.

Reuss reports receives research funding through Georgetown University from Genentech/Roche, Verastem, Nuvalent, Arcus, Revolution Medicines, Regeneron, Amgen, DualityBio, and AstraZeneca, and serves in a consultant/advisory role for AstraZeneca, Bristol Myers Squibb, Daiichi Sankyo, Seagen, Gilead, Janssen, Novocure, Regeneron, Summit Therapeutics, Pfizer, Lilly, Natera, Merck, EMD Serono, Roche Diagnostics, and OncoHost. Anagnostou reports receiving research funding from Astra Zeneca and Personal Genome Diagnostics, Bristol-Myers Squibb, and Delfi Diagnostics, is an advisor to Astra Zeneca and Neogenomics and receives honoraria from Foundation Medicine, Guardant Health, Roche and Personal Genome Diagnostics. Other author disclosures are included in the manuscript.

Additional authors include Paul K. Lee, Reza J. Mehran, Chen Hu, Suqi Ke, Amna Jamali, Mimi Najjar, Noushin Niknafs, Jaime Wehr, Ezgi Oner, Qiong Meng, Gavin Pereira, Samira Hosseini-Nami, Mark Sausen, Marianna Zahurak, Richard J. Battafarano, Russell K. Hales, Joseph Friedberg, Boris Sepesi, Julie S. Deutsch, Tricia Cottrell, Janis Taube, Peter B. Illei, Kellie N. Smith, Drew M. Pardoll, Anne S. Tsao, Julie R. Brahmer, and Patrick M. Forde.
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Blocked blood flow makes cancer grow faster | ScienceDaily
Cutting off blood flow can prematurely age the bone marrow, weakening the immune system's ability to fight cancer, according to a new study from NYU Langone Health.


						
Published online August 19 in JACC-CardioOncology, the study showed that peripheral ischemia-restricted blood flow in the arteries in the legs-caused breast tumors in mice to grow at double the rate seen in mice without restricted flow. These findings build on a 2020 study from the same team that found ischemia during a heart attack to have the same effect.

Ischemia occurs when fatty deposits, such as cholesterol, accumulate in artery walls, leading to inflammation and clotting that restrict the flow of oxygen-rich blood. When this happens in the legs, it causes peripheral artery disease, which affects millions of Americans, and can increase the risk of heart attack or stroke.

"Our study shows that impaired blood flow drives cancer growth regardless of where it happens in the body," says corresponding author Kathryn J. Moore, PhD, the Jean and David Blechman Professor of Cardiology in the Department of Medicine, Leon H. Charney Division of Cardiology, NYU Grossman School of Medicine. "This link between peripheral artery disease and breast cancer growth underscores the critical importance of addressing metabolic and vascular risk factors as part of a comprehensive cancer treatment strategy."

Importantly, the research team found that restricted blood flow triggers a shift toward immune cell populations that cannot efficiently fight infections and cancer, mirroring changes seen with aging.

Systemic Skewing

To examine the mechanisms behind the link between cardiovascular disease and cancer growth, the study authors developed a mouse model with breast tumors and induced temporary ischemia in one hind limb. The team then compared cancer growth in mice with and without impaired blood flow.




Their findings build on the nature of the immune system, which evolved to attack invading bacteria and viruses, and under normal conditions, to detect and eliminate cancer cells. These protective functions rely on stem cell reserves in the bone marrow, which can be activated as needed to produce key white blood cell populations throughout life.

Normally, the immune system responds to injury or infection by ramping up inflammation to eliminate threats, then scaling back to avoid harm to healthy tissue. This balance is maintained by a mix of immune cells that either activate or suppress inflammation. The researchers found that reduced blood flow disrupts this equilibrium. It reprograms stem cells in the bone marrow to favor the production of "myeloid" immune cells (monocytes, macrophages, neutrophils) that dampen immune responses, while reducing output of lymphocytes like T cells that help to mount strong anti-tumor responses.

The local environment within tumors showed a similar shift, accumulating more immune-suppressive cells- including Ly6Chi monocytes, M2-like F4/80+ MHCIIlo macrophages, and regulatory T cells - that shield cancer from immune attack.

Further experiments showed that these immune changes were long-lasting. Ischemia not only altered the expression of hundreds of genes, shifting immune cells into a more cancer-tolerant state, but also reorganized the structure of chromatin-the protein scaffolding that controls access to DNA-making it harder for immune cells to activate genes involved in fighting cancer.

"Our results reveal a direct mechanism by which ischemia drives cancer growth, reprogramming stem cells in ways that resemble aging and promote immune tolerance," says first author Alexandra Newman, PhD, a postdoctoral scholar in Dr. Moore's lab. "These findings open the door to new strategies in cancer prevention and treatment, like earlier cancer screening for patients with peripheral artery disease and using inflammation-modulating therapies to counter these effects."

Moving forward, the research team hopes to help design clinical studies that evaluate whether existing inflammation-targeted therapies can counter post-ischemic changes driving tumor growth.

Along with Drs. Newman and Moore, study authors from the Cardiovascular Research Center and the Leon H. Charney Division of Cardiology, both within the Department of Medicine at the NYU Grossman School of Medicine, were Jose Gabriel Barcia Duran, Richard Von Itter, Jessie Dalman, Brian Lim, Morgane Gourvest, Tarik Zahr, Kristin Wang, Tracy Zhang, Noah Albarracin, Whitney Rubin, Fazli K. Bozal, Chiara Giannarelli, Michael Gildea, and Coen van Solingen. Also an author was Kory Lavine of the Department of Pathology and Immunology at Washington University School of Medicine, Saint Louis.

The study was supported by American Heart Association grants 915560, 25CDA1437452, 23POST1029885, 25PRE1373174, and 23SCEFIA1153739; as well as by National Institutes of Health grants T32GM136542, F30HL167568, T32HL098129; R01 HL151078, R01 HL161185, R35 HL161185, R01HL153712, R01HL172335, R01HL172365, and P01HL131481. The work was also supported by the Sarnoff Cardiovascular Research Foundation, the LeDucq Foundation Network, and Laura and Isaac Perlmutter Cancer Center support grant P30CA016087.
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Surprising gut discovery reveals a hidden trigger of diabetes and liver disease | ScienceDaily
A team of Canadian scientists has discovered a surprising new way to improve blood sugar levels and reduce liver damage: by trapping a little-known fuel made by gut bacteria before they wreak havoc on the body.


						
The findings, published in Cell Metabolism on July 29, 2025, could open the door to new therapies to treat metabolic diseases like type 2 diabetes and fatty liver disease.

Researchers at McMaster University, Universite Laval and the University of Ottawa showed that a molecule produced by microbes in the gut can sneak into the bloodstream and fuel the liver to make more glucose and fat than necessary. But when researchers developed a way to trap this molecule in the gut before it enters the body, they saw dramatic improvements in blood sugar control and fatty liver disease in mice with obesity.

"This is a new twist on a classic metabolic pathway," says Jonathan Schertzer, senior and corresponding author and professor in the Department of Biochemistry and Biomedical Sciences at McMaster. "We've known for nearly a century that muscles and the liver exchange lactate and glucose -- a process called the Cori cycle. What we've discovered is a new branch of that cycle, where gut bacteria are also part of the conversation."

In 1947, married scientists Carl Ferdinand Cori and Gerty Theresa Cori were awarded the Nobel Prize in Physiology or Medicine for their work showing how muscles in the body generate lactate that fuels the liver to produce blood glucose, which then cycles back to fuel the muscle. The work laid the foundation to explain how muscles use a form of lactate (L-lactate), and the liver uses blood glucose, to communicate and exchange fuel with each other.

The Canadian team found that obese mice -- and even people with obesity -- have higher levels of a lesser-known molecule, D-lactate, in their blood. Unlike the more familiar L-lactate made by muscles, most of the D-lactate comes from gut microbes and was shown to raise blood sugar and liver fat more aggressively.

To stop this, the researchers created a "gut substrate trap" -- a safe, biodegradable polymer that binds to D-lactate in the gut and prevents it from being absorbed. Mice fed this trap had lower blood glucose, less insulin resistance, and reduced liver inflammation and fibrosis -- all without changing their diet or body weight.

"This is a completely new way to think about treating metabolic diseases like type 2 diabetes and fatty liver disease. Instead of targeting hormones or the liver directly, we're intercepting a microbial fuel source before it can do harm," says Schertzer, a member of the Centre for Metabolism, Obesity, and Diabetes Research (MODR) and Farncombe Family Digestive Health Research Institute at McMaster. Schertzer holds a Canada Research Chair in Metabolic Inflammation.

The research, funded by the Canadian Institutes of Health Research (CIHR), highlights the growing importance of the microbiome in chronic diseases.
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Mapping the secret escape routes of deadly brain tumors | ScienceDaily
Glioblastoma is a devastatingly effective brain cancer. Doctors can cut it out or blast it with radiation, but that only buys time. The cancer has an insidious ability to hide enough tumor cells in tissue around the tumor to allow it to return as deadly as ever.


						
Patients diagnosed with glioblastoma survive for an average of 15 months.

What's needed is a better way of identifying those hidden cancer cells and predicting where the tumor might grow next. Jennifer Munson believes she and her research team at the Fralin Biomedical Research Institute at VTC have developed a tool to do just that.

Their method, described recently in npj Biomedical Innovations, combines magnetic resonance imaging, Munson's in-depth knowledge of how fluid moves through human tissues, and an algorithm Munson's team developed to identify and predict where the cancer might reappear.

"If you can't find the tumor cells, you can't kill the tumor cells, whether that's by cutting them out, hitting them with radiation therapy, or getting drugs to them," said Munson, professor and director of the FBRI Cancer Research Center -- Roanoke. "This is a method that now we believe can allow us to find those tumor cells."

Currently, doctors plan surgeries to remove glioblastoma tumors based on radiological scans, but that only provides a view of the area just outside the cancer's edge. During surgery, fluorescent dyes highlight cancer cells, but the dyes don't penetrate deeply and the cells have to be visible to the eye.

"Those methods are not going to see a cell that has migrated or invaded further into the tissue, which is something that we think we can do with this method," said Munson, who also holds an appointment in Virginia Tech's Department of Biomedical Engineering and Mechanics.




Munson's research focuses primarily on interstitial fluid flow -- the movement of fluid through the spaces between cells in tissues. The flow behaves differently in different diseases.

In studying glioblastoma, Munson's lab found that faster flows predict where tumor cells are invading. More random motion of the fluid, or diffusion, however, correlates with less invasion by the cancer cells.

But a new metric Munson's team developed proved to be the best predictor. The fluid flow around the tumor establishes pathways, like streams merging into rivers, which the cancer cells follow to migrate into the surrounding tissue.

"This could tell a surgeon where there's going to be a higher chance of there being more tumor cells, so they might be a little more aggressive, if it's safe to the patient to go after a more invasive region," Munson said.

Munson's findings underpin the work of a new spinoff company, Cairina, which aims to improve cancer treatment through a more personalized approach to surgery and cancer therapies.

"Cairina is trying to take this to the next level," Munson said. "Our goal is to supply surgeons and radiation oncologists with probability maps or hotspot maps, where we would predict more cancer cell invasion to support more aggressive therapeutic application, and also to identify where there may be less invasion, to help spare tissue from unnecessary treatment."

This research was funded by grants from the National Cancer Institute, the Red Gates Foundation, the American Cancer Society, and the National Institute of Neurological Disorders and Stroke.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/09/250910000307.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Who were the mystery humans behind Indonesia's million-year-old tools? | ScienceDaily
Recent findings, made by Griffith University researchers, show that early hominins made a major deep-sea crossing to reach the Indonesian island of Sulawesi much earlier than previously established, based on the discovery of stone tools dating to at least 1.04 million years ago at the Early Pleistocene (or 'Ice Age') site of Calio.


						
Budianto Hakim from the National Research and Innovation Agency of Indonesia (BRIN) and Professor Adam Brumm from the Australian Research Centre for Human Evolution at Griffith University led the research published recently in Nature.

A field team led by Hakim excavated a total of seven stone artefacts from the sedimentary layers of a sandstone outcrop in a modern corn field at the southern Sulawesi location.

In the Early Pleistocene, this would have been the site of hominin tool-making and other activities such as hunting, in the vicinity of a river channel.

The Calio artefacts consist of small, sharp-edged fragments of stones (flakes) that the early human tool-makers struck from larger pebbles that had most likely been obtained from nearby riverbeds.

The Griffith-led team used palaeomagnetic dating of the sandstone itself and direct-dating of an excavated pig fossil, to confirm an age of at least 1.04 million years for the artifacts.

Previously, Professor Brumm's team had revealed evidence for hominin occupation in this archipelago, known as Wallacea, from at least 1.02 million years ago, based on the presence of stone tools at Wolo Sege on the island of Flores, and by around 194 thousand years ago at Talepu on Sulawesi.




The island of Luzon in the Philippines, to the north of Wallacea, had also yielded evidence of hominins from around 700,000 years ago.

"This discovery adds to our understanding of the movement of extinct humans across the Wallace Line, a transitional zone beyond which unique and often quite peculiar animal species evolved in isolation," Professor Brumm said.

"It's a significant piece of the puzzle, but the Calio site has yet to yield any hominin fossils; so while we now know there were tool-makers on Sulawesi a million years ago, their identity remains a mystery."

The original discovery of Homo floresiensis (the 'hobbit') and subsequent 700,000-year-old fossils of a similar small-bodied hominin on Flores, also led by Professor Brumm's team, suggested that it could have been Homo erectus that breached the formidable marine barrier between mainland Southeast Asia to inhabit this small Wallacean island, and, over hundreds of thousands of years, underwent island dwarfism.

Professor Brumm said his team's recent find on Sulawesi has led him to wonder what might have happened to Homo erectus on an island more than 12 times the size of Flores?

"Sulawesi is a wild card - it's like a mini-continent in itself," he said.

"If hominins were cut off on this huge and ecologically rich island for a million years, would they have undergone the same evolutionary changes as the Flores hobbits? Or would something totally different have happened?"

The study 'Hominins on Sulawesi during the Early Pleistocene' has been published in Nature.
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Scientists just built a detector that could finally catch dark matter | ScienceDaily
About 80 percent of the universe's mass is thought to consist of dark matter. And yet, little is known about the composition and structure of the particles that make up dark matter, presenting physicists with some fundamental questions. To explore this elusive matter, researchers are attempting to capture photons, or light particles, which are produced when dark matter particles collide with the visible matter we are familiar with.


						
Most experiments to date have focused on dark matter particles with masses that more or less overlap with those of known elementary particles. If the particles are lighter than an electron, however, it is unlikely they would be detectable with the current standard, namely detectors based on liquid xenon. So far, no experiment has succeeded in directly detecting dark matter. Yet this in itself is an important finding, as it shows that dark matter particles do not exist within the mass range and interaction strength tested.

New device sensitive to lower-energy events 

An international team led by Laura Baudis, Titus Neupert, Bjorn Penning and Andreas Schilling from UZH's Department of Physics has now been able to probe the existence of dark matter particles across a wide mass range below one mega electron volt (MeV). Using an improved superconducting nanowire single-photon detector (SNSPD), the researchers reached a sensitivity threshold of about one-tenth the mass of an electron, above which dark matter particles are highly unlikely to exist. "This is the first time we've been able to search for dark matter particles in such a low mass range, made possible by a new detector technology," says first author Laura Baudis.

In a 2022 proof of concept, the researchers had tested the first SNSPD device that's highly sensitive to lower-energy photons. When a photon strikes the nanowire, it heats it up slightly and causes it to instantly lose its superconductivity. The wire briefly becomes a regular conductor, and the resulting increase in electrical resistance can be measured.

Detecting smallest dark matter particles

For their latest experiment, the UZH scientists optimized their SNSPD for dark matter detection. In particular, they equipped it with superconducting microwires instead of nanowires to maximize its cross section. They also gave it a thin, planar geometry that makes it highly sensitive to changes in direction. Scientists assume that the Earth passes through a "wind" of dark matter particles, and the particle's direction therefore shifts over the course of the year depending on relative velocity. A device capable of picking up directional changes can help to filter out non-dark-matter events.

"Further technological improvements to the SNSPD could enable us to detect signals from dark matter particles with even smaller masses. We also want to deploy the system underground, where it will be better shielded from other sources of radiation," Titus Neupert says. Below the mass range of electrons, current models to describe dark matter face considerable astrophysical and cosmological constraints.
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Don't toss cannabis leaves. Scientists just found rare compounds inside | ScienceDaily
Analytical chemists from Stellenbosch University (SU) have provided the first evidence of a rare class of phenolics, called flavoalkaloids, in Cannabis leaves.


						
Phenolic compounds, especially flavonoids, are well-known and sought after in the pharmaceutical industry because of their antioxidant, anti-inflammatory, and anti-carcinogenic properties.

The researchers identified 79 phenolic compounds in three strains of Cannabis grown commercially in South Africa, of which 25 were reported for the first time in Cannabis. Sixteen of these compounds were tentatively identified as flavoalkaloids. Interestingly, the flavoalkaloids were mainly found in the leaves of only one of the strains. The results were published in the Journal of Chromatography A recently.

Dr Magriet Muller, an analytical chemist in the LC-MS laboratory of the Central Analytical Facility (CAF) at Stellenbosch University and first author on the paper, says the analysis of plant phenolics is challenging due to their low concentration and extreme structural diversity.

"Most plants contain highly complex mixtures of phenolic compounds, and while flavonoids occur widely in the plant kingdom, the flavoalkaloids are very rare in nature," she explains.

"We know that Cannabis is extremely complex - it contains more than 750 metabolites - but we did not expect such high variation in phenolic profiles between only three strains, nor to detect so many compounds for the first time in the species. Especially the first evidence of flavoalkaloids in Cannabis was very exciting."

For her postgraduate studies in SU's Department of Chemistry and Polymer Science, she developed powerful analytical methods combining comprehensive two-dimensional liquid chromatography and high-resolution mass spectrometry for the detailed characterisation of phenolic compounds.




"We were looking for a new application for the methods that I developed, after successfully testing them on rooibos tea, grapes and wine. I then decided to apply the methods to Cannabis because I knew it was a complex sample, and that Cannabis phenolics have not been well characterised," she explains.

According to Prof. Andre de Villiers, her study leader and main author on the paper, he was blown away by the chromatographic results that Muller obtained: "The excellent performance of two-dimensional liquid chromatography allowed separation of the flavoalkaloids from the much more abundant flavonoids, which is why we were able to detect these rare compounds for the first time in Cannabis." He leads the analytical chemistry research group in SU's Department of Chemistry and Polymer Science.

Prof. De Villiers says it is obvious there is still much to gain from studying Cannabis, as the bulk of research in this field to date has been focused on the pharmacological properties of the mood-effecting cannabinoids.

"Our analysis again highlights the medicinal potential of Cannabis plant material, currently regarded as waste. Cannabis exhibits a rich and unique non-cannabinoid phenolic profile, which could be relevant from a biomedical research perspective," he concludes.
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Metformin's secret brain pathway revealed after 60 years | ScienceDaily
Although metformin has been the go-to medication to manage type 2 diabetes for more than 60 years, researchers still do not have a complete picture of how it works. Scientists at Baylor College of Medicine and international collaborators have discovered a previously unrecognized new player mediating clinically relevant effects of metformin: the brain. By uncovering a brain pathway involved in metformin's anti-diabetic action, researchers have discovered new possibilities for treating diabetes more effectively and precisely. The study appeared in Science Advances.


						
"It's been widely accepted that metformin lowers blood glucose primarily by reducing glucose output in the liver. Other studies have found that it acts through the gut," said corresponding author Dr. Makoto Fukuda, associate professor of pediatrics - nutrition at Baylor. "We looked into the brain as it is widely recognized as a key regulator of whole-body glucose metabolism. We investigated whether and how the brain contributes to the anti-diabetic effects of metformin."

The team focused on a small protein called Rap1, found in a specific part of the brain known as the ventromedial hypothalamus (VMH). The researchers discovered that metformin's ability to lower blood sugar at clinically relevant doses depends on turning off Rap1 in this brain region.

To test this, the Fukuda lab and his colleagues used genetically modified mice that lacked Rap1 in their VMH. These mice were fed a high-fat diet to mimic type 2 diabetes. When given low doses of metformin, the drug failed to lower their blood sugar. However, other diabetes medications like insulin and GLP-1 agonists still worked.

To further show that the brain is a key player, the researchers injected tiny amounts of metformin directly into the brains of diabetic mice. The result was a significant drop in blood sugar, even with doses thousands of times smaller than what's typically given by mouth.

"We also investigated which cells in the VMH were involved in mediating metformin's effects," Fukuda said. "We found that SF1 neurons are activated when metformin is introduced into the brain, suggesting they're directly involved in the drug's action."

Using brain slices, the scientists recorded the electrical activity of these neurons. Metformin made most of them more active, but only if Rap1 was present. In mice lacking Rap1 in these neurons, metformin had no effect, showing that Rap1 is essential for metformin to "switch on" these brain cells and lower blood sugar.




"This discovery changes how we think about metformin," Fukuda said. "It's not just working in the liver or the gut, it's also acting in the brain. We found that while the liver and intestines need high concentrations of the drug to respond, the brain reacts to much lower levels."

Although few anti-diabetic drugs act on the brain, this study shows that widely used metformin has been doing so all along. "These findings open the door to developing new diabetes treatments that directly target this pathway in the brain," Fukuda said. "In addition, metformin is known for other health benefits, such as slowing brain aging. We plan to investigate whether this same brain Rap1 signaling is responsible for other well-documented effects of the drug on the brain."

Other contributors to this work include Hsiao-Yun Lin, Weisheng Lu, Yanlin He, Yukiko Fu, Kentaro Kaneko, Peimeng Huang, Ana B De la Puente-Gomez, Chunmei Wang, Yongjie Yang, Feng Li and Yong Xu. The authors are affiliated with one or more of the following institutions: Baylor College of Medicine, Louisiana State University, Nagoya University - Japan and Meiji University - Japan.

This work was supported by grants from: National Institutes of Health (R01DK136627, R01DK121970, R01DK093587, R01DK101379, P30-DK079638, R01DK104901, R01DK126655), USDA/ARS (6250-51000-055), American Heart Association (14BGIA20460080, 15POST22500012) and American Diabetes Association (1-17-PDF-138). Further support was provided by the Uehara Memorial Foundation, Takeda Science Foundation, Japan Foundation for Applied Enzymology and the NMR and Drug Metabolism Core at Baylor College of Medicine.
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NASA's celestial "Accident" unlocks secrets of Jupiter and Saturn | ScienceDaily
An unusual cosmic object is helping scientists better understand the chemistry hidden deep in Jupiter and Saturn's atmospheres -- and potentially those of exoplanets.


						
Why has silicon, one of the most common elements in the universe, gone largely undetected in the atmospheres of Jupiter, Saturn, and gas planets like them orbiting other stars? A new study using observations from NASA's James Webb Space Telescope sheds light on this question by focusing on a peculiar object that astronomers discovered by chance in 2020 and called "The Accident."

The results were published on September 4 in the journal Nature.

The Accident is a brown dwarf, a ball of gas that's not quite a planet and not quite a star. Even among its already hard-to-classify peers, The Accident has a perplexing mix of physical features, some of which have been previously seen in only young brown dwarfs and others seen only in ancient ones. Because of those features, it slipped past typical detection methods before being discovered five years ago by a citizen scientist participating in Backyard Worlds: Planet 9. The program lets people around the globe look for new discoveries in data from NASA's now-retired NEOWISE (Near-Earth Object Wide-field Infrared Survey Explorer), which was managed by NASA's Jet Propulsion Laboratory in Southern California.

The Accident is so faint and odd that researchers needed NASA's most powerful space observatory, Webb, to study its atmosphere. Among several surprises, they found evidence of a molecule they couldn't initially identify. It turned out to be a simple silicon molecule called silane (SiH4). Researchers have long expected -- but been unable -- to find silane not only in our solar system's gas giants, but also in the thousands of atmospheres belonging to brown dwarfs and to the gas giants orbiting other stars. The Accident is the first such object where this molecule has been identified.

Scientists are fairly confident that silicon exists in Jupiter and Saturn's atmospheres but that it is hidden. Bound to oxygen, silicon forms oxides such as quartz that can seed clouds on hot gas giants, bearing a resemblance to dust storms on Earth. On cooler gas giants like Jupiter and Saturn, these types of clouds would sink far beneath lighter layers of water vapor and ammonia clouds, until any silicon-containing molecules are deep in the atmosphere, invisible even to the spacecraft that have studied those two planets up close.

Some researchers have also posited that lighter molecules of silicon, like silane, should be found higher up in these atmospheric layers, left behind like traces of flour on a baker's table. That such molecules haven't appeared anywhere except in a single, peculiar brown dwarf suggests something about the chemistry occurring in these environments.




"Sometimes it's the extreme objects that help us understand what's happening in the average ones," said Faherty, a researcher at the American Museum of Natural History in New York City, and lead author on the new study.

Happy accident

Located about 50 light-years from Earth, The Accident likely formed 10 billion to 12 billion years ago, making it one of the oldest brown dwarfs ever discovered. The universe is about 14 billion years old, and at the time that The Accident developed, the cosmos contained mostly hydrogen and helium, with trace amounts of other elements, including silicon. Over eons, elements like carbon, nitrogen, and oxygen forged in the cores of stars, so planets and stars that formed more recently possess more of those elements.

Webb's observations of The Accident confirm that silane can form in brown dwarf and planetary atmospheres. The fact that silane seems to be missing in other brown dwarfs and gas giant planets suggests that when oxygen is available, it bonds with silicon at such a high rate and so easily, virtually no silicon is left over to bond with hydrogen and form silane.

So why is silane in The Accident? The study authors surmise it is because far less oxygen was present in the universe when the ancient brown dwarf formed, resulting in less oxygen in its atmosphere to gobble up all the silicon. The available silicon would have bonded with hydrogen instead, resulting in silane.

"We weren't looking to solve a mystery about Jupiter and Saturn with these observations," said JPL's Peter Eisenhardt, project scientist for the WISE (Wide-field Infrared Survey Explorer) mission, which was later repurposed as NEOWISE. "A brown dwarf is a ball of gas like a star, but without an internal fusion reactor, it gets cooler and cooler, with an atmosphere like that of gas giant planets. We wanted to see why this brown dwarf is so odd, but we weren't expecting silane. The universe continues to surprise us."

Brown dwarfs are often easier to study than gas giant exoplanets because the light from a faraway planet is typically drowned out by the star it orbits, while brown dwarfs generally fly solo. And the lessons learned from these objects extend to all kinds of planets, including ones outside our solar system that might feature potential signs of habitability.




"To be clear, we're not finding life on brown dwarfs," said Faherty. "But at a high level, by studying all of this variety and complexity in planetary atmospheres, we're setting up the scientists who are one day going to have to do this kind of chemical analysis for rocky, potentially Earth-like planets. It might not specifically involve silicon, but they're going to get data that is complicated and confusing and doesn't fit their models, just like we are. They'll have to parse all those complexities if they want to answer those big questions."

More about WISE, Webb

A division of Caltech, JPL managed and operated WISE for NASA's Science Mission Directorate. The mission was selected competitively under NASA's Explorers Program managed by the agency's Goddard Space Flight Center in Greenbelt, Maryland. The NEOWISE mission was a project of JPL and the University of Arizona in Tucson, supported by NASA's Planetary Defense Coordination Office.

The James Webb Space Telescope is the world's premier space science observatory, and an international program led by NASA with its partners, ESA (European Space Agency) and CSA (Canadian Space Agency).
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Scientists finally solve the mystery of ghostly halos on the ocean floor | ScienceDaily
In 2020, haunting images of corroded metal barrels in the deep ocean off Los Angeles leapt into the public consciousness. Initially linked to the toxic pesticide DDT, some barrels were encircled by ghostly halos in the sediment. It was unclear whether the barrels contained DDT waste, leaving the barrels' contents and the eerie halos unexplained.


						
Now, new research from UC San Diego's Scripps Institution of Oceanography reveals that the barrels with halos contained caustic alkaline waste, which created the halos as it leaked out. Though the study's findings can't identify which specific chemicals were present in the barrels, DDT manufacturing did produce alkaline as well as acidic waste. Other major industries in the region such as oil refining also generated significant alkaline waste.

"One of the main waste streams from DDT production was acid and they didn't put that into barrels," said Johanna Gutleben, a Scripps postdoctoral scholar and the study's first author. "It makes you wonder: What was worse than DDT acid waste to deserve being put into barrels?"

The study also found that the caustic waste from these barrels transformed portions of the seafloor into extreme environments mirroring natural hydrothermal vents -- complete with specialized bacteria that thrive where most life cannot survive. The study authors said the severity and extent of this alkaline waste's impacts on the marine environment depend on how many of these barrels are sitting on the seafloor and the specific chemicals they contained.

Despite these unknowns, Paul Jensen, emeritus marine microbiologist at Scripps and senior author of the study, said that he would have expected the alkaline waste to quickly dissipate in seawater. Instead, it has persisted for more than half a century, suggesting this alkaline waste "can now join the ranks of DDT as a persistent pollutant with long-term environmental impacts."

The study, published on September 9 in the Proceedings of the National Academy of Sciences Nexus and supported by NOAA and the University of Southern California's Sea Grant program, continues Scripps' leadership role in unspooling the toxic legacy of once-legal ocean dumping off the coast of Southern California. The findings also provide a way of visually identifying barrels that formerly contained this caustic alkaline waste.

"DDT was not the only thing that was dumped in this part of the ocean and we have only a very fragmented idea of what else was dumped there," said Gutleben. "We only find what we are looking for and up to this point we have mostly been looking for DDT. Nobody was thinking about alkaline waste before this and we may have to start looking for other things as well."

From the 1930s until the early 1970s, 14 deep-water dump sites off the coast of Southern California received "refinery wastes, filter cakes and oil drilling wastes, chemical wastes, refuse and garbage, military explosives and radioactive wastes," according to the EPA. A pair of Scripps-led seafloor surveys in 2021 and 2023 identified thousands of objects, including hundreds of discarded military munitions. The number of barrels on the seafloor remains unknown. Sediments in the area are heavily contaminated with the pesticide DDT, a chemical banned in 1972 now known to harm humans and wildlife. Scant records from this time period suggest DDT waste was largely pumped directly into the ocean.




Gutleben said she and her co-authors didn't initially set out to solve the halo mystery. In 2021, aboard the Schmidt Ocean Institute's Research Vessel Falkor, she and other researchers collected sediment samples to better understand the contamination near Catalina. Using the remotely operated vehicle (ROV) SuBastian, the team collected sediment samples at precise distances from five barrels, three of which had white halos.

The barrels featuring white halos presented an unexpected challenge: Inside the white halos the sea floor suddenly became like concrete, preventing the researchers from collecting samples with their coring devices. Using the ROV's robotic arm, the researchers collected a piece of the hardened sediment from one of the halo barrels.

The team analyzed the sediment samples and the hardened piece of halo barrel crust for DDT concentrations, mineral content and microbial DNA. The sediment samples showed that DDT contamination did not increase closer to the barrels, deepening the mystery of what they contained.

During the analysis, Gutleben struggled to extract microbial DNA from the samples taken through the halos. After some unsuccessful troubleshooting in the lab, Gutleben tested one of these samples' pH. She was shocked to find that the sample's pH was extremely high -- around 12. All the samples from near the barrels with halos turned out to be similarly alkaline. (An alkaline mixture is also known as a base, meaning it has a pH higher than 7 -- as opposed to an acid which has a pH less than 7).

This explained the limited amount of microbial DNA she and her colleagues had been able to extract from the halo samples. The samples turned out to have low bacterial diversity compared to other surrounding sediments and the bacteria came from families adapted to alkaline environments, like deep-sea hydrothermal vents and alkaline hot springs.

Analysis of the hard crust showed that it was mostly made of a mineral called brucite. When the alkaline waste leaked from the barrels, it reacted with magnesium in the seawater to create brucite, which cemented the sediment into a concrete-like crust. The brucite is also slowly dissolving, which maintains the high pH in the sediment around the barrels, and creates a place only few extremophilic microbes can survive. Where this high pH meets the surrounding seawater, it forms calcium carbonate that deposits as a white dust, creating the halos.




"This adds to our understanding of the consequences of the dumping of these barrels," said Jensen. "It's shocking that 50-plus years later you're still seeing these effects. We can't quantify the environmental impact without knowing how many of these barrels with white halos are out there, but it's clearly having a localized impact on microbes."

Prior research led by Lisa Levin, study co-author and emeritus biological oceanographer at Scripps, showed that small animal biodiversity around the barrels with halos was also reduced. Jensen said that roughly a third of the barrels that have been visually observed had halos, but it's unclear if this ratio holds true for the entire area and it remains unknown just how many barrels are sitting on the seafloor.

The researchers suggest using white halos as indicators of alkaline waste could help rapidly assess the extent of alkaline waste contamination near Catalina. Next, Gutleben and Jensen said they are experimenting with DDT contaminated sediments collected from the dump site to search for microbes capable of breaking down DDT.

The slow microbial breakdown the researchers are now studying may be the only feasible hope for eliminating the DDT dumped decades ago. Jensen said that trying to physically remove the contaminated sediments would, in addition to being a huge logistical challenge, likely do more harm than good.

"The highest concentrations of DDT are buried around 4 or 5 centimeters below the surface -- so it's kind of contained," said Jensen. "If you tried to suction that up you would create a huge sediment plume and stir that contamination into the water column."

In addition to Gutleben, Jensen and Levin, Sheila Podell, Douglas Sweeney and Carlos Neira of Scripps Oceanography co-authored the study, alongside Kira Mizell of the U.S. Geological Survey.
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Life on Mars? NASA discovers potential biosignatures in Martian mudstones | ScienceDaily
Data and images from NASA's Mars Perseverance rover reveals that recently discovered rocks in Jezero crater are organic carbon bearing mudstones. The findings, detailed in a paper published in Nature, indicate that these mudstones experienced chemical processes that left behind colorful, enigmatic textures in the rock that represent potential biosignatures.


						
The paper, led by Joel Hurowitz, PhD, Associate Professor in the Department of Geosciences at Stony Brook University, builds upon ongoing research conducted with the rover since it landed in 2021 - work aimed at characterizing early Martian geological processes and collecting samples that may someday be returned to Earth.

Upon entering the Jezero crater's western edge, Perseverance investigated distinctive mudstone outcrops of the Bright Angel formation. There, the Mars 2020 science team conducted a detailed geological, petrographic, and geochemical survey of these rocks and found traces of carbon matter along with minerals, namely ferrous iron phosphate and iron sulfide.

While the research team is not claiming to have found some form of fossilized life on Mars, they do believe the rocks contain features that could have been formed by life - a potential biosignature. A potential biosignature is any characteristic, element, molecule, substance, or feature that could have been formed by past biological life, but which also could have formed in the absence of life. While a compelling find, the team points out that more data is needed before any conclusion can be made about whether microbial activity is responsible for the development of the features observed in the mudstones.

"These mudstones provide information about Mars' surface environmental conditions at a time hundreds of millions of years after the planet formed, and thus they can be seen as a great record of the planetary environment and habitability during that period," says Hurowitz, who has been involved with Mars rover research since he was a graduate student at Stony Brook University in 2004.

"We will need to conduct broader research into both living and non-living processes that will help us to better understand the conditions under which the collection of minerals and organic phases in the Bright Angel formation were formed," he explains.

More specifically, the researchers concluded the following during their analyses:
    	The organic carbon detected appears to have participated in post-depositional redox reactions that produced the observed iron phosphate and iron sulfide minerals. And these reactions occurred in a sedimentary rock environment at low temperature. Redox reactions are a type of chemical reaction that all living things derive energy from, and in low temperature sedimentary environments on Earth, these redox reactions are commonly driven by microbial life.
    	A review of the various pathways by which redox reactions that involve organic matter can produce the observed suite of iron, sulfur, and phosphorus-bearing minerals reveals that both abiotic (physical not biological) and biological processes can explain the unique features observed in the Bright Angel formation.
    	Their observations in the Bright Angel formation challenge some aspects of a purely abiotic explanation, and thus the researchers suggest that the iron and sulfur and phosphorus-bearing nodules and reaction fronts should be considered a potential biosignature.

Continued research will be done to assess the rocks and mudstone features. For the time being, the researchers ultimately conclude that analysis of the core sample collected from this unit using high-sensitivity instrumentation on Earth will enable the measurements required to determine the origin of the minerals, organics, and textures it contains."
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The invisible plastic threat you can finally see | ScienceDaily
A joint team from the University of Stuttgart in Germany and the University of Melbourne in Australia has developed a new method for the straightforward analysis of tiny nanoplastic particles in environmental samples. One needs only an ordinary optical microscope and a newly developed test strip -- the optical sieve. The research results have now been published in Nature Photonics.


						
"The test strip can serve as a simple analysis tool in environmental and health research," explains Prof. Harald Giessen, Head of the 4th Physics Institute of the University of Stuttgart. "In the near future, we will be working toward analyzing nanoplastic concentrations directly on site. But our new method could also be used to test blood or tissue for nanoplastic particles."

Nanoplastics as a danger to humans and the environment

Plastic waste is one of the central and acute global problems of the 21st century. It not only pollutes oceans, rivers, and beaches but has also been detected in living organisms in the form of microplastics. Until now, environmental scientists have focused their attention on larger plastic residues. However, it has been known for some time that an even greater danger may be on the horizon: nanoplastic particles. These tiny particles are much smaller than a human hair and are created through the breakdown of larger plastic particles. They cannot be seen with the naked eye. These particles in the sub-micrometer range can also easily cross organic barriers such as the skin or the blood-brain barrier.

Color changes make tiny particles visible

Because of the small particle size, their detection poses a particular challenge. As a result, there are not only gaps in our understanding of how particles affect organisms but also a lack of rapid and reliable detection methods. In collaboration with a research group from Melbourne in Australia, researchers at the University of Stuttgart have now developed a novel method that can quickly and affordably detect such small particles. Color changes on a special test strip make nanoplastics visible in an optical microscope and allow researchers to count the number of particles and determine their size. "Compared with conventional and widely used methods such as scanning electron microscopy, the new method is considerably less expensive, does not require trained personnel to operate, and reduces the time required for detailed analysis," explains Dr. Mario Hentschel, Head of the Microstructure Laboratory at the 4th Physics Institute.

Optical sieve instead of expensive electron microscope

The "optical sieve" uses resonance effects in small holes to make the nanoplastic particles visible. A study on optical effects in such holes was first published by the research group at the University of Stuttgart in 2023. The process is based on tiny depressions, known as Mie voids, which are edged into a semiconductor substrate. Depending on their diameter and depth, the holes interact characteristically with the incident light. This results in a bright color reflection that can be seen in an optical microscope. If a particle falls into one of the indentations, its color changes noticeably. One can therefore infer from the changing color whether a particle is present in the void.




"The test strip works like a classic sieve," explains Dominik Ludescher, PhD student and first author of the publication in "Nature Photonics." Particles ranging from 0.2 to 1 mm can thus be examined without difficulty. "The particles are filtered out of the liquid using the sieve in which the size and depth of the holes can be adapted to the nanoplastic particles, and subsequently by the resulting color change can be detected. This allows us to determine whether the voids are filled or empty."

Number, size, and size distribution of particles can be determined

The novel detection method used can do even more. If the sieve is provided with voids of different sizes, only one particle of a suitable size will collect in each hole. "If a particle is too large, it won't fit into the void and will be simply flushed away during the cleaning process," says Ludescher. "If a particle is too small, it will adhere poorly to the well and will be washed away during cleaning." In this way, the test strips can be adapted so that the size and number of particles in each individual hole can be determined from the reflected color.

Synthesized environmental samples examined

For their measurements, the researchers used spherical particles of various diameters. These are available in aequous solutions with specific nanoparticle. Because real samples from bodies of water with known nanoparticle concentrations are not yet available, the team produced a suitable sample themselves. The researchers used a water sample from a lake that contained a mixture of sand and other organic components and added spherical particles in known quantities. The concentration of plastic particles was 150 mg/ml. The number and size distribution of the nanoplastic particles was also be determined for this sample using the "optical sieve."

Can be used like a test strip

"In the long term, the optical sieve will be used as a simple analysis tool in environmental and health research. The technology could serve as a mobile test strip that would provide information on the content of nanoplastics in water or soil directly on site," explains Hentschel. The team is now planning experiments with nanoplastic particles that are not spherical. The researchers also plan to investigate whether the process can be used to distinguish between particles of different plastics. They are also particularly interested in collaborating with research groups that have specific expertise in processing real samples from bodies of water.
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Hungry flathead catfish are changing everything in the Susquehanna | ScienceDaily
Flathead catfish, opportunistic predators native to the Mississippi River basin, have the potential to decimate native and recreational fisheries, disrupting ecosystems in rivers where they become established after their introduction or invasion from a nearby river drainage. That concern led a team of researchers from Penn State, the U.S. Geological Survey (USGS), and the Pennsylvania Fish and Boat Commission to assess how flatheads are affecting the food web and energy flow in the Susquehanna River in Pennsylvania, where they were first detected in 1991. Their population has grown rapidly in the decades since.


						
"Flatheads grow fast in this river system, attain large body sizes and can eat a variety of prey," said study first author Olivia Hodgson, a master's degree student in Penn State's Intercollege Graduate Degree Program in Ecology. "Because adult flatheads have few natural predators, flathead catfish can exert strong control over the ecosystem."

Hodgson is working with Tyler Wagner, a scientist with the USGS Pennsylvania Cooperative Fish and Wildlife Research Unit Program and a Penn State affiliate professor of fisheries ecology. He is senior author on the study. In findings published Sept. 4 in Ecology, the researchers reported that flathead catfish are apex predators.

Flatheads had the highest trophic position -- the level an organism occupies in a food web, based on its feeding relationships -- even higher than resident top predators such as smallmouth bass and channel catfish. Channel catfish had a lower trophic position in areas with flathead catfish. This means they now eat lower on the food chain, likely because they are being outcompeted by flatheads or avoiding them, the researchers explained. In areas with flathead catfish, they found, all species showed broader and overlapping diets.

"This suggests that resident species are changing what they eat to avoid competing with or being eaten by the invader," Hodgson said. "These findings support the 'trophic disruption hypothesis,' that says when a new predator enters an ecosystem, it forces existing species to alter their behavior, diets and roles in the food web. This can destabilize ecosystems over time. Our study highlights how an invasive species can do more than just reduce native populations -- it can reshape entire foodwebs and change how energy moves through ecosystems."

Although the predatory effects of invasive catfishes on native fish communities have been documented -- such as in a recent study on the Susquehanna River led by researchers at Penn State -- the impacts of invasion on riverine food webs are poorly understood, Hodgson noted. This study quantified the effects of invasive flathead catfish on the food web in the Susquehanna by comparing uninvaded river sections to invaded sections, focusing on several key species: flathead catfish -- invader, channel catfish and smallmouth bass -- resident predators, and crayfish and minnows -- prey.

In addition to evaluating trophic position, the researchers analyzed the isotopic niche occupied by the fish species -- the range of carbon and nitrogen markers found within the tissues of an organism, reflecting its diet and habitat, providing insights into its ecological role.




To reach their conclusions, the researchers employed stable isotope analysis, a widely used tool that can explain patterns within a food web, highlighting links between trophic positions, as well as the breadth and overlap of trophic niches. Stable isotope analysis is especially useful for studying invasion ecology, such as investigating trophic reorganization and trophic overlap between introduced and resident species.

When fish eat, their bodies incorporate the isotopic signature of their food. By sampling their tissues, scientists can measure nitrogen isotopes and determine their diet, carbon isotopes to determine habitat use, and compare isotopic signatures across regions to deduce fish migration or habitat shifts. For this study, channel catfish, smallmouth bass, minnows and crayfish were selected as focal species because a previous diet analysis conducted in collaboration with Penn State, USGS, and Pennsylvania Fish and Boat Commission researchers within the Susquehanna River, showed that these species are important prey for flathead catfish.

The researchers collected a total of 279 fish and 64 crayfish for stable isotope analysis, including 79 flathead catfish, 45 smallmouth bass, 113 channel catfish and 42 minnows comprising nine species. All samples were oven dried and ground to a fine powder using a mortar and pestle. Stable isotope samples were sent to Penn State's Core Facilities and the Michigan State University Stable Isotope Laboratories for isotope determination.

"Stable isotope analysis explained patterns within the Susquehanna food web in habitats invaded and not invaded by the flathead catfish, and it allowed us to understand links between different species in the river food web and how invasive species might lead to changes in how native species interact and compete, what they eat and how their diets overlap, and if they might be displaced from preferred habitats by the invader," Hodgson said. "We were able to infer resource use, helping us to better understand potential competition for resources and how this changes when flathead catfish become established."

Contributing to the research were: Sydney Stark, recent Penn State graduate with a master's degree in wildlife and fisheries science; Megan Schall, associate professor of biology and science at Penn State Hazleton; Geoffrey Smith, Susquehanna River biologist for the Pennsylvania Fish and Boat Commission; and Kelly Smalling, research hydrologist withtheU.S. Geological Survey, New Jersey Water Science Center.

Funding for this research was provided by Pennsylvania Sea Grant and the U.S. Geological Survey.
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Sweat and food stains vanish under blue light | ScienceDaily
Sweat and food stains can ruin your favorite clothes. But bleaching agents such as hydrogen peroxide or dry-cleaning solvents that remove stains aren't options for all fabrics, especially delicate ones. Now, researchers in ACS Sustainable Chemistry & Engineering report a simple way to remove yellow stains using a high-intensity blue LED light. They demonstrate the method's effectiveness at removing stains from orange juice, tomato juice and sweat-like substances on multiple fabrics, including silk.


						
"Our method utilizes visible blue light in combination with ambient oxygen, which acts as the oxidizing agent to drive the photobleaching process," says Tomohiro Sugahara, the study's corresponding author. "This approach avoids the use of harsh chemical oxidants typically required in conventional bleaching methods, making it inherently more sustainable."

Yellow clothing stains are caused by squalene and oleic acid from skin oils and sweat, as well as natural pigments like beta carotene and lycopene, present in oranges, tomatoes and other foods. UV light is a potential stain-removing alternative to chemical oxidizers like bleach and hydrogen peroxide, but it can damage delicate fabrics. Sugahara and Hisanari Yoneda previously determined that a high-intensity blue LED light could remove yellow color from aged resin polymers, and they wanted to see whether blue light could also break down yellow stains on fabric without causing damage.

Initially, they exposed vials of beta-carotene, lycopene and squalene to high-intensity blue LED light for three hours. All the samples lost color, and spectroscopic analyses indicated that oxygen in the air helped the photobleaching process by breaking bonds to produce colorless compounds. Next, the team applied squalene onto cotton fabric swatches. After heating the swatches to simulate aging, they treated the samples for 10 minutes, by soaking them in a hydrogen peroxide solution or exposing them to the blue LED or UV light. The blue light reduced the yellow stain substantially more than the hydrogen peroxide or UV exposure. In fact, UV exposure generated some new yellow-colored compounds. Additional tests showed that the blue LED treatment lightened squalene stains on silk and polyester without damaging the fabrics. The method also reduced the color of other stain-causing substances, including aged oleic acid, orange juice and tomato juice, on cotton swatches.

High-intensity blue LED light is a promising way to remove clothing stains, but the researchers say they want to do additional colorfastness and safety testing before commercializing a light system for home and industrial use.

The authors do not have an external funding source for this work. They are employed by Asahi Kasei Corporation, a company that develops fiber products, chemicals and electronic materials.
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The foods that delay dementia and heart disease. Backed by a 15-year study | ScienceDaily
A healthy diet can slow down the accumulation of chronic diseases in older adults, while inflammatory diets accelerate it. This is shown by a new study from Karolinska Institutet published in Nature Aging.


						
Researchers have investigated how four different diets affect the accumulation of chronic diseases in older adults. Three of the diets studied were healthy and focused on the intake of vegetables, fruit, whole grains, nuts, legumes, unsaturated fats and reduced intake of sweets, red meat, processed meat and butter/margarine. The fourth diet, however, was pro-inflammatory and focused on red and processed meat, refined grains and sweetened beverages, with lower intake of vegetables, tea and coffee

Just over 2,400 older adults in Sweden were followed for 15 years. The researchers discovered that those who followed the healthy diets had a slower development of chronic diseases. This applied to cardiovascular disease and dementia, but not to diseases related to muscles and bones. Those who followed the pro-inflammatory diet, on the other hand, increased their risk of chronic diseases.

"Our results show how important diet is in influencing the development of multimorbidity in aging populations," says co-first author Adrian Carballo-Casla, postdoctoral researcher at the Aging Research Centre, Department of Neurobiology, Care Sciences and Society, Karolinska Institutet.

The next step in their research is to identify the dietary recommendations that may have the greatest impact on longevity and the groups of older adults who may benefit most from them, based on their age, gender, psychosocial background and chronic diseases.

The study was funded by the Swedish Research Council (VR) and the Swedish Research Council for Health, Working Life and Welfare, FORTE, among others. The researchers state that there are no conflicts of interest.

Facts about the diets:

MIND (Mediterranean-DASH Intervention for Neurodegenerative Delay): A diet designed for brain health and to reduce the risk of dementia.




AHEI (Alternative Healthy Eating Index): A diet that measures adherence to dietary guidelines that reduce the risk of chronic diseases in general.

AMED (Alternative Mediterranean Diet): A modified version of the Mediterranean diet adapted to Western eating habits.

EDII (Empirical Dietary Inflammatory Index): An index that estimates the inflammatory risks of a diet.
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Simple blood test could spot Alzheimer's years before symptoms | ScienceDaily
In a landmark study of Hispanic and Latino adults, researchers at University of California San Diego School of Medicine have identified a link between self-reported cognitive decline and blood-based biomarkers, which could pave the way for a simple blood test to help diagnose Alzheimer's disease and related dementias. This approach could be faster, less-invasive and more affordable than existing screening tools. The results are published in JAMA Network Open.


						
"We need ways to identify underlying neurodegenerative diseases earlier in patients with cognitive symptoms," said corresponding author Freddie Marquez, Ph.D., a postdoctoral scholar in the Department of Neurosciences at UC San Diego School of Medicine. "This study highlights the promise of blood-based biomarkers as a more accessible and scalable tool for understanding cognitive decline, particularly in populations that have been underserved by traditional methods."

There is currently only one blood test approved by the Food and Drug Administration to assist in diagnosing Alzheimer's disease. While this test, the Lumipulse G pTau217/Ab42 plasma ratio, can detect proteins associated with Alzheimer's in the blood, it is currently very expensive and only available in specialized care settings. Whether or not blood can be reliably used for early Alzheimer's detection on a larger scale is still unknown.

To help answer this question, the researchers used data from the Study of Latinos-Investigation of Neurocognitive Aging. This clinical study assessed neurocognition in a subset of participants from the Hispanic Community Health Study/Study of Latinos, the largest, most comprehensive long-term study of Hispanic and Latino health and disease in the United States.

"Hispanic and Latino adults are thought to be more likely to get Alzheimer's and related dementias, and this group is projected to have the largest increases in disease prevalence over the coming decades," said senior author Hector M. Gonzalez, Ph.D., professor in the Department of Neurosciences at UC San Diego School of Medicine. "Despite this, they're still significantly underrepresented in Alzheimer's and dementia research, which is something our study aimed to address."

The researchers tested the blood of 5,712 Hispanic and/or Latino adults between the ages of 50 and 86, looking for proteins that are present in the brain in people with Alzheimer's disease, such as amyloid beta and tau proteins. They also assessed participants for subjective cognitive decline, which refers to a decline in cognitive status that the individual themself perceives.

The researchers found:
    	Higher blood levels of NfL (nerve cell injury marker) and GFAP (brain inflammation marker) were associated with more self-reported declines in thinking, planning and overall cognitive performance. Higher blood levels of NfL and tau protein (ptau-181) were also associated with more self-reported declines in memory.
    	Blood levels of amyloid-beta protein (Ab42/40), a protein well-known to be associated with Alzheimer's disease in the brain, showed no associations with subjective cognitive decline.
    	Even in cognitively healthy individuals, associations between NfL and self-reported declines in cognitive performance remained, suggesting that NfL may be detecting early changes in cognition.

In addition to providing evidence that blood-based biomarkers can be used to detect Alzheimer's and related dementias early, the researchers also note that a strength of their study is its diverse population.




"By including participants from underrepresented communities, we're able to better understand how social determinants of health and comorbidities may influence cognitive trajectories and dementia risk," added Marquez. "This makes our findings especially relevant for real-world settings."

However, the researchers also caution that it will take further research for this approach to make its way into widespread clinical practice, and that even when this happens, the test will still be just one tool in a clinician's diagnostic arsenal.

It's important to note that there's still a lot we don't know about the utility of blood-based biomarkers for Alzheimer's detection," said Marquez. "These tests have tremendous potential, but they should complement existing approaches, not replace them."

Additional coauthors of the study include Kevin Gonzalez, Deisha F. Valencia and Natasha Z. Anita at UC San Diego, Wassim Tarraf at Wayne State University, Ariana M. Stickel and Linda C. Gallo at San Diego State University, Daniela Sotres-Alvarez and Haibo Zhou at University of North Carolina at Chapel Hill, Bonnie E. Levin and Zachary T. Goodman at University of Miami, Michael A. Yassa at UC Irvine, Martha Daviglus and Amber Pirzada at University of Illinois at Chicago and Bharat Thyagarajan at University of Minnesota.

This study was funded, in part, by grants from the National Institute on Aging (R01AG075758). The Hispanic Community Health Study/Study of Latinos (HCHS/SOL) is a collaborative study supported by contracts from the NHLBI to the University of North Carolina (grant Nos. HHSN268201300001I/N01-HC-65233), University of Miami (grant Nos. HHSN268201300004I/N01-HC-65234), Albert Einstein College of Medicine (grant Nos. HHSN268201300002I/N01-HC-65235), University of Illinois at Chicago (grant Nos. HHSN268201300003I/N01- HC-65236 Northwestern University), and San Diego State University (grant Nos. HHSN268201300005I/N01-HC-65237).
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Ozempic's hidden pregnancy risk few women know about | ScienceDaily
Women taking popular weight-loss medications during their reproductive years may be unaware of associated risks to pregnancy and unborn babies, warn Flinders University researchers.


						
A new study has revealed that most Australian women of reproductive age prescribed GLP-1 receptor agonists -- medications increasingly used for weight loss such as Ozempic -- are not using effective contraception, despite known risks during pregnancy.

Published in the Medical Journal of Australia, the research analyzed data from over 1.6 million women aged 18 to 49 who attended general practices between 2011 and 2022. Of the 18,010 women who were first prescribed GLP-1 receptor agonists during that time, only 21% had reported using contraception.

Originally developed to manage type 2 diabetes, GLP-1 receptor agonists have gained popularity for their appetite-suppressing and weight-loss effects, with the study finding that most prescriptions are now issued to women without diabetes.

Lead author and pharmacist, Associate Professor Luke Grzeskowiak, says that in 2022 alone, more than 6,000 women began treatment on GLP-1s, and over 90% of those did not have a diabetes diagnosis.

"We're seeing widespread use of these medications among women of childbearing age, but very little evidence that contraception is being considered as part of routine care," says Associate Professor Grzeskowiak from the College of Medicine and Public Health.

"These medications can be incredibly helpful, but they're not risk-free, especially during pregnancy."

The study found that 2.2% of women became pregnant within six months of starting GLP-1 treatment with pregnancy rates highest among younger women with diabetes, and among women without diabetes in their early thirties.




Women with polycystic ovary syndrome were twice as likely to conceive, suggesting that weight loss may improve fertility, even when unintended.

Importantly, women who were using contraception at the time of prescribing had a significantly lower risk of pregnancy.

A previous review of animal studies from the University of Amsterdam linked GLP-1 exposure during pregnancy to reduced fetal growth and skeletal abnormalities, and while human data is limited, the potential risks remain concerning.

"Whilst the UK advises that women using GLP-1 receptor agonists should avoid pregnancy and use effective contraception, this advice is not being followed consistently in Australian clinical practice," says Associate Professor Grzeskowiak.

"We need to ensure that reproductive health is part of every conversation when these drugs are prescribed to any women of childbearing age.

"It is also vitally important that we have clearer practice recommendations and guidelines for those prescribing GLP-1s to women to ensure their safe and effective use.




"Our advice is to speak to your GP about the risks and benefits of GLP-1 medicines before taking them, and only take those prescribed by a healthcare professional."

The authors say that further studies evaluating the impact of these medications on pregnancy and unborn babies are warranted.

Acknowledgements: Luke Grzeskowiak receives salary support from a Channel 7 Children's Research Foundation Fellowship (CRF-210323). We also acknowledge the contributions of members of the SPHERE Centre of Research Excellence in Women's Sexual and Reproductive Health in Primary Care (SPHERE 2.0 CRE), which is funded by the National Health and Medical Research Council (APP2024717).
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Why some plants are taking over the world | ScienceDaily
The spread of species beyond their native habitat is a human-made environmental change on a global scale. Among vascular plants, over 16,000 species have now permanently settled in foreign countries. The majority of these "naturalizations" has taken place since the 1950s and predominantly in regions with considerable human influence.


						
Naturalized alien plants, also known as neophytes, can have major impacts on the affected regions' ecosystems. This is particularly evident in the case of invasive plants, which are spreading rapidly in new regions and outcompete the native flora. But what makes these plants so successful? Is it because they are exploiting an "ecological gap" in the foreign ecosystem, allowing them to thrive so easily? Or are they simply "naturally" good at expanding their range? In other words: Do plant species that are on the rise in their native habitats also become globally widespread as naturalized aliens?

Led by the University of Konstanz, an international research team found clear evidence supporting this theory. Their study compared the spread of 3,920 native plant species in ten European countries with how widely these species are naturalized globally. Europe is one of the world's "main exporters" of naturalized plants. "Our results show that many of the European plant species that successfully naturalize in foreign ecosystems are species that have expanded rapidly in their European home regions as well," explains Konstanz biologist Mark van Kleunen, who led the study. "Plants that are declining in their natural range, on the other hand, rarely succeed in settling in foreign areas."

The results of the study indicate that it could be the same characteristics that make plants successful both in their homelands and in foreign regions. The researchers identified common characteristics of these species: "In general, they are tall, ecologically versatile generalists that are highly competitive and prefer nutrient-rich habitats," summarizes Rashmi Paudel, first author of the study.

"If the plant species that are widespread and on the rise within their native habitats are essentially the same as those that spread successfully - and sometimes become invasive - in other regions of the world, then it stands to reason that both processes are at least based on similar biological mechanisms," concludes Paudel. "This could reflect that the selective pressures that have made certain species common in their native regions also have preadapted them for success as invaders. This could also reflect that such common species were more likely to be picked up, transported and introduced elsewhere." Observing the dynamics of the spread of native plants at home can thus provide valuable indications for assessing the likelihood of their establishment in new territories.
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The ocean's most abundant microbe is near its breaking point | ScienceDaily
Among the tiniest living things in the ocean are a group of single celled microbes called Prochlorococcus. They are cyanobacteria, also known as blue-green algae, and they supply nutrients for animals all the way up the food chain. Over 75% of surface waters teem with Prochlorococcus, but as ocean temperatures rise, researchers fear that the water might be getting too warm to support the population.


						
Prochlorococcus is the most abundant photosynthesizing organism in the ocean, accounting for 5% of global photosynthesis. Because Prochlorococcus thrive in the tropics, researchers predicted that they would adapt well to global warming. Instead, a new study finds that Prochlorococcus prefers water between 66 and 86 degrees and doesn't tolerate water much warmer. Climate models predict that subtropical and tropical ocean temperatures will exceed that threshold in the next 75 years.

"For a long time, scientists thought Prochlorococcus was going to do great in the future, but in the warmest regions, they aren't doing that well, which means that there is going to be less carbon -- less food -- for the rest of the marine food web," said Francois Ribalet, a University of Washington research associate professor of oceanography, who led the study.

Their results were published in Nature Microbiology on Sept. 8.

In the past 10 years, Ribalet and colleagues have embarked on close to 100 research cruises to study Prochlorococcus. His team has analyzed approximately 800 billion Prochlorococcus-sized cells across 150,000 miles around the world to figure out how they are doing and whether they can adapt.

"I had really basic questions," Ribalet said. "Are they happy when it's warm? Or are they not happy when it's warm?" Most of the data comes from cells grown in culture, in a lab setting, but Ribalet wanted to observe them in their natural ocean environment. Using a continuous flow cytometer -- called SeaFlow -- they fired a laser through the water to measure cell type and size. They then built a statistical model to monitor cell growth in real time, without disturbing the microbes.

Results showed that the rate of cell division varies with latitude, possibly due to the amount of nutrients available, sunlight or temperature. The researchers ruled out nutrient levels and sunlight before zeroing in on temperature. Prochlorococcus multiply most efficiently in water that is between 66 and 84 degrees, but above 86, rates of cell division plummeted, falling to just one-third of the rate observed at 66 degrees. Cell abundance followed the same trend.




In the ocean, mixing transports most nutrients to the surface from the deep. This occurs more slowly in warm water, and surface waters in the warmest regions of the ocean are nutrient-scarce. Cyanobacteria are one of the few microbes that have adapted to live in these conditions.

"Offshore in the tropics, the water is this bright beautiful blue because there's very little in it, aside from Prochlorococcus," Ribalet said. The microbes can survive in these areas because they require very little food, being so small. Their activity supports most of the marine food chain, from small aquatic herbivores to whales.

Over millions of years, Prochlorococcus has perfected the ability to do more with less, shedding genes it didn't need and keeping only what was essential for life in nutrient-poor tropical waters. This strategy paid off spectacularly, but now, with oceans warming faster than ever before, Prochlorococcus is constrained by its genome. It can't retrieve stress response genes discarded long ago.

"Their burnout temperature is much lower than we thought it was," Ribalet said. The previous models assumed that the cells would continue dividing at a rate that they can't sustain because they lack the cellular machinery to cope with heat stress.

Prochlorococcus is one of two cyanobacteria that dominate tropical and subtropical waters. The other, Synechococcus, is larger, with a less streamlined genome. The researchers found that although Synechococcus can tolerate warmer water, it needs more nutrients to survive. Should Prochlorococcus numbers dwindle, Synechococcus could help fill the gap, but it isn't clear what the impact of this would be on the food chain.

"If Synechococcus takes over, it's not a given that other organisms will be able to interact with it the same way they have interacted with Prochlorococcus for millions of years," Ribalet said.




Climate projections estimate ocean temperatures based on greenhouse gas emission trends. In this study, the researchers tested how Prochlorococcus might fare in moderate- and high-warming scenarios. In the tropics, modest warming could reduce Prochlorococcus productivity by 17%, but more advanced warming would decimate it by 51%. Globally, the moderate scenario produced a 10% decline while warmer forecasts reduced Prochlorococcus by 37%.

"Their geographic range is going to expand toward the poles, to the north and south," Ribalet said. "They are not going to disappear, but their habitat will shift." That shift, he added, could have dramatic implications for subtropical and tropical ecosystems.

Still, the researchers acknowledge the limitations of their study. They couldn't study every cell or sample every body of water. Their measurements are based on pooled samples, which could mask the presence of a heat-tolerant strain.

"This is the simplest explanation for the data that we have now," Ribalet said. "If new evidence of heat tolerant strains emerges, we'd welcome that discovery. It would offer hope for these critical organisms."

Co-authors include E. Virginia Armbrust, a UW professor of oceanography; Stephanie Dutkiewicz, a senior research scientist in the Center for Sustainability Science and Strategy at MIT; and Erwan Monier, co-director of the Climate Adaptation Research Center and an associate professor in the Department of Land, Air and Water Resources at UC Davis.

This research was funded by the Simons Foundation and other government, foundation and industry funders of the MIT Center for Sustainability Science and Strategy.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/09/250909031505.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Antarctica's frozen heart is warming fast, and models missed it | ScienceDaily
Scientists have confirmed that East Antarctica's interior is warming faster than its coastal areas and identified the cause. A 30-year study, published in Nature Communications and led by Nagoya University's Naoyuki Kurita, has traced this warming to increased warm air flow triggered by temperature changes in the Southern Indian Ocean. Previously considered an observation "blind spot," East Antarctica contains most of the world's glacial ice. This newly identified warming mechanism indicates that current predictions may underestimate the rate of future Antarctic ice loss.


						
Collecting data in Earth's most extreme environment 

Antarctica, the world's coldest, driest, and windiest continent, contains about 70% of Earth's freshwater frozen in its massive ice sheets. Climate change in the region has been studied using data from manned stations located mostly in coastal areas. However, the Antarctic interior has only four manned stations, with long-term climate data available for just two: Amundsen-Scott Station (South Pole) and Vostok Station (East Antarctic Interior). Therefore, the actual state of climate change in the vast interior remained largely undocumented.

The research group collected observation data from three unmanned weather stations in East Antarctica where observations have continued since the 1990s: Dome Fuji Station, Relay Station, and Mizuho Station. They created a monthly average temperature dataset spanning 30 years, from 1993 to 2022.

Annual average temperature changes showed that all three locations experienced temperature increases at a rate of 0.45-0.72degC per decade, faster than the global average. The researchers analyzed meteorological and oceanic data and traced this temperature rise to changes in the Southern Indian Ocean that alter atmospheric circulation patterns and transport warm air toward Antarctica's interior.

Current climate models do not capture this warming process, so future projections of temperature for Antarctica may be underestimated. "While interior regions show rapid warming, coastal stations have not yet experienced statistically significant warming trends," Professor Naoyuki Kurita from the Institute for Space-Earth Environmental Research at Nagoya University said. "However, the intensified warm air flow over 30 years suggests that detectable warming and surface melting could reach coastal areas like Syowa Station soon."

The Southern Indian Ocean-East Antarctica climate connection 

Ocean fronts -- areas where warm and cold ocean waters meet -- create sharp temperature boundaries in the Southern Indian Ocean. Because global warming heats ocean waters unevenly, it intensifies these temperature differences: stronger oceanic fronts lead to more storm activity and atmospheric changes that create a "dipole" pattern, with low pressure systems in mid-latitudes and high pressure over Antarctica. The high-pressure system over Antarctica pulls warm air southward and carries it deep into the continent.

Now, for the first time, scientists have comprehensive weather station data demonstrating that East Antarctica's interior is warming faster than its coasts and have identified the major cause of this change. The study provides important insights into how quickly the world's largest ice reservoir will respond to continued global warming.
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Enceladus's plumes may be fooling us about life | ScienceDaily
Organic molecules detected in the watery plumes that spew out from cracks in the surface of Enceladus could be formed through exposure to radiation on Saturn's icy moon, rather than originating from deep within its sub-surface ocean. The findings, presented during the EPSC-DPS2025 Joint Meeting in Helsinki this week, have repercussions for assessing the habitability of Enceladus's ocean.


						
"While the identification of complex organic molecules in Enceladus's environment remains an important clue in assessing the moon's habitability, the results demonstrate that radiation-driven chemistry on the surface and in the plumes could also create these molecules," said Dr Grace Richards, of the Istituto Nazionale di Astrofisica e Planetologia Spaziale (INAF) in Rome, who is presenting the results at the meeting.

The plumes were discovered in 2005 by NASA's Cassini spacecraft. They emanate from long fractures called 'tiger stripes' that are located in Enceladus's south polar region. The water comes from a sub-surface ocean, and the energy to heat the ocean and produce the plumes is the result of gravitational tidal forces from massive Saturn flexing Enceladus's interior.

Cassini flew through the plumes, 'tasting' some of the molecules within them and finding them to be rich in salts as well as containing a variety of organic compounds. As organic compounds, dissolved in a subsurface ocean of water, could build into prebiotic molecules that are the precursors to life, these findings were of great interest to astrobiologists.

However, results of experiments by Richards and her colleagues show that the exposure to radiation trapped in Saturn's powerful magnetosphere could trigger the formation of these organic compounds on Enceladus's icy surface instead. This calls into question their astrobiological relevance.

Richards, with funding from Europlanet, visited facilities at the HUN-REN Institute for Nuclear Research in Hungary, where she and colleagues simulated the composition of ice on the surface and in the walls of Enceladus's tiger stripes. This ice contained water, carbon dioxide, methane and ammonia and was cooled to -200 degrees Celsius. Richards's team then bombarded the ice with ions - atoms and molecules stripped of an electron - to replicate the radiation environment around Enceladus. The ions reacted with the icy components, creating a whole swathe of molecular species, including carbon monoxide, cyanate and ammonium. They also produced molecular precursors to amino acids, chains of which form proteins that drive metabolic reactions, repair cells and convey nutrients in lifeforms.

Some of these compounds have previously been detected on the surface of Enceladus, but others have also been identified in the plumes.

"Molecules considered prebiotic could plausibly form in situ through radiation processing, rather than necessarily originating from the subsurface ocean," said Richards. "Although this doesn't rule out the possibility that Enceladus's ocean may be habitable, it does mean we need to be cautious in making that assumption just because of the composition of the plumes."

Understanding how to differentiate between ocean-derived organics and molecules formed by radiation interacting with the surface and the tiger stripes will be highly challenging. More data from future missions will be required, such as a proposed Enceladus mission that is currently under consideration as part of the Voyage 2050 recommendations for the European Space Agency (ESA)'s science programme up until the middle of the century.
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Hit the wrong spot and an asteroid returns on a collision course | ScienceDaily
Selecting the right spot to smash a spacecraft into the surface of a hazardous asteroid to deflect it must be done with great care, according to new research presented at the EPSC-DPS2025 Joint Meeting this week in Helsinki. Slamming into its surface indiscriminately runs the risk of knocking the asteroid through a 'gravitational keyhole' that sends it back around to hit Earth at a later date.


						
"Even if we intentionally push an asteroid away from Earth with a space mission, we must make sure it doesn't drift into one of these keyholes afterwards. Otherwise, we'd be facing the same impact threat again down the line," said Rahil Makadia, a NASA Space Technology Graduate Research Opportunity Fellow at the University of Illinois at Urbana-Champaign, who is presenting the findings at the EPSC-DPS2025 meeting.

NASA's DART, the Double Asteroid Redirection Test mission, struck the small asteroid Dimorphos, which is in orbit around the larger asteroid Didymos, in September 2022. DART was a 'kinetic impactor' - effectively a projectile that slammed into the asteroid with enough energy to nudge it into a new orbit, thereby proving that it is possible to deflect an asteroid that could be on a collision course with Earth.

A European Space Agency mission called Hera will follow-up on the DART impact when it reaches Didymos and Dimorphos in December 2026.

Where DART struck on Dimorphos was of relatively little concern, since the Didymos system is too massive to be deflected onto a collision course with Earth. However, for another hazardous asteroid orbiting the Sun, even a small variation in its orbit could send it through a gravitational keyhole.

The keyhole effect revolves around a small region of space where a planet's gravity can modify a passing asteroid's orbit such that it returns on a collision course with that planet at a later date. In this way, a gravitational keyhole unlocks more dangerous orbits.

Should a kinetic impactor mission similar to DART nudge a hazardous asteroid so that it passes through a gravitational keyhole, then it only postpones the danger.




"If an asteroid passed through one of these keyholes, its motion through the Solar System would steer it onto a path that causes it to hit Earth in the future," said Makadia.

The trick, therefore, is to find the best spot on the surface of an asteroid to impact with a spacecraft so that the chances of pushing it through the keyhole are minimized.

Each point on the surface of an asteroid has a different probability of sending the asteroid through a gravitational keyhole after deflection by a kinetic impactor. Makadia's team has therefore developed a technique for computing probability maps of an asteroid's surface. Their method uses the results from DART as a guide, although each asteroid, with its own characteristics, will be subtly different.

The asteroid's shape, surface topology (hills, craters etc), rotation and mass all must be determined first. Ideally this would be done with a space mission to rendezvous with the asteroid, producing high-resolution images and data. However, this might not be possible for all threatening asteroids, particularly if the time between discovery and impact on Earth is short.

"Fortunately, this entire analysis, at least at a preliminary level, is possible using ground-based observations alone, although a rendezvous mission is preferred," said Makadia.

By computing the subsequent trajectory of the asteroid following a kinetic impact, and seeing which trajectories would be the most dangerous, scientists can calculate where the safest location to strike on the asteroid's surface will be.

"With these probability maps, we can push asteroids away while preventing them from returning on an impact trajectory, protecting the Earth in the long run," said Makadia.
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Planet birth photographed for the first time | ScienceDaily
A team of astronomers has detected for the first time a growing planet outside our solar system, embedded in a cleared gap of a multi-ringed disk of dust and gas.


						
The team, led by University of Arizona astronomer Laird Close and Richelle van Capelleveen, an astronomy graduate student at Leiden Observatory in the Netherlands, discovered the unique exoplanet using the University of Arizona's MagAO-X extreme adaptive optics system at the Magellan Telescope in Chile, the U of A's Large Binocular Telescope in Arizona and the Very Large Telescope at the European Southern Observatory in Chile. Their results are published in The Astrophysical Journal Letters.

For years, astronomers have observed several dozen planet-forming disks of gas and dust surrounding young stars. Many of these disks display gaps in their rings, hinting at the possibility that they are being "plowed" by nearby nascent planets, or protoplanets, like lanes being cleared by a snowplow. Yet, only about three actual young growing protoplanets have been discovered to date, all in the cavities between a host star and the inner edge of its adjacent protoplanetary disk. Until this discovery, no protoplanets had been seen in the conspicuous disk gaps - which appear as dark rings.

"Dozens of theory papers have been written about these observed disk gaps being caused by protoplanets, but no one's ever found a definitive one until today," said Close, professor of astronomy at the University of Arizona. He calls the discovery a "big deal," because the absence of planet discoveries in places where they should be has prompted many in the scientific community to invoke alternative explanations for the ring-and-gap pattern found in many protoplanetary disks.

"It's been a point of tension, actually, in the literature and in astronomy in general, that we have these really dark gaps, but we cannot detect the faint exoplanets in them," he said. "Many have doubted that protoplanets can make these gaps, but now we know that in fact, they can."

4.5 billion years ago, our solar system began as just such a disk. As dust coalesced into clumps, sucking up gas around them, the first protoplanets began to form. How exactly this process unfolded, however, is still largely a mystery. To find answers, astronomers have looked to other planetary systems that are still in their infancy, known as planet-forming disks, or protoplanetary disks.

Close's team took advantage of an adaptive optics system, one of the most formidable of its kind in the world, developed and built by Close, Jared Males and their students. Males is an associate astronomer at Steward Observatory and the principal investigator of MagAO-X. MagAO-X, which stands for "Magellan Adaptive Optics System eXtreme," dramatically improves the sharpness and resolution of telescope images by compensating for atmospheric turbulence, the phenomenon that causes stars to flicker and blur, and is dreaded by astronomers.




Suspecting there should be invisible planets hiding in the gaps of protoplanetary disks, Close's team surveyed all the disks with gaps and probed them for a specific emission of visible light known as hydrogen alpha or H-alpha.

"As planets form and grow, they suck in hydrogen gas from their surroundings, and as that gas crashes down on them like a giant waterfall coming from outer space and hits the surface, it creates extremely hot plasma, which in turn, emits this particular H-alpha light signature," Close explained. "MagAO-X is specially designed to look for hydrogen gas falling onto young protoplanets, and that's how we can detect them."

The team used the 6.5-meter Magellan Telescope and MagAO-X to probe WISPIT-2, a disk van Capelleveen recently discovered with the VLT. Viewed in H-alpha light, Close's group struck gold. A dot of light appeared inside the gap between two rings of the protoplanetary disk around the star. In addition, the team observed a second candidate planet inside the "cavity" between the star and the inner edge of the dust and gas disk.

"Once we turned on the adaptive optics system, the planet jumped right out at us," said Close, who called this one of the more important discoveries in his career. "After combining two hours' worth of images, it just popped out."

According to Close, the planet, designated WISPIT 2b, is a very rare example of a protoplanet in the process of accreting material onto itself. Its host star, WISPIT 2 is similar to the sun and about the same mass. The inner planet candidate, dubbed CC1, contains about nine Jupiter masses, whereas the outer planet, WISPIT 2b, weighs in at about five Jupiter masses. These masses were inferred, in part, from the thermal infrared light observed by the University of Arizona's 8.4-meter Large Binocular Telescope on Mount Graham in Southeastern Arizona with the help of U of A astronomy graduate student Gabriel Weible.

"It's a bit like what our own Jupiter and Saturn would have looked like when they were 5,000 times younger than they are now," Weible said. "The planets in the WISPIT-2 system appear to be about 10 times more massive than our own gas giants and more spread out. But the overall appearance is likely not so different from what a nearby 'alien astronomer' could have seen in a 'baby picture' of our solar system taken 4.5 billion years ago."

"Our MagAO-X adaptive optics system is optimized like no other to work well at the H-alpha wavelength, so you can separate the bright starlight from the faint protoplanet," Close said. "Around WISPIT 2 you likely have two planets and four rings and four gaps. It's an amazing system."




CC1 might orbit at about 14-15 astronomical units - with one AU equaling the average distance between the sun and Earth, which would place it halfway between Saturn and Uranus, if it was part of our solar system, according to Close. WISPIT-2b, the planet carving out the gap, is farther out at about 56 AU, which in our own solar system, would put it well past the orbit of Neptune, around the outer edge of the Kuiper Belt.

A second paper published in parallel and led by van Capelleveen and the University of Galway details the detection of the planet in the infrared light spectrum and the discovery of the multi-ringed system with the 8-meter VLT telescope's SPHERE adaptive optics system. 

"To see planets in the fleeting time of their youth, astronomers have to find young disk systems, which are rare," van Capelleveen said, "because that's the one time that they really are brighter and so detectable. If the WISPIT-2 system was the age of our solar system and we used the same technology to look at it, we'd see nothing. Everything would be too cold and too dark."

This research was supported in part by a grant from the NASA eXoplanet Research Program. MagAO-X was developed in part by a grant from the U.S. National Science Foundation and by the generous support of the Heising-Simons Foundation.
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How orangutans thrive in feast and famine without gaining weight | ScienceDaily
Humans could learn a thing or two from orangutans when it comes to maintaining a balanced, protein-filled diet.


						
Great apes native to the rainforests of Indonesia and Malaysia, orangutans are marvels of adaptation to the vagaries of food supply in the wild, according to an international team of researchers led by a Rutgers University-New Brunswick scientist. The critically endangered primates outshine modern humans in avoiding obesity through their balanced choices of food and exercise, the scientists found.

The researchers reported their findings, based on 15 years of firsthand observations of wild orangutans in the jungles of Borneo, in Science Advances.

"These findings show how wild Bornean orangutans adapt to changes in their environment by adjusting their nutrient intake, behavior and energy use," said Erin Vogel, the Henry Rutgers Term Chair Professor in the Department of Anthropology in the School of Arts and Sciences, who led the study. "The work highlights the importance of understanding natural dietary patterns and their impact on health, both for orangutans and humans."

Orangutans are one of the closest living relatives to humans, sharing a common ancestor, Vogel said. This evolutionary relationship means that orangutans and humans have similar physiological and metabolic processes, dietary needs and behavioral adaptations. Studying orangutans can provide insights into the evolutionary adaptations that might also be relevant to humans, she said.

Humans also exhibit metabolic flexibility, Vogel said, but modern diets high in processed foods can disrupt this balance, leading to metabolic disorders such as diabetes.

While orangutans reduce physical activity during low fruit periods to conserve energy, Vogel said, humans, especially those with sedentary lifestyles, may not adjust their energy expenditure to match their caloric intake, leading to weight gain and associated health issues.




"Understanding these adaptations can help us learn more about how humans can manage their diets and health," Vogel said. "It also highlights the importance of conserving orangutan habitats to ensure their survival."

The research was conducted at the Tuanan Orangutan Research Station in the Mawas Conservation Area in Central Kalimantan, Indonesia, on the island of Borneo. The conservation area, a peat swamp forest, protects about 764,000 acres, an area roughly the size of Rhode Island. Peat forests are richly biodiverse, ancient ecosystems with landscapes dominated by waterlogged trees that grow on layers of dead leaves and plant material.

Understanding the dietary strategies of orangutans can inform better nutritional practices for humans, said Vogel, who also is director of the Center for Human Evolutionary Studies at Rutgers.

"In essence, the research on orangutans underscores the importance of dietary balance and metabolic flexibility, which are crucial for maintaining health in both orangutans and humans," Vogel said. "It suggests that modern dietary habits, characterized by high consumption of processed foods rich in sugars and fats, can lead to metabolic imbalances and health issues."

In earlier studies, Vogel and an international team of colleagues established the patterns by which orangutans fed. Orangutans prefer to eat fruit because it is rich in carbohydrates, but when fruit is scarce, they switch to eating more leaves, bark and other foods that can provide more protein but fewer sugary carbohydrates. In times of high fruit availability, orangutans still consume protein but get most of their energy from carbohydrates and fats in the fruit.

"We wanted to find out how their bodies handle these changes," Vogel said. "We tested how the availability of fruit affects their diet and how their bodies adapt to avoid energy imbalance. We looked at how they switch between different types of fuel - like fats and proteins - when preferred food availability changes."

To conduct the study, Vogel, research colleagues, students and a staff that mostly included field technicians indigenous to the island of Borneo collected data for more than a decade on what the orangutans ate daily and analyzed their urine to see how their bodies responded to any nutritional changes. This required staying in close proximity to the ape in the equatorial, humid jungle from dawn until night.




The scientists made a number of key findings:
    	Orangutans avoid obesity as part of a response to the significant fluctuations - in both magnitude and duration - in fruit availability in their natural habitat. Unlike humans in Western culture, who have constant access to high-calorie foods, orangutans experience periods of both abundance and scarcity. The periods of scarcity and resulting low caloric intake, similar to humans' intermittent fasting, may help maintain their health by reducing oxidative stress.
    	During periods of fruit scarcity, orangutans exhibit metabolic flexibility, switching to using stored body fat and muscle protein for energy. This allows them to survive when food is scarce.
    	During periods of fruit scarcity, orangutans exhibit behavioral adaptability, relying on reduced physical activity as well as stored energy and muscles to conserve energy. They rest more, go to sleep earlier, travel less and spend less time with other orangutans. This flexibility enables them to use body fat and protein for fuel when needed. They rebuild fat reserves and muscle when fruit availability is high.
    	The orangutan diet also prioritizes a consistent level of protein, which contrasts with a modern Western diet, which often can be rich in low-cost, energy-dense, protein-poor foods. Those choices contribute to obesity and metabolic diseases in humans.

This research builds on a report published earlier this year in The American Journal of Biological Anthropology, led by doctoral student Will Aguado, as the first author. This study found that orangutans at Tuanan get most of their protein from the leaves and seeds of just one out of nearly 200 species in the diet -- a vine called Bowringia callicarpa. The protein in this plant fuels orangutans through seasons of fruit scarcity and likely allows orangutans at Tuanan to persist and for their population to grow.

Other scientists on the study from Rutgers included Malcolm Watford, a professor in the Department of Nutritional Sciences, Rutgers School of Environmental and Biological Sciences; and former Rutgers doctoral student Rebecca Brittain, Tatang Mitra-Setia and Sri Suci Utami from Universitas Nasional in Indonesia, graduate students William Aguado, Astri Zulfa and Alysse Moldawer, all with the Department of Anthropology in the School of Arts and Sciences. Former graduate student Timothy Bransford, who also contributed to the study, is now at Eckerd College, St. Petersburg, Fla.

Researchers from the following institutions also contributed to the study: The Max Planck Institute of Animal Behavior and the University of Konstanz in Germany; Yale University; Jagiellonian University in Krakow, Poland; the University of Cincinnati; the University of Colorado; Eckerd College in St. Petersburg, Fla.; Universitas Nasional in Jakarta, Indonesia; National Research and Innovation Agency in Cibinong-Bogor, Indonesia; University of Zurich in Switzerland; Hunter College of the City University of New York; and the University of Sydney in Australia.
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Light-powered chip makes AI 100 times more efficient | ScienceDaily
Artificial intelligence (AI) systems are increasingly central to technology, powering everything from facial recognition to language translation. But as AI models grow more complex, they consume vast amounts of electricity -- posing challenges for energy efficiency and sustainability. A new chip developed by researchers at the University of Florida could help address this issue by using light, rather than just electricity, to perform one of AI's most power-hungry tasks. Their research is reported in Advanced Photonics.


						
The chip is designed to carry out convolution operations, a core function in machine learning that enables AI systems to detect patterns in images, video, and text. These operations typically require significant computing power. By integrating optical components directly onto a silicon chip, the researchers have created a system that performs convolutions using laser light and microscopic lenses -- dramatically reducing energy consumption and speeding up processing.

"Performing a key machine learning computation at near zero energy is a leap forward for future AI systems," said study leader Volker J. Sorger, the Rhines Endowed Professor in Semiconductor Photonics at the University of Florida. "This is critical to keep scaling up AI capabilities in years to come."

In tests, the prototype chip classified handwritten digits with about 98 percent accuracy, comparable to traditional electronic chips. The system uses two sets of miniature Fresnel lenses -- flat, ultrathin versions of the lenses found in lighthouses -- fabricated using standard semiconductor manufacturing techniques. These lenses are narrower than a human hair and are etched directly onto the chip.

To perform a convolution, machine learning data is first converted into laser light on the chip. The light passes through the Fresnel lenses, which carry out the mathematical transformation. The result is then converted back into a digital signal to complete the AI task.

"This is the first time anyone has put this type of optical computation on a chip and applied it to an AI neural network," said Hangbo Yang, a research associate professor in Sorger's group at UF and co-author of the study.

The team also demonstrated that the chip could process multiple data streams simultaneously by using lasers of different colors -- a technique known as wavelength multiplexing. "We can have multiple wavelengths, or colors, of light passing through the lens at the same time," Yang said. "That's a key advantage of photonics."

The research was conducted in collaboration with the Florida Semiconductor Institute, UCLA, and George Washington University. Sorger noted that chip manufacturers such as NVIDIA already use optical elements in some parts of their AI systems, which could make it easier to integrate this new technology.

"In the near future, chip-based optics will become a key part of every AI chip we use daily," Sorger said. "And optical AI computing is next."
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Scientists build quantum computers that snap together like LEGO bricks | ScienceDaily
What do children's building blocks and quantum computing have in common? The answer is modularity. It is difficult for scientists to build quantum computers monolithically - that is, as a single large unit. Quantum computing relies on the manipulation of millions of information units called qubits, but these qubits are difficult to assemble. The solution? Finding modular ways to construct quantum computers. Like plastic children's bricks that lock together to create larger, more intricate structures, scientists can build smaller, higher quality modules and string them together to form a comprehensive system.


						
Recognizing the potential of these modular systems, researchers from The Grainger College of Engineering at the University of Illinois Urbana-Champaign have presented an enhanced approach to scalable quantum computing by demonstrating a viable and high-performance modular architecture for superconducting quantum processors. Their work, published in Nature Electronics, expands on previous modular designs and paves the way toward scalable, fault-tolerant and reconfigurable quantum computing systems.

Monolithic superconducting quantum systems are limited in size and fidelity, which predicts scientists' rate of success in performing logical operations. A fidelity of one signifies no mistakes; as such, researchers want to achieve a fidelity as close to one as possible. Compared to these limited monolithic systems, modularity enables system scalability, hardware upgrades, and tolerance to variability, making it a more attractive option for building system networks.

"We've created an engineering-friendly way of achieving modularity with superconducting qubits," said Wolfgang Pfaff, an assistant professor of physics and the senior author of the paper. "Can I build a system that I can bring together, allowing me to manipulate two qubits jointly so as to create entanglement or gate operations between them? Can we do that at a very high quality? And can we also have it such that we can take it apart and put it back together? Typically, we only find out that something went wrong after putting it together. So we would really like to have the ability to reconfigure the system later."

By constructing a system where two devices are connected with superconducting coaxial cables to link qubits across modules, Pfaff's team demonstrated ~99% SWAP gate fidelity, representing less than 1% loss. Their ability to connect and reconfigure separate devices with a cable while retaining high quality provides novel insight to the field in designing communication protocols.

"Finding an approach that works has taken a while for our field," Pfaff said. "Many groups have figured out that what we really want is this ability to stitch bigger and bigger things together through cables, and at the same time reach numbers that are good enough to justify scaling. The problem was just finding the right combination of tools."

Moving forward, the Grainger engineers will turn their focus toward scalability, attempting to connect more than two devices together while retaining the ability to check for errors.

"We have good performance," Pfaff said. "Now we need to put it to the test and say, is it really going forward? Does it really make sense?"
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Smog in the brain: Dirty air speeds Alzheimer's decline | ScienceDaily
Exposure to high concentrations of air pollution may worsen Alzheimer's disease (AD) by accelerating the buildup of toxic proteins in the brain and speeding up cognitive decline. For the first time, post-mortem tissue from people with AD revealed that those who lived in areas with higher concentrations of fine particulate matter in the air even just one year had more severe accumulation of amyloid plaques and tau tangles -- hallmarks of Alzheimer's pathology -- compared to those with less exposure. These individuals also experienced faster cognitive and functional decline, including memory loss, impaired judgment, and difficulty with personal care, according to research published today (September 8) in JAMA Neurologyfrom the Perelman School of Medicine at the University of Pennsylvania.


						
"This study shows that air pollution doesn't just increase the risk of dementia -- it actually makes Alzheimer's disease worse," said Edward Lee, MD, PhD, co-director of Penn's Institute on Aging. "As researchers continue to search for new treatments, it's important to uncover all of the factors that contribute to the disease, including the influence of the environment in which they live."

Health risks from tiny air particles

Air pollution is made up of fine particulate matter, or the tiny, inhalable particles, ranging from 10 micrometers to less than 2.5 micrometers wide, about half the width of a single strand of spider web. It can come from wildfire smoke, car exhaust, construction site debris, or combustion from factories. Particulate matter 2.5 micrometers and smaller (PM2.5) is so small that when inhaled, the particles can be absorbed into the blood stream and cause health concerns. Previous research has linked air pollution containing PM2.5 with dementia, loss of cognitive function, and accelerated cognitive decline.

The researchers examined brain samples from over 600 autopsies from the Penn Medicine Brain Bank. Using data from satellites and local air quality monitors, the researchers modeled the amount of PM2.5 in the air based on where each person lived. They found that for every increase of 1 microgram per cubic meter of PM2.5, the risk for worse Alzheimer's disease amyloid and tau buildup increased by 19 percent.

Further, when they examined the clinical records of these individuals, researchers found that those who lived in areas with high concentrations of PM2.5 with advanced pathology also had greater cognitive impairment and more rapid onset of symptoms, including memory loss, difficulty with speech, and diminished judgement, compared to people who lived in areas with lower concentrations of air pollution.

While this study focused on exposures to PM2.5 based on geographic location, researchers acknowledgethat they could not account for individual-specific exposures to air pollution, such as exposure to second-hand smoke in the home, or working with potentially dangerous chemicals.

"In the United States, air pollution is at the lowest levels in decades, but even just a year living in an area with high levels of pollution can have a big impact on a person's risk for developing Alzheimer's disease," said Lee. "It underscores the value of environmental justice efforts that focus on reducing air pollution to improve public health."

This research is funded by the National Institutes of Health and the National Institute of Environmental Health Sciences (P30AG072979, P01AG066597, U19AG062418, P01AG084497, and P30ES013508).
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The sleep switch that builds muscle, burns fat, and boosts brainpower | ScienceDaily
As every bodybuilder knows, a deep, restful sleep boosts levels of growth hormone to build strong muscle and bone and burn fat. And as every teenager should know, they won't reach their full height potential without adequate growth hormone from a full night's sleep.


						
But why lack of sleep -- in particular the early, deep phase called non-REM sleep -- lowers levels of growth hormone has been a mystery.

In a study published in the current issue of the journal Cell, researchers from University of California, Berkeley, dissect the brain circuits that control growth hormone release during sleep and report a novel feedback mechanism in the brain that keeps growth hormone levels finely balanced.

The findings provide a map for understanding how sleep and hormone regulation interact. The new feedback mechanism could open avenues for treating people with sleep disorders tied to metabolic conditions like diabetes, as well as degenerative diseases like Parkinson's and Alzheimer's.

"People know that growth hormone release is tightly related to sleep, but only through drawing blood and checking growth hormone levels during sleep," said study first author Xinlu Ding, a postdoctoral fellow in UC Berkeley's Department of Neuroscience and the Helen Wills Neuroscience Institute. "We're actually directly recording neural activity in mice to see what's going on. We are providing a basic circuit to work on in the future to develop different treatments."

Because growth hormone regulates glucose and fat metabolism, insufficient sleep can also worsen risks for obesity, diabetes and cardiovascular disease.

The sleep-wake cycle

The neurons that orchestrate growth hormone release during the sleep-wake cycle -- growth hormone releasing hormone (GHRH) neurons and two types of somatostatin neurons -- are buried deep in the hypothalamus, an ancient brain hub conserved in all mammals. Once released, growth hormone increases the activity of neurons in the locus coeruleus, an area in the brainstem involved in arousal, attention, cognition and novelty seeking. Dysregulation of locus coeruleus neurons is implicated in numerous psychiatric and neurological disorders.




"Understanding the neural circuit for growth hormone release could eventually point toward new hormonal therapies to improve sleep quality or restore normal growth hormone balance," said Daniel Silverman, a UC Berkeley postdoctoral fellow and study co-author. "There are some experimental gene therapies where you target a specific cell type. This circuit could be a novel handle to try to dial back the excitability of the locus coeruleus, which hasn't been talked about before."

The researchers, working in the lab of Yang Dan, a professor of neuroscience and of molecular and cell biology, explored the neuroendocrine circuit by inserting electrodes in the brains of mice and measuring changes in activity after stimulating neurons in the hypothalamus with light. Mice sleep for short periods -- several minutes at a time -- throughout the day and night, providing many opportunities to study growth hormone changes during sleep-wake cycles.

Using state-of-the-art circuit tracing, the team found that the two small-peptide hormones that control the release of growth hormone in the brain -- GHRH, which promotes release, and somatostatin, which inhibits release -- operate differently during REM and non-REM sleep. Somatostatin and GHRH surge during REM sleep to boost growth hormone, but somatostatin decreases and GHRH increases only moderately during non-REM sleep to boost growth hormone.

Released growth hormone regulates locus coeruleus activity, as a feedback mechanism to help create a homeostatic yin-yang effect. During sleep, growth hormone slowly accumulates to stimulate the locus coeruleus and promote wakefulness, the new study found. But when the locus coeruleus becomes overexcited, it paradoxically promotes sleepiness, as Silverman showed in a study published earlier this year.

"This suggests that sleep and growth hormone form a tightly balanced system: Too little sleep reduces growth hormone release, and too much growth hormone can in turn push the brain toward wakefulness," Silverman said. "Sleep drives growth hormone release, and growth hormone feeds back to regulate wakefulness, and this balance is essential for growth, repair and metabolic health."

Because growth hormone acts in part through the locus coeruleus, which governs overall brain arousal during wakefulness, a proper balance could have a broader impact on attention and thinking.

"Growth hormone not only helps you build your muscle and bones and reduce your fat tissue, but may also have cognitive benefits, promoting your overall arousal level when you wake up," Ding said.

The work was funded by the Howard Hughes Medical Institute (HHMI), which until this year supported Dan as an HHMI investigator, and the Pivotal Life Sciences Chancellor's Chair fund. Dan is the Pivotal Life Sciences Chancellor's Chair in Neuroscience. Other co-authors of the paper are Peng Zhong, Bing Li, Chenyan Ma, Lihui Lu, Grace Jiang, Zhe Zhang, Xiaolin Huang, Xun Tu and Zhiyu Melissa Tian of UC Berkeley; and Fuu-Jiun Hwang and Jun Ding of Stanford University.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/09/250908175446.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Seven blood molecules that could explain why you're always sleepy | ScienceDaily
Mass General Brigham researchers identified seven molecules in the blood linked to excessive daytime sleepiness, including factors related to diet and hormones.


						
Approximately one in three Americans reports experiencing overwhelming drowsiness during the day -- a condition known as excessive daytime sleepiness (EDS). EDS is linked to an increased risk of serious conditions such as cardiovascular disease, obesity, and diabetes. A new study led by investigators from Mass General Brigham and Beth Israel Deaconess Medical Center identifies several molecules in the blood, known as metabolites, that are linked to EDS. Findings suggest that risk of the condition may be influenced by both internal body processes, such as hormone levels, and external factors such as diet. Results are published in Lancet eBioMedicine.

"Our study suggests diet and genetics may play an important role in EDS," said lead author Tariq Faquih, PhD, a postdoctoral fellow in the Division of Sleep and Circadian Disorders at Brigham and Women's Hospital, a founding member of the Mass General Brigham healthcare system. "As we learn what's happening biologically, we are beginning to understand how and why EDS occurs, the early signs that someone might have it, and what we can do to help patients."

Researchers collected data on 877 metabolites, naturally occurring molecules in the body influenced by diet and hormones. The team used blood samples from 6,000 participants in the Hispanic Community Health Study/Study of Latinos. The team also used data from a questionnaire that assesses how often a person dozes off during the day in various scenarios. The team replicated the findings in The Multi-Ethnic Study of Atherosclerosis (MESA) study and studies in the UK and Finland.

They identified seven metabolites associated with EDS. An additional three metabolites were identified that varied by sex. The team found that omega-3 and omega-6 fatty acids, which are commonly found in foods that make up Mediterranean-like diets, were associated with lower risk of EDS. Other metabolites, such as tyramine, which is found in fermented and overripe foods, were associated with increased daytime sleepiness, particularly in men. Sex steroid metabolites, such as progesterone, were associated with sleep-related processes such as melatonin production.

Researchers note that the results suggest potential treatment targets for EDS and that dietary changes or medications may lead to better treatment. They also note some limitations to the study, including difficulty in interpreting exact values of metabolites and using a sleep questionnaire instead of bringing participants into a sleep lab for tests.

Future directions could include conducting a clinical trial to see if dietary changes or supplements can help reduce daytime sleepiness. Additionally, the authors identified some unknown metabolites that they plan to explore further.




"Conducting a clinical trial would be a big next step and could help us understand if omega-3s and omega-6s obtained from diet could help lower risk of EDS," said Faquih.

Authorship: In addition to Faquih, MGB authors include Kaitlin S. Potts, Pavithra Nagarajan, Hanna M. Ollila, Tianyi Huang, Clary B. Clish, Susan Redline, Tamar Sofer, and Heming Wang.

Disclosures: Redline discloses consulting relationships with Eli Lilly Inc., Jazz Pharma, and Apnimed Inc. Additionally, Redline serves as an unpaid board member for the Alliance for Sleep Apnoea Partners and has received loaned equipment for a multi-site study: oxygen concentrators from Philips Respironics and polysomnography equipment from Nox Medical.

Funding: This study was funded by the National Institutes of Health (R01HL153814, R01HL161012 and 7R01HL161012) and the JLH Foundation.
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Scientists may have found a way to strengthen bones for life | ScienceDaily
There is a high demand for safe and long-lasting medications to treat bone loss, known medically as osteoporosis. In Germany, around six million people - mostly women - are affected by this widespread condition. Discovering new targets for drug development is therefore a key step towards better therapies with fewer side effects. The adhesion G protein-coupled receptor GPR133 belongs to a still relatively unexplored group of receptors. In a recent study, scientists at Leipzig University demonstrated that GPR133 plays a central role in building and maintaining healthy bone.


						
"If this receptor is impaired by genetic changes, mice show signs of loss of bone density at an early age - similar to osteoporosis in humans. Using the substance AP503, which was only recently identified via a computer-assisted screen as a stimulator of GPR133, we were able to significantly increase bone strength in both healthy and osteoporotic mice," explains Professor Ines Liebscher, lead investigator of the study from the Rudolf Schonheimer Institute of Biochemistry at the Faculty of Medicine.

In bone tissue, GPR133 is activated through the interaction of neighboring bone cells and mechanical strain. This triggers a signal that stimulates bone-forming cells (osteoblasts) and inhibits bone-resorbing cells (osteoclasts). The result: stronger, more resilient bones. The new active substance AP503 can mimic this natural activation. In the future, it could be used both to further strengthen healthy bones and to rebuild weakened ones - for instance, in cases of osteoporosis in women going through menopause.

Great potential for an aging population

In an earlier study, researchers at Leipzig University had already found that activation with AP503 also strengthens skeletal muscle. "The newly demonstrated parallel strengthening of bone once again highlights the great potential this receptor holds for medical applications in an aging population," says Dr Juliane Lehmann, lead author of the study and a researcher at the Rudolf Schonheimer Institute of Biochemistry. The Leipzig research team is already working on several follow-up projects to explore the use of AP503 in various diseases and to further investigate the role of GPR133 in the body.

Background

For more than ten years, the study of adhesion G protein-coupled receptors has been a key focus at Leipzig University within Collaborative Research Centre 1423, Structural Dynamics of GPCR Activation and Signaling. Internationally, Leipzig is regarded as a leading center in this field of research.
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Why the flu turns deadly for older adults, and how scientists found the cause | ScienceDaily
Scientists have discovered why older people are more likely to suffer severely from the flu, and can now use their findings to address this risk.


						
In a new study, which is published in PNAS, experts discovered that older people produce a glycosylated protein called apoplipoprotein D (ApoD), which is involved in lipid metabolism and inflammation, at much higher levels than in younger people. This has the effect of reducing the patient's ability to resist virus infection, resulting in a more serious disease outcome.

The team established that highly elevated ApoD production with age in the lung drives extensive tissue damage during infection to reduce the protective antiviral type I interferon response.

The research was an international collaboration led by scientists from the China Agricultural University, University of Notttingham, Institute of Microbiology (Chinese Academy of Sciences), National Institute for Viral Disease Control and Prevention (Chinese Centre for Disease Control and Prevention) and the University of Edinburgh.

"Aging is a leading risk factor in influenza-related deaths. Furthermore, the global population is aging at an unprecedented rate in human history, posing major issues for healthcare and the economy. So we need to find out why older patients often suffer more severely from influenza virus infection," says Professor Kin-Chow Chang from the School of Veterinary Medicine and Science at the University of Nottingham, and co-author on the paper.

In this new study, the team investigated the mechanisms behind increased severity of influenza virus infection with age using an aging-mouse model and appropriate donor human tissue sections.

They identified ApoD as an age-related cell factor that impairs the activation of the immune system's antiviral response to influenza virus infection by causing extensive breakdown of mitochondria (mitophagy) resulting in greater production of virus and lung damage during infection. Mitochondria are essential for cellular production of energy and for induction of protective interferons.

ApoD is therefore a target for therapeutic intervention to protect against severe influenza virus infection in the elderly which would have a major impact on reducing morbidity and mortality in the aging population.

Professor Chang, added: "There is now an exciting opportunity to therapeutically ameliorate disease severity of the elderly from influenza virus infection by the inhibitory targeting of ApoD."
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Salmon's secret superfood is smaller than a grain of salt | ScienceDaily
In northern California, salmon are more than just fish -- they're a cornerstone of tribal traditions, a driver of tourism and a sign of healthy rivers. So it may not come as a surprise that NAU and University of California Berkeley scientists working along the region's Eel River have discovered a micro-scale nutrient factory that keeps rivers healthy and allows salmon to thrive.


						
The scientists' new study in Proceedings of the National Academy of Sciences (PNAS) reveals how a partnership between algae and bacteria works like nature's clean-nitrogen machine, turning nitrogen from the air into food that fuels river ecosystems without fertilizers or pollution. The hidden nutrient factory boosts populations of aquatic insects, which young salmon rely on for growth and survival.

At the heart of the scientists' discovery is a type of diatom -- a single-celled aquatic plant in a glass-like shell -- called Epithemia. The golden-brown diatom, smaller than a grain of table salt and approximately the width of a human hair, plays a massive role in keeping rivers productive. Inside each diatom live bacterial partners housed within the cell called diazoplasts -- tiny nitrogen-fixing compartments that transform air into plant food. The diatom Epithemia captures sunlight and makes sugar, which the diazoplast uses to turn atmospheric nitrogen into a nutrient form. In return, the diazoplast provides nitrogen that helps the diatom keep photosynthesizing.

"This is nature's version of a clean nutrient pipeline, from sunlight to fish, without the runoff that creates harmful algal blooms," said Jane Marks, biology professor at Northern Arizona University and lead author of the study.

By late summer, Marks said, strands of the green alga Cladophora are draped with rusty-red Epithemia along the Eel River. At this stage, the algae-bacteria duos supply up to 90% of the new nitrogen entering the river's food web, giving insect grazers the fuel they need and powering salmon from the bottom up.

"Healthy rivers don't just happen -- they're maintained by ecological interactions, like this partnership," said Mary Power, co-author of the study and faculty director of UC Berkeley's Angelo Coast Range Reserve, where the field study took place. "When native species thrive in healthy food webs, rivers deliver clean water, wildlife and essential support for fishing and outdoor communities."

Using advanced imaging, the research team watched the partners trade life's essentials in a perfect loop: The diatom used sunlight and carbon dioxide to make sugar and share it with the bacterium, which then used the sugar to turn nitrogen from the air into plant food. That nitrogen helped the diatom make even more sugar, because the key enzymes of photosynthesis need lots of nitrogen.




"It's like a handshake deal: Both sides benefit, and the entire river thrives," said Mike Zampini, a postdoctoral researcher at NAU and the study's isotope tracing lead. "The result is a beautifully efficient cycle of energy and nutrients."

This partnership isn't unique to the Eel River. Epithemia and similar diatom-diazoplast teams live in rivers, lakes and oceans across the world, often in places where nitrogen is scarce. That means they may be quietly boosting productivity in many other ecosystems.

Beyond its role in nature, this clean and efficient nutrient exchange could inspire new technologies such as more efficient biofuels, natural fertilizers that don't pollute or even crop plants engineered to make their own nitrogen, cutting costs for farmers while reducing environmental impacts.

When nature engineers solutions this elegant, Marks said, it reminds us what's possible when people, places and discovery come together.

Other researchers involved in the study included NAU faculty Bruce Hungate and Egbert Schwartz, staff members Michael Wulf and Victor Leshyk and graduate students Raina Fitzpatrick and Saeed Kariunga; University of Alabama professor Steven Thomas and graduate student Augustine Sitati; and Lawrence Livermore National Laboratory researchers Ty Samo, Peter Weber, Christina Ramon and Jennifer Pett-Ridge. The research was funded in part by a grant from the National Science Foundation's Rules of Life/Microbiome program (#2125088). Research at Lawrence Livermore National Labs was conducted under U.S. Department of Energy Contract DE-AC52-07NA27344.
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Scientists uncover surprising link between diet and nearsightedness | ScienceDaily
A diet rich in omega-3 fatty acids, found predominantly in fish oils, may help ward off the development of nearsightedness (myopia) in children, while a high intake of saturated fats, found in foods such as butter, palm oil, and red meat, may boost the risk of the condition, finds research published online in the British Journal of Ophthalmology.


						
The global prevalence of myopia is rising, especially in East Asia, and it's predicted that around half of the world's population will be affected by 2050, note the researchers.

Risk factors are thought to include excessive screen time and too little time spent outdoors, as well as inherited susceptibility, they explain.

Omega-3 polyunsaturated fatty acids (o-3 PUFAs), which can only be obtained from the diet, are thought to improve/prevent several chronic eye conditions, including dry eye disease and age-related macular degeneration. But whether they can help ward off myopia isn't clear as studies to date have been experimental and haven't included people.

To explore this further, the researchers drew on 1005 Chinese 6-8 year olds, randomly recruited from the population based Hong Kong Children Eye Study, which is tracking the development of eye conditions and potential risk factors.

The children's eyesight was assessed and their regular diet measured by a food frequency questionnaire, completed with the help of their parents. This included 280 food items categorized into 10 groups: bread/cereals/pasta/rice/noodles; vegetables and legumes; fruit; meat; fish; eggs; milk and dairy products; drinks; dim sum/snacks/fats/oils; and soups.

Intakes of energy, carbohydrate, proteins, total fat, saturated fats, monounsaturated fats, PUFAs, cholesterol, iron, calcium, vitamins A and C, fiber, starch, sugar and nutrients were then calculated, based on the questionnaire responses.




The amount of time the children spent outdoors in leisure and during sports activities, reading and writing, and on screens during weekdays and at the weekend was calculated from validated questionnaire responses.

In all, around a quarter of the children (276; 27.5%) had myopia. Higher dietary intake of omega-3 fatty acids was associated with a lower risk of the condition.

Axial length -- measurement of the eye from the cornea at the front to the retina at the back, and an indicator of myopia progression -- was longest in the 25% of children with the lowest dietary intake of omega-3 fatty acids, after accounting for influential factors, including age, sex, weight (BMI), the amount of time spent in close work and outdoors, and parental myopia.

It was shortest in the 25% of children with the highest dietary intake of omega-3 fatty acids.

Similarly, cycloplegic spherical equivalent (SE), which measures refractive error, such as the degree of nearsightedness, was highest in those with the lowest omega-3 fatty acid intake and lowest in those with the highest intake.

But these findings were reversed for the 25% of children with the highest saturated fat intake, compared with the 25% of those with the lowest. None of the other nutrients was associated with either measure or myopia.




This is an observational study, and as such, can't establish causal and temporal factors. And the researchers acknowledge that food frequency questionnaires rely on recall and only provide a snapshot in time of diet. Nor was there objective evidence of nutritional intake from blood samples.

The prevalence of myopia in Hong Kong is also among the highest in the world. And whether the findings might apply to other ethnic groups with different lifestyles and less myopia remains to be verified, they add.

But omega-3 fatty acids may suppress myopia by increasing blood flow through the choroid, a vascular layer in the eye, responsible for delivering nutrients and oxygen, and so staving off scleral hypoxia -- oxygen deficiency in the white of the eye and a key factor in the development of nearsightedness, they suggest.

And they conclude: "This study provides the human evidence that higher dietary o-3 PUFA intake is associated with shorter axial length and less myopic refraction, highlighting o-3 PUFAs as a potential protective dietary factor against myopia development."
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Heart attacks may actually be infectious | ScienceDaily
A pioneering study by researchers from Finland and the UK has demonstrated for the first time that myocardial infarction may be an infectious disease. This discovery challenges the conventional understanding of the pathogenesis of myocardial infarction and opens new avenues for treatment, diagnostics, and even vaccine development.


						
According to the recently published research, an infection may trigger myocardial infarction. Using a range of advanced methodologies, the research found that, in coronary artery disease, atherosclerotic plaques containing cholesterol may harbor a gelatinous, asymptomatic biofilm formed by bacteria over years or even decades. Dormant bacteria within the biofilm remain shielded from both the patient's immune system and antibiotics because they cannot penetrate the biofilm matrix.

A viral infection or another external trigger may activate the biofilm, leading to the proliferation of bacteria and an inflammatory response. The inflammation can cause a rupture in the fibrous cap of the plaque, resulting in thrombus formation and ultimately myocardial infarction.

Professor Pekka Karhunen, who led the study, notes that until now, it was assumed that events leading to coronary artery disease were only initiated by oxidized low-density lipoprotein (LDL), which the body recognizes as a foreign structure.

"Bacterial involvement in coronary artery disease has long been suspected, but direct and convincing evidence has been lacking. Our study demonstrated the presence of genetic material -- DNA -- from several oral bacteria inside atherosclerotic plaques," Karhunen explains.

The findings were validated by developing an antibody targeted at the discovered bacteria, which unexpectedly revealed biofilm structures in arterial tissue. Bacteria released from the biofilm were observed in cases of myocardial infarction. The body's immune system had responded to these bacteria, triggering inflammation which ruptured the cholesterol-laden plaque.

The observations pave the way for the development of novel diagnostic and therapeutic strategies for myocardial infarction. Furthermore, they advance the possibility of preventing coronary artery disease and myocardial infarction by vaccination.

The study was conducted by Tampere and Oulu Universities, Finnish Institute for Health and Welfare and the University of Oxford. Tissue samples were obtained from individuals who had died from sudden cardiac death, as well as from patients with atherosclerosis who were undergoing surgery to cleanse carotid and peripheral arteries.

The research is part of an extensive EU-funded cardiovascular research project involving 11 countries. Significant funding was also provided by the Finnish Foundation for Cardiovascular Research and Jane and Aatos Erkko Foundation.

The research article "Viridans Streptococcal Biofilm Evades Immune Detection and Contributes to Inflammation and Rupture of Atherosclerotic Plaques" was published in the Journal of the American Heart Association.
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Hidden gut cells could transform food allergy treatment | ScienceDaily
Food allergies affect more than half a billion people worldwide. In severe cases, even a small bite of the wrong food can trigger anaphylaxis -- a rapid, body-wide allergic reaction that can cause difficulty breathing, a dangerous drop in blood pressure and even death.


						
Scientists have long understood how injected allergens -- like those in lab tests or insect stings -- trigger anaphylaxis. But researchers have puzzled over how anaphylaxis begins in the gut after eating a food allergen.

Now, Arizona State University researchers, in collaboration with a team led by Yale University and other partners, have pinpointed a surprising culprit: specialized immune cells in the intestine that produce powerful chemical messengers.

These chemical messengers can cause muscles in the airways and gut to contract, increase mucus production and boost inflammation. They're already known to play a role in asthma attacks. This study shows they are also key drivers of severe food allergy reactions that start in the gut.

The findings, published in the current issue of Science, reveal that reactions to allergens in the gut are fundamentally different from reactions to allergens entering the bloodstream directly.

"Until now, we assumed that anaphylaxis followed the same pathway regardless of where allergens entered the body, with histamine from mast cells as the main driver," says ASU researcher Esther Borges Florsheim. "Our study shows that when allergens are ingested, a specialized set of mast cells in the gut don't release histamine -- instead, they produce lipid-based molecules called leukotrienes. These molecules, rather than histamine, trigger anaphylaxis in the gastrointestinal tract."

Florsheim is a researcher with the Biodesign Center for Health Through Microbiomes and assistant professor with the School of Life Sciences at ASU.




Different path to the same dangerous outcome

In both food and systemic allergies, immune cells called mast cells play a central role. When these cells detect an allergen via antibodies called immunoglobulin E, or IgE, they burst open, releasing chemicals that cause swelling, low blood pressure and other symptoms.

In the bloodstream, the most important of these chemicals is histamine, which is why antihistamines can help in some allergic situations. However, the new research shows that when an allergen is ingested, mast cells in the intestinal lining respond differently. They make relatively little histamine. Instead, they ramp up production of cysteinyl leukotrienes, a family of inflammatory lipids already known to constrict airways in conditions like asthma.

In the gut lining, intestinal mast cells take cues from nearby epithelial cells. These cues shift the cells' activity, so they make more leukotrienes and less histamine. Detailed genetic and chemical analyses showed that intestinal mast cells come in several subtypes. Compared to mast cells elsewhere in the body, mast cells in the gut were primed to make leukotrienes.

Previous research found that blocking the IgE pathway -- either by removing IgE antibodies or the receptor they bind to on mast cells -- protected against developing severe symptoms.

A new way to prevent food allergy emergencies

To test whether leukotrienes were truly driving the reaction, the team used zileuton, an FDA-approved drug used to treat asthma, which blocks a crucial enzyme needed to make leukotrienes.




The results showed the drug reduced allergy symptoms and provided protection from a dangerous drop in body temperature -- a hallmark of anaphylaxis.

Importantly, the same drug did not prevent reactions caused by allergens injected into the bloodstream. That finding showed that the gut pathway is different from the whole-body allergic pathway and has its own chemical drivers.

Current emergency treatments for severe allergic reactions, such as epinephrine, are aimed at quickly reversing symptoms once anaphylaxis starts. Antihistamines can help in mild reactions, but they are far less effective for preventing severe events -- especially those triggered by food.

The new findings suggest that targeting leukotrienes could offer a new preventive or therapeutic approach for food-triggered anaphylaxis.

More research is still needed to test whether the results from this study can be applied to humans. However, drugs that block leukotriene production (like zileuton) or leukotriene receptors (such as montelukast, also commonly used for asthma) are already approved for other uses, which could speed up testing for food allergy applications.

More than just a gut reaction

Beyond the potential clinical applications, the work changes how scientists think about allergic reactions. It shows that how an allergen gets into the body -- through the skin, bloodstream or gut -- can shape the type of immune response involved.

"This finding highlights the gut as unique in how it senses allergens and potentially other harmful environmental challenges, such as food additives," Florsheim says. "It also helps explain a long-standing puzzle: why levels of food-specific antibodies, especially IgE, do not reliably predict the risk of food allergy."

The researchers plan to follow up by studying whether similar mast cell populations and leukotriene-driven pathways exist in human intestines, and whether blocking them can reduce or prevent severe reactions in people with life-threatening food allergies.
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Scientists finally crack the mystery of rogue waves | ScienceDaily

On New Year's Day 1995, a monstrous 80-foot wave in the North Sea slammed into the Draupner oil platform. The wall of water crumpled steel railings and flung heavy equipment across the deck -- but its biggest impact was what it left behind: hard data. It was the first time a rogue wave had ever been measured in the open ocean.

"It confirmed what seafarers had described for centuries," said Francesco Fedele, associate professor Georgia Tech's School of Civil and Environmental Engineering. "They always talked about these waves that appear suddenly and are very large -- but for a long time, we thought this was just a myth."

Rethinking Rogues

No longer the stuff of legend, that single wave stunned scientists and launched decades of debate over how rogue waves form.

Fedele -- a longtime skeptic of the conventional explanations -- led an international team to investigate rogue wave origins. The results, published in Nature's Scientific Reports, underscore the significance of their findings. The team analyzed 27,500 wave records collected over 18 years in the North Sea. It was the most comprehensive dataset of its kind.

Each record captured 30 minutes of detailed wave activity: height, frequency, and direction. Their findings challenged long-held assumptions. To occur, these towering waves don't require "exotic" forces -- just the right alignment of familiar ones.




Fedele explained, "Rogue waves follow the natural orders of the ocean -- not exceptions to them. This is the most definitive, real-world evidence to date."

Extraordinary Waves, Ordinary Physics

The dominant theory about rogue wave formation has been a phenomenon called modulational instability, a process where small changes in timing and spacing between waves cause energy to concentrate into a single wave. Instead of staying evenly distributed, the wave pattern shifts, causing one wave to suddenly grow much larger than the rest.

Fedele pointed out that modulational instability "is mainly accurate when the waves are confined within channels, like in lab experiments, where energy can only flow in one direction. In the open ocean, though, energy can spread in multiple directions."

A Deep Dive Into the Data

When Fedele and his team analyzed the North Sea data, they found no evidence of modulational instability in rogue waves. Instead, they discovered the biggest waves appear to be a product of two simpler effects:
    	Linear focusing -- when waves traveling at different speeds and directions that happen to align at the same time and place. They stack together to form a much taller crest than usual.
    	Second-order bound nonlinearities -- natural wave effects that stretch the shape of a wave, making the crest steeper and taller while flattening the trough. This distortion makes big waves even taller by 15-20%.

Fedele explained that when these two standard wave behaviors align, the result is a much larger wave. The nonlinear nature of ocean waves provides an extra boost, pushing them to expand further.




From Failure to Forecast

Fedele stressed that this research has real-world urgency. Rogue waves aren't just theoretical, they are real, powerful, and a danger to ships and offshore structures. Fedele said many forecasting models still treat rogue waves as unpredictable flukes. "They're extreme, but they're explainable." he said.

Updating those models, he added, is critical. "It's fundamental for the safety of ship navigation, coastal structures, and oil platforms," Fedele explained. "They have to be designed to endure these extreme events."

Fedele's research is already informing how others think about ocean risk. The National Oceanic and Atmospheric Administration and energy company Chevron use his models to forecast when and where rogue waves are most likely to strike.

Fedele is now using machine learning to comb through decades of wave data, training algorithms to detect the subtle combinations -- height, direction, timing -- that precede extreme waves. The goal is to give forecasters more accurate tools that predict when a rogue wave could strike.

The lesson from this study is simple: Rogue waves aren't exceptions to the rules -- they're the result of them. Nature doesn't need to break its own laws to surprise us. It just needs time, and a rare moment where everything lines up just wrong.

Although ocean waves may seem random, extreme waves like rogues follow a natural recognizable pattern. Each rogue wave carries a kind of "fingerprint" -- a structured wave group before and after the peak that reveals how it formed.

"Rogue waves are, simply, a bad day at sea," Fedele said. "They are extreme events, but they're part of the ocean's language. We're just finally learning how to listen."
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Autism symptoms vanish in mice after Stanford brain breakthrough | ScienceDaily
Stanford Medicine scientists investigating the neurological underpinnings of autism spectrum disorder have found that hyperactivity in a specific brain region could drive behaviors commonly associated with the disorder.


						
Using a mouse model of the disease, the researchers identified the reticular thalamic nucleus -- which serves as a gatekeeper of sensory information between the thalamus and cortex -- as a potential target for treatments.

Moreover, they were able to reverse symptoms similar to those of autism -- including susceptibility to seizures, heightened sensitivity to stimulus, increased motor activity, repetitive behaviors and decreased social interactions -- by giving the mice drugs that suppressed this area of the brain.

The same drugs are being studied for the treatment of epilepsy, highlighting where the processes underlying autism spectrum disorders and epilepsy may overlap in the brain and why they often occur in the same patients.

The findings will be published Aug. 20 in Science Advances. The senior author of the study is John Huguenard, PhD, professor of neurology and neurological sciences. The lead author is Sung-Soo Jang, PhD, a postdoctoral scholar in neurology and neurological sciences.

The neural circuitry connecting the thalamus and cortex has been implicated in autism in both humans and animal models, but the role of the reticular thalamic nucleus was not clear.

In the new study, the researchers recorded the neural activity of this brain region in mice while observing the animals' behavior. In mice that had been genetically modified to model autism (Cntnap2 knockout mice), the reticular thalamic nucleus showed elevated activity when the animals encountered stimuli like light or an air puff as well as during social interactions. The brain region also showed bursts of spontaneous activity, causing seizures.

Epilepsy is much more prevalent in people with autism than in the general population -- 30% versus 1% -- though the mechanisms are not well understood. Recognizing this connection, the researchers tested an experimental seizure drug, Z944, and found that it reversed behavioral deficits in the autism mouse model.

With a different experimental treatment that genetically modifies neurons to respond to designer drugs, known as DREADD-based neuromodulation, the researchers could suppress overactivity in the reticular thalamic nucleus and reverse behavioral deficits in the autism mouse model. They could even induce these behavioral deficits in normal mice by ramping up activity in the reticular thalamic nucleus.

The new findings highlight the reticular thalamic nucleus as a novel target for the treatment of autism spectrum disorders.
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Dinosaur teeth reveal secrets of Jurassic life 150 million years ago | ScienceDaily
What did long-necked dinosaurs eat - and where did they roam to satisfy their hunger? A team of researchers has reconstructed the feeding behavior of sauropods using cutting-edge dental wear analysis. Their findings, published in Nature Ecology and Evolution, show that microscopic enamel wear marks provide surprising insights into migration, environmental conditions, and niche distribution within ecosystems from 150 million years ago.


						
How did massive dinosaurs live during the Jurassic period? What did they eat, how did they share their habitats - and did they perhaps migrate seasonally? These questions have been explored by an international team of researchers led by Dr Daniela E. Winkler, a postdoctoral researcher at Kiel University, Dr Emanuel Tschopp, visiting scientist at the LIB and research associate at Freie Universitat Berlin, and Andre Saleiro, PhD student at NOVA University Lisbon. Their new study employs an unusual method: using wear marks on fossilised teeth as a window into the past.

"I still find it fascinating that microscopic scratches on fossil teeth can tell us so much about diet and even behavior," says Winkler, an expert in the applied methodology. The technique, known as Dental Microwear Texture Analysis (DMTA), was originally developed by a research group led by LIB scientist Professor Thomas Kaiser for studying mammals. The current study, published in Nature Ecology and Evolution, marks the first systematic application of the method to sauropods. The analyses were carried out in the laboratories of the LIB.

Tooth Enamel as an Environmental Archive

The team analyzed 322 high-resolution 3D scans of tooth surfaces from three geological formations that are famous for their dinosaur fossils: the Lourinha Formation in Portugal, the Morrison Formation in the USA, and the Tendaguru Formation in Tanzania. All the teeth came from a total of 39 individuals. Samples were taken directly from original teeth or from high-resolution silicone molds. "We're talking about structures at the micrometer scale," Winkler explains. "These tiny wear marks results from the interaction between tooth and food - they reveal what the animals had eaten in the last days or weeks of their lives."

Surprising Differences between Species and Regions

The statistical analyses revealed clear differences between various sauropod groups and their localities oder geographic regions. Particularly striking was the high variability in wear patterns among the flagellicaudatans - a group of long-tailed sauropods that includes the well-known Diplodocus. This heterogeneity suggests that these animals had access to a variety of food sources and displayed generalist feeding behavior.




A particular surprise was that Camarasaurus specimens from both Portugal and the USA had highly uniform wear patterns. Such consistency in microwear is unlikely to be explained solely by uniform plant availability - rather, it indicates that these dinosaurs deliberately sought out the same preferred food sources throughout the year. "The climate at the time in both Portugal and the USA was highly seasonal, so certain plants likely weren't available year-round," explains Emanuel Tschopp. "The consistency in Camarasaurus tooth wear suggests they may have migrated seasonally to access the same resources."

Things were different with the titanosauriforms from Tanzania, whose teeth showed significantly more intense and complex wear. The researchers interpret this as a result of specific environmental conditions: the Tendaguru Formation featured tropical to semi-arid climates and nearby was a large desert belt, from where quartz sand was probably often blown onto plants these sauropods ate. This sand-contaminated diet likely caused the highly abrasive wear patterns seen on the teeth.

Climate, Not Plant Variety, as the Key Factor

There were also clear differences between the regions themselves: teeth from Tanzania were consistently more heavily worn than those from Portugal or the USA. The crucial influencing factor? Climate.

"One of the most interesting aspects of this work is that we were able to relate differences in dental wear patterns to palaeogeography and the habitat preferences of different sauropod faunas," concludes Andre Saleiro. These findings also guide his future research: "The study showed me how to approach my ongoing work on niche partitioning in herbivorous dinosaurs - by focusing on specific palaeo-environments to better understand the ecological relationships within species groups, and how these differences evolved across ecosystems."

For Emanuel Tschopp, this is also one of the most exciting elements of the research: "With these microscopic traces, we can suddenly make behavioral statements about these enormous extinct animals. Migration, specialization, niche use - it all becomes tangible." Another notable aspect: wear patterns differed depending on the area of the tooth - on the side (buccal) or on the chewing surface (occlusal). These differences were accounted for in the analysis to avoid distortion.




Relevance for Biodiversity Research

This study provides not only new insights into the lives of individual dinosaur species but also contributes to a broader understanding of paleoecological relationships. Niche partitioning, climate-driven adaptations, and potential competition avoidance can thus be identified even in fossilized ecosystems.

"We demonstrate that ecological principles like niche formation and migration behavior were important not just today, but already 150 million years ago," says Winkler. Tschopp adds: "The sauropods of the Morrison Formation show enormous species diversity - and that diversity was only possible because the species behaved differently and occupied different dietary niches."

Looking Ahead: More Teeth, More Knowledge

The research is far from over. Future studies aim to explore whether juvenile and adult sauropods differed in their diets, or how dwarf species such as Europasaurus from Lower Saxony adapted to their specific island environment. Saleiro is already working on an expanded dataset for the Portuguese fauna, including other herbivorous dinosaurs.

"What excites me is that we can keep refining this method - and every new sample adds another piece to the puzzle," says Winkler. "Our tools are getting better - and so is our understanding of what life back then was really like." Tschopp agrees: "We're still at the beginning with this method - but combining paleontology, modern technology and interdisciplinary collaboration opens up fascinating insights into ancient worlds."
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AI has no idea what it's doing, but it's threatening us all | ScienceDaily
The age of artificial intelligence (AI) has transformed our interactions, but threatens human dignity on a worldwide scale, according to a study led by Charles Darwin University (CDU).


						
Study lead author Dr Maria Randazzo, an academic from CDU's School of Law, found the technology was reshaping Western legal and ethical landscapes at unprecedented speed but was undermining democratic values and deepening systemic biases.

Dr Randazzo said current regulation failed to prioritize fundamental human rights and freedoms such as privacy, anti-discrimination, user autonomy, and intellectual property rights - mainly thanks to the untraceable nature of many algorithmic models.

Calling this lack of transparency a "black box problem," Dr Randazzo said decisions made by deep-learning or machine-learning processes were impossible for humans to trace, making it difficult for users to determine if and why an AI model has violated their rights and dignity and seek justice where necessary.

"This is a very significant issue that is only going to get worse without adequate regulation," Dr Randazzo said.

"AI is not intelligent in any human sense at all. It is a triumph in engineering, not in cognitive behavior.

"It has no clue what it's doing or why - there's no thought process as a human would understand it, just pattern recognition stripped of embodiment, memory, empathy, or wisdom."

Currently, the world's three dominant digital powers - the United States, China, and the European Union - are taking markedly different approaches to AI, leaning on market-centric, state-centric, and human-centric models respectively.




Dr Randazzo said the EU's human-centric approach is the preferred path to protect human dignity but without a global commitment to this goal, even that approach falls short.

"Globally, if we don't anchor AI development to what makes us human - our capacity to choose, to feel, to reason with care, to empathy and compassion - we risk creating systems that devalue and flatten humanity into data points, rather than improve the human condition," she said.

"Humankind must not be treated as a means to an end."

"Human dignity in the age of Artificial Intelligence: an overview of legal issues and regulatory regimes" was published in the Australian Journal of Human Rights.

The paper is the first in a trilogy Dr Randazzo will produce on the topic.
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This common sugar builds stronger cancer-killing T cells | ScienceDaily
For cancer, and infection-fighting T cells, glucose offers far more than a simple sugar rush.


						
A new discovery by Van Andel Institute scientists reveals that glucose, an essential cellular fuel that powers immune cells, also aids in T cells' internal communication and boosts their cancer-fighting properties. The findings may help optimize T cells' ability to combat cancer and other diseases.

A study describing the work published on September 2 in Cell Metabolism. 

"Immune cells are highly influenced by their environment" said Joseph Longo, Ph.D., the study's first author and a postdoctoral fellow in the lab of Russell Jones, Ph.D. "We knew that T cells need access to glucose to function, but we didn't know exactly why. It was previously thought that T cells mainly break down glucose for energy, but our new work shows that T cells use glucose as a building block for other molecules that are necessary to support T cells' anti-cancer properties."

The findings reveal that T cells allocate significant portions of glucose to build large molecules called glycosphingolipids (GSLs). These sugar-fat compounds are essential for T cell growth and making proteins that T cells use to combat cancer.

GSLs help form fat-rich structures on T cell surfaces called lipid rafts, which bring together cell signaling proteins that instruct the T cell to kill cancer cells. Without GSLs, these signals are weaker, making T cells less effective at destroying tumors.

"Both T cells and cancer cells leverage different nutrients to support varying aspects of their function," Jones said. "The more we know about these different fuel sources, the better we can support T cells' innate cancer-fighting abilities while also developing ways to possibly make cancer cells more vulnerable to immune attack."

Other authors include Lisa M. DeCamp, Brandon M. Oswald, Ph.D., Robert Teis, Alfredo Reyes-Oliveras, Ph.D., Michael S. Dahabieh, Ph.D., Abigail E. Ellis, Michael P. Vincent, Ph.D., Hannah Damico, M.B., Kristin L. Gallik, Ph.D., Nicole M. Foy, Shelby E. Compton, Ph.D., Colt D. Capan, M.S., Kelsey S. Williams, Ph.D., Corinne R. Esquibel, Ph.D., Zachary B. Madaj, M.S., Hyoungjoo Lee, Ph.D., Connie Krawczyk, Ph.D., Brian B. Haab, Ph.D., and Ryan D. Sheldon, Ph.D., of VAI; and Dominic G. Roy, Ph.D., of Universite de Montreal. 

Research reported in this publication was supported by the National Institute of Allergy and Infectious Diseases of the National Institutes of Health under award no. R01AI165722 (Jones). The content is solely the responsibility of the authors and does not necessarily represent the official views of the National Institutes of Health.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/09/250907172618.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Flamingos reveal their secret to staying young | ScienceDaily
Is aging inevitable? While most living beings age, some do so more slowly than others. A new scientific study published in the Proceedings of the National Academy of Science (PNAS) addresses a fascinating question: what if migration influences the way we age?


						
To explore this mystery, scientists turned their attention to the pink flamingo (Phoenicopterus roseus), a graceful migratory bird that is emblematic of the Camargue region of France. Birds that do not all age in the same way Thanks to a flamingo tagging and tracking program conducted for over 40 years by the Tour du Valat research institute, scientists have discovered a surprising phenomenon: migratory flamingos age more slowly than resident flamingos. In this species, some birds remain in the Camargue for their entire lives (they are called 'residents'), while others travel every year along the shores of the Mediterranean (these are the 'migrants'). At the beginning of their adult life, resident flamingos fare better: well established in the lagoons of the French Mediterranean coast during the winter, they survive and reproduce more than migrants. But at what cost? As they age, residents decline more rapidly. With 40% greater aging, their ability to reproduce decreases and the risk of death increases faster than among migratory flamingos. On the contrary, migratory flamingos, those that leave to spend the winter in Italy, Spain or North Africa, pay a high price for these seasonal journeys early in life (higher mortality and lower reproduction rates) but seem to compensate for this by slower aging at an advanced age. Thus, the onset of the aging process occurs earlier in residents (20.4 years on average) than in migrants (21.9 years).

Migration: An Animal Behavior That Influences Aging 

This study shows that seasonal migration -- a behavior exhibited by billions of animals -- can influence the rate of aging. In flamingos, deciding not to migrate offers advantages early in life that are associated with accelerated senescence at an advanced age. "This is probably linked to a compromise between performance when young and health in old age," explains Sebastien Roques, researcher at the CNRS and co-author of the study. "Residents live intensely at first, but pay for this pace later on. Migrants, on the other hand, seem to age more slowly." With their long lifespan (some live to be over 50 years old!) and behavioral diversity, flamingos are more than just an iconic animal of the Camargue. They also provide an ideal model for understanding aging in animals. "That's the whole point of having continued this study over the long term. Initiated in 1977 in the Camargue by tagging flamingos with rings that can be read from a distance with a telescope, this program still allows us to observe flamingos tagged that year," explain Arnaud Bechet and Jocelyn Champagnon, research directors at the Tour du Valat and co-authors of the study. "This is a unique dataset that is proving invaluable for understanding the mechanisms of aging in animal populations."

Unravelling the secrets of aging, a scientific and existential quest

This discovery is part of an exciting field of research: senescence, or biological aging. Hugo Cayuela, one of the study's co-authors and a researcher at the University of Oxford, comments: "Understanding the causes of changes in the rate of aging is a problem that has obsessed researchers and polymath philosophers since ancient times." He continues "For a long time, we thought that these variations occurred mainly between species. But recently, our perception of the problem has changed. We are accumulating evidence showing that, within the same species, individuals often do not age at the same rate due to genetic, behavioral and environmental variations." By studying how certain animals are born, reproduce and die, scientists hope to unlock the secrets of aging... In doing so, they are attempting to answer one of the most existential and central questions in biology: why and how do we die?

About the Tour du Valat

The Tour du Valat is a research institute for the conservation of Mediterranean wetlands, based in Camargue (France), with the status of a private foundation recognized as being of public interest. Founded in 1954 by Luc Hoffmann, the Tour du Valat has since developed its research activities with one constant concern: to better understand these environments -- wetlands are the most abundant and most threatened ecosystem on the planet -- to manage them better. Convinced that Mediterranean wetlands can only be preserved if human activities and the protection of natural heritage go hand in hand, the Tour du Valat has been developing research and integrated management programs for many years that promote exchanges between users and scientists, mobilize a community of stakeholders and promote the benefits of wetlands to decision-makers.
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One number at age 7 could predict how long you live | ScienceDaily
    	Children who had higher blood pressure at age 7 were more likely to die early from cardiovascular disease by their mid-50s. The risk was highest for children whose blood pressure measurements were in the top 10% for their age, sex and height.
    	Both elevated blood pressure (90-94th percentile) and hypertension ([?]95th percentile) were linked with about a 40% to 50% higher risk of early cardiovascular death in adulthood.
    	Researchers said their findings show why it's important to regularly check children's blood pressure and to help them develop heart-healthy habits early that can help lower their risk of health conditions later in life.

Blood pressure matters at all ages. Children with higher blood pressure at age 7 may be at an increased risk of dying of cardiovascular disease by their mid-50s, according to preliminary research presented at the American Heart Association's Hypertension Scientific Sessions 2025. The meeting is in Baltimore, September 4-7, 2025, and is the premier scientific exchange focused on recent advances in basic and clinical research on high blood pressure and its relationship to cardiac and kidney disease, stroke, obesity and genetics. The study is simultaneously published today in JAMA, the Journal of the American Medical Association.

"We were surprised to find that high blood pressure in childhood was linked to serious health conditions many years later. Specifically, having hypertension or elevated blood pressure as a child may increase the risk of death by 40% to 50% over the next five decades of an individual's life," said Alexa Freedman, Ph.D., lead author of the study and an assistant professor in the department of preventive medicine at the Northwestern University's Feinberg School of Medicine in Chicago. "Our results highlight the importance of screening for blood pressure in childhood and focusing on strategies to promote optimal cardiovascular health beginning in childhood."

Previous research has shown that childhood blood pressure is associated with an increased risk of cardiovascular disease in adulthood, and a 2022 study found that elevated blood pressure in older children (average age of 12 years) increased the risk of cardiovascular death by middle age (average age of 46 years). The current study is the first to investigate the impact of both systolic (top number) and diastolic (bottom number) blood pressure in childhood on long-term cardiovascular death risk in a diverse group of children. Clinical practice guidelines from the American Academy of Pediatrics recommend checking blood pressure at annual well-child pediatric appointments starting at age 3 years.

"The results of this study support monitoring blood pressure as an important metric of cardiovascular health in childhood," said Bonita Falkner, M.D., FAHA, an American Heart Association volunteer expert. "Moreover, the results of this study and other older child cohort studies with potential follow-up in adulthood will contribute to a more accurate definition of abnormal blood pressure and hypertension in childhood." Falkner, who was not involved in this study, is emeritus professor of pediatrics and medicine at Thomas Jefferson University.

The researchers used the National Death Index to follow up on the survival or cause of death as of 2016 for approximately 38,000 children who had their blood pressures taken at age 7 years as part of the Collaborative Perinatal Project (CPP), the largest U.S. study to document the influence of pregnancy and post-natal factors on the health of children. Blood pressure measured in the children at age 7 years were converted to age-, sex-, and height-specific percentiles according to the American Academy of Pediatrics clinical practice guidelines. The analysis accounted for demographic factors as well as for childhood body mass index, to ensure that the findings were related to childhood blood pressure itself rather than a reflection of children who were overweight or had obesity.

After follow-up through an average age of 54 years, the analysis found:
    	Children who had higher blood pressure (age-, sex-, and height-specific systolic or diastolic blood pressure percentile) at age 7 were more likely to die early from cardiovascular disease as adults by their mid-50s. The risk was highest for children whose blood pressure measurements were in the top 10% for their age, sex and height.
    	By 2016, a total of 2,837 participants died, with 504 of those deaths attributed to cardiovascular disease.
    	Both elevated blood pressure (90-94th percentile) and hypertension ([?]95th percentile) were linked with about a 40% to 50% higher risk of early cardiovascular death in adulthood.
    	Moderate elevations in blood pressure were also important, even among children whose blood pressure was still within the normal range. Children who had blood pressures that were moderately higher than average had a 13% (for systolic) and 18% (for diastolic) higher risk of premature cardiovascular death.
    	Analysis of the 150 clusters of siblings in the CPP found that children with the higher blood pressure at age 7 had similar increases in risk of cardiovascular death when compared to their siblings with the lower blood pressure readings (15% increase for systolic and 19% for diastolic), indicating that their shared family and early childhood environment could not fully explain the impact of blood pressure.

"Even in childhood, blood pressure numbers are important because high blood pressure in children can have serious consequences throughout their lives. It is crucial to be aware of your child's blood pressure readings," Freedman said.

The study has several limitations, primarily that the analysis included one, single blood pressure measurement for the children at age seven, which may not capture variability or long-term patterns in childhood blood pressure. In addition, participants in the CPP were primarily Black or white, therefore the study's findings may not be generalizable to children of other racial or ethnic groups. Also, children today are likely to have different lifestyles and environmental exposures than the children who participated in the CPP in the 1960s and 1970s.

Study details, background and design:
    	38,252 children born to mothers enrolled at one of 12 sites across the U.S. as part of the Collaborative Perinatal Project between 1959-1965. 50.7% of participants were male; 49.4% of mothers self-identified as Black, 46.4% reported as white; and 4.2% of participants were Hispanic, Asian or other groups.
    	This analysis reviewed blood pressure taken at age 7, and these measures were converted to age-, sex-, and height-specific percentiles according to the American Academy of Pediatrics Clinical Practice Guideline for Screening and Management of High Blood Pressure in Children and Adolescents.
    	Survival through 2016 and the cause of death for the offspring of CPP participants in adulthood were retrieved through the National Death Index.
    	Survival analysis was used to estimate the association between childhood blood pressure and cardiovascular death, adjusted for childhood body mass index, study site, and mother's race, education and marital status.
    	In addition, the sample included 150 groups of siblings, and the researchers examined whether the sibling with higher blood pressure was more likely to die of cardiovascular disease than the sibling with lower blood pressure. This sibling analysis allowed researchers to ask how much shared family and early childhood factors might account for the mortality risk related to blood pressure.
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Scientists just made the first time crystal you can see | ScienceDaily
Imagine a clock that doesn't have electricity, but its hands and gears spin on their own for all eternity.


						
In a new study, physicists at the University of Colorado Boulder have used liquid crystals, the same materials that are in your phone display, to create such a clock -- or, at least, as close as humans can get to that idea. The team's advancement is a new example of a "time crystal." That's the name for a curious phase of matter in which the pieces, such as atoms or other particles, exist in constant motion.

The researchers aren't the first to make a time crystal, but their creation is the first that humans can actually see, which could open a host of technological applications.

"They can be observed directly under a microscope and even, under special conditions, by the naked eye," said Hanqing Zhao, lead author of the study and a graduate student in the Department of Physics at CU Boulder.

He and Ivan Smalyukh, professor of physics and fellow with the Renewable and Sustainable Energy Institute (RASEI), published their findings Sept. 4 in the journal Nature Materials.

In the study, the researchers designed glass cells filled with liquid crystals -- in this case, rod-shaped molecules that behave a little like a solid and a little like a liquid. Under special circumstances, if you shine a light on them, the liquid crystals will begin to swirl and move, following patterns that repeat over time.

Under a microscope, these liquid crystal samples resemble psychedelic tiger stripes, and they can keep moving for hours -- similar to that eternally spinning clock.




"Everything is born out of nothing," Smalyukh said. "All you do is shine a light, and this whole world of time crystals emerges."

Zhao and Smalyukh are members of the Colorado satellite of the International Institute for Sustainability with Knotted Chiral Meta Matter (WPI-SKCM2) with headquarters at Hiroshima University in Japan, an international institute with missions to create artificial forms of matter and contribute to sustainability.

Crystals in space and time

Time crystals may sound like something out of science fiction, but they take their inspiration from naturally occurring crystals, such as diamonds or table salt.

Nobel laureate Frank Wilczek first proposed the idea of time crystals in 2012. You can think of traditional crystals as "space crystals." The carbon atoms that make up a diamond, for example, form a lattice pattern in space that is very hard to break apart. Wilczek wondered if it would be possible to build a crystal that was similarly well organized, except in time rather than space. Even in their resting state, the atoms in such a state wouldn't form a lattice pattern, but would move or transform in a never-ending cycle -- like a GIF that loops forever.

Wilczek's original concept proved impossible to make, but, in the years since, scientists have created phases of matter that get reasonably close.




In 2021, for example, physicists used Google's Sycamore quantum computer to create a special network of atoms. When the team gave those atoms a flick with a laser beam, they underwent fluctuations that repeated multiple times.

Dancing crystals

In the new study, Zhao and Smalyukh set out to see if they could achieve a similar feat with liquid crystals.

Smalyukh explained that if you squeeze on these molecules in the right way, they will bunch together so tightly that they form kinks. Remarkably, these kinks move around and can even, under certain conditions, behave like atoms.

"You have these twists, and you can't easily remove them," Smalyukh said. "They behave like particles and start interacting with each other."

In the current study, Smalyukh and Zhao sandwiched a solution of liquid crystals in between two pieces of glass that were coated with dye molecules. On their own, these samples mostly sat still. But when the group hit them with a certain kind of light, the dye molecules changed their orientation and squeezed the liquid crystals. In the process, thousands of new kinks suddenly formed.

Those kinks also began interacting with each other following an incredibly complex series of steps. Think of a room filled with dancers in a Jane Austen novel. Pairs break apart, spin around the room, come back together, and do it all over again. The patterns in time were also unusually hard to break -- the researchers could raise or lower the temperature of their samples without disrupting the movement of the liquid crystals.

"That's the beauty of this time crystal," Smalyukh said. "You just create some conditions that aren't that special. You shine a light, and the whole thing happens."

Zhao and Smalyukh say that such time crystals could have several uses. Governments could, for example, add these materials to bills to make them harder to counterfeit -- if you want to know if that $100 bill is genuine, just shine a light on the "time watermark" and watch the pattern that appears. By stacking several different time crystals, the group can create even more complicated patterns, which could potentially allow engineers to store vast amounts of digital data.

"We don't want to put a limit on the applications right now," Smalyukh said. "I think there are opportunities to push this technology in all sorts of directions."
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Scientists just cracked a 60-million-year-old volcanic mystery | ScienceDaily
What do the rumblings of Iceland's volcanoes have in common with the now peaceful volcanic islands off Scotland's western coast and the spectacular basalt columns of the Giant's Causeway in Northern Ireland?


						
About sixty million years ago, the Icelandic mantle plume -- a fountain of hot rock that rises from Earth's core-mantle boundary -- unleashed volcanic activity across a vast area of the North Atlantic, extending from Scotland and Ireland to Greenland.

For decades, scientists have puzzled over why this burst of volcanism was so extensive. Now, research led by the University of Cambridge has found that differences in the thickness of tectonic plates around the North Atlantic might explain the widespread volcanism.

The researchers compiled seismic and temperature maps of Earth's interior, finding that patches of thinner tectonic plate acted like conduits, funneling the plume's molten rock over a wide area.

Iceland, which is one of the most volcanically active places on Earth, owes its origin largely to the mantle plume. Beyond volcanism, the Iceland Plume's influence even extends to shaping the seafloor and ocean circulation in the North Atlantic and, in turn, climate through time. Despite its global significance, many aspects of the plume's behavior and history remain elusive.

"Scientists have a lot of unanswered questions about the Iceland plume," said Raffaele Bonadio, a geophysicist at Cambridge's Department of Earth Sciences and lead author of the study.

Bonadio set out to explain why the plume's volcanic imprint was much more widespread sixty million years ago -- before the Atlantic opened -- forming volcanoes and lava outpourings stretching over thousands of kilometers. The pattern could be explained by the mantle plume spreading outward in a branched, flowing formation, Bonadio explained, "but evidence for such flow has been scarce."

In search of answers, Bonadio focused on a segment of the North Atlantic Igneous Province to better understand the complex distribution of volcanoes in Scotland and Ireland. He wanted to know if the structure of Earth's tectonic plates played a role in the surface expression of volcanism.




Using seismic data extracted from earthquakes, Bonadio created a computer-generated image of Earth's interior beneath Britain and Ireland. This method, known as seismic tomography, works similarly to a medical CT scan, revealing hidden structures deep within the planet. Bonadio coupled this with seismic thermography measurements -- a new method developed by the team -- which reveal variations in the temperature and thickness of the tectonic plate.

He found that northwest Scotland and Ireland's volcanoes formed in areas where the lithosphere (Earth's rigid outer layer that makes up the tectonic plates) is thinner and weaker.

"We see ancient volcanoes concentrated within this corridor of thin lithosphere beneath the Irish Sea and surrounding areas," said Bonadio. He thinks the hot plume material was preferentially funneled along this corridor, ponding in the thin plate areas due to its buoyancy.

Previously, some scientists had put forward alternative, non-mantle plume origins for the volcanic activity, said Bonadio. But his new research shows the scattering could be explained by the magma being diverted and re-routed to areas of thinner lithosphere.

Sergei Lebedev, from the University of Cambridge said, "this striking correlation suggests that hot plume material eroded the lithosphere in this region. This resulting combination of thin lithosphere, hot asthenosphere and decompression melting likely caused the uplift and volcanic activity."

Previously, the authors have found a close link between the uneven distribution of earthquakes in Britain and Ireland and the thickness of the lithosphere, showing how the scars left by the mantle plume influence seismic hazards today.

Bonadio and Lebedev are also using their methods to map geothermal energy resource potential. "In Britain and Ireland, the greatest supply of heat from the Earth's mantle is in the same places where volcanoes erupted sixty million years ago, and where the lithosphere is thinner," said Lebedev. He and Bonadio are working with international colleagues to apply their new seismic thermography methods to global geothermal assessment.
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Scientists just made CRISPR three times more effective | ScienceDaily
    	CRISPR gene-editing machinery could transform medicine but is difficult to get into tissues and disease-relevant cells
    	New delivery system loads CRISPR machinery inside spherical nucleic acid (SNA) nanoparticles
    	Particles entered cells three times more effectively, tripled  gene-editing efficiency, and decreased toxicity compared to current  delivery methods

With the power to rewrite the genetic code underlying countless diseases, CRISPR holds immense promise to revolutionize medicine. But until scientists can deliver its gene-editing machinery safely and efficiently into relevant cells and tissues, that promise will remain out of reach.

Now, Northwestern University chemists have unveiled a new type of nanostructure that dramatically improves CRISPR delivery and potentially extends its scope of utility.

Called lipid nanoparticle spherical nucleic acids (LNP-SNAs), these tiny structures carry the full set of CRISPR editing tools -- Cas9 enzymes, guide RNA and a DNA repair template -- wrapped in a dense, protective shell of DNA. Not only does this DNA coating shield its cargo, but it also dictates which organs and tissues the LNP-SNAs travel to and makes it easier for them to enter cells.

In lab tests across various human and animal cell types, the LNP-SNAs entered cells up to three times more effectively than the standard lipid particle delivery systems used for COVID-19 vaccines, caused far less toxicity and boosted gene-editing efficiency threefold. The new nanostructures also improved the success rate of precise DNA repairs by more than 60% compared to current methods.

The study was published on Sept. 5 in the Proceedings of the National Academy of Sciences.

The study paves the way for safer, more reliable genetic medicines and underscores the importance of how a nanomaterial's structure -- rather than its ingredients alone -- can determine its potency. This principle underlies structural nanomedicine, an emerging field pioneered by Northwestern's Chad A. Mirkin and his colleagues and pursued by hundreds of researchers around the world.




"CRISPR is an incredibly powerful tool that could correct defects in genes to decrease susceptibility to disease and even eliminate disease itself," said Mirkin, who led the new study. "But it's difficult to get CRISPR into the cells and tissues that matter. Reaching and entering the right cells -- and the right places within those cells -- requires a minor miracle. By using SNAs to deliver the machinery required for gene editing, we aimed to maximize CRISPR's efficiency and expand the number of cell and tissue types that we can deliver it to."

A nanotechnology and nanomedicine pioneer, Mirkin is the George B. Rathmann Professor of Chemistry at Northwestern's Weinberg College of Arts and Sciences; professor of chemical and biological engineering, biomedical engineering and materials science and engineering at the McCormick School of Engineering; professor of medicine at the Feinberg School of Medicine; executive director of the International Institute for Nanotechnology; and a member of the Robert H. Lurie Comprehensive Cancer Center of Northwestern University.

CRISPR needs a ride

When CRISPR machinery reaches its target inside a cell, it can disable genes, fix mutations, add new functions and more. But CRISPR machinery cannot enter cells by itself. It always needs a delivery vehicle.

Currently, scientists typically use viral vectors and lipid nanoparticles (LNPs) to perform this function. Naturally good at sneaking into cells, viruses are efficient, but they can cause the human body to mount an immune response, leading to painful or even dangerous side effects. LNPs, on the other hand, are safer but inefficient. They tend to get stuck in endosomes, or compartments within the cell, where they cannot release their cargo.

"Only a fraction of the CRISPR machinery actually makes it into the cell and even a smaller fraction makes it all the way into the nucleus," Mirkin said. "Another strategy is to remove cells from the body, inject the CRISPR components and then put the cells back in. As you can imagine, that's extremely inefficient and impractical."

A DNA-wrapped taxi




To overcome this barrier, Mirkin's team turned to SNAs, which are globular -- rather than linear -- forms of DNA and RNA previously invented in Mirkin's lab at Northwestern. The spherical genetic material surrounds a nanoparticle core, which can be packed with cargo. Roughly 50 nanometers in diameter, the tiny structures possess a proven ability to enter cells for targeted delivery. Seven SNA-based therapies are already in human clinical trials, including a Phase 2 clinical trial for Merkel cell carcinoma being developed by Flashpoint Therapeutics, a clinical-stage biotechnology startup.

In the new study, Mirkin's team started with an LNP core carrying the CRISPR machinery inside. Then, they decorated the particle's surface with a dense layer of short strands of DNA. Because the DNA can interact with a cell's surface receptors, cells easily absorb SNAs. The DNA also can be engineered with sequences that target specific cell types, making delivery more selective.

"Simple changes to the particle's structure can dramatically change how well a cell takes it up," Mirkin said. "The SNA architecture is recognized by almost all cell types, so cells actively take up the SNAs and rapidly internalize them."

Boosted performance across the board

After successfully synthesizing LNP-SNAs with CRISPR cargo, Mirkin and his team added them to cellular cultures, which included skin cells, white blood cells, human bone marrow stem cells and human kidney cells.

Then, the team observed and measured several key factors: how efficiently the cells internalized the particles, whether the particles were toxic to cells and if the particles successfully delivered a gene. They also analyzed the cells' DNA to determine if CRISPR had made the desired gene edits. In every category, the system demonstrated its ability to successfully deliver CRISPR machinery and enable complex genetic modifications.

Next, Mirkin plans to further validate the system in multiple in vivo disease models. Because the platform is modular, researchers can adapt it for a wide range of systems and therapeutic applications. Northwestern biotechnology spin-out Flashpoint Therapeutics is commercializing the technology with the goal of rapidly moving it toward clinical trials.

"CRISPR could change the whole field of medicine," Mirkin said. "But how we design the delivery vehicle is just as important as the genetic tools themselves. By marrying two powerful biotechnologies -- CRISPR and SNAs -- we have created a strategy that could unlock CRISPR's full therapeutic potential."

The study, "A general genome editing strategy using CRISPR lipid nanoparticle spherical nucleic acids," was supported by the Air Force Office of Scientific Research (award number FA9550-22-1-0300), the National Science Foundation (award number DMR-2428112) and Edgar H. Bachrach through the Bachrach Foundation.
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Panama's ocean lifeline vanishes for the first time in 40 years | ScienceDaily
During the dry season in Central America (generally between December and April), northern trade winds generate upwelling events in the ocean waters of the Gulf of Panama. Upwelling is a process that allows cold, nutrient-rich waters from the depths of the ocean to rise to the surface. This dynamic supports highly productive fisheries and helps protect coral reefs from thermal stress. Thanks to this movement of water, the sea along Panama's Pacific beaches remains cooler during the "summer" vacation season.


						
Scientists from the Smithsonian Tropical Research Institute (STRI) have studied this phenomenon and their records show that this seasonal upwelling, which occurs from January to April, has been a consistent and predictable feature of the gulf for at least 40 years. However, researchers recently recorded that in 2025, this vital oceanographic process did not occur for the first time. As a result, the typical drops in temperature and spikes in productivity during this time of year were diminished. In the recently published article in the journal PNAS, scientists suggest that a significant reduction in wind patterns was the cause of this unprecedented event, revealing how climate disruption can quickly alter fundamental oceanic processes that have sustained coastal fishing communities for thousands of years. Still, further research is needed to determine a more precise cause and its potential consequences for fisheries.

This finding highlights the growing vulnerability of tropical upwelling systems, which, despite their enormous ecological and socioeconomic importance, remain poorly monitored. It also underscores the urgency of strengthening ocean-climate observation and prediction capabilities in the planet's tropical regions.

This result marks one of the first major outcomes of the collaboration between the S/Y Eugen Seibold research vessel from the Max Planck Institute and STRI.
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Common allergy spray slashes COVID-19 risk in surprising trial | ScienceDaily
The trial, led by Professor Robert Bals, Director of the Department of Internal Medicine V at Saarland University Medical Center and Professor of Internal Medicine at Saarland University, divided the 450 participants into two groups. The treatment group of 227 individuals used an azelastine nasal spray three times a day over a 56-day period. During that same period, the 223 participants in the control group used a placebo spray three times a day. Robert Bals summarized the key finding as follows: 'During the observation period, 2.2% of the participants in the azelastine group became infected with SARS-CoV-2; in the placebo group, it was 6.7% -- three times as many.' All infections were confirmed by PCR testing.


						
In addition to showing a marked reduction in coronavirus infections, the azelastine group also displayed fewer symptomatic SARS-CoV-2 infections, a lower overall number of confirmed respiratory infections, and, unexpectedly, a reduced incidence of rhinovirus infections, another major cause of respiratory illness. In the treatment group, 1.8% developed a rhinovirus infection, compared to 6.3% in the placebo group -- a proportion similar to that seen for SARS-CoV-2.

Azelastine nasal spray has been available for decades as an over-the-counter treatment for hay fever. Previous in vitro studies on azelastine had already suggested antiviral effects against SARS-CoV-2 and other respiratory viruses. 'This clinical trial is the first to demonstrate a protective effect in a real-world setting,' says Professor Bals.

For Robert Bals, the results suggest practical applications: 'Azelastine nasal spray could provide an additional easily accessible prophylactic to complement existing protective measures, especially for vulnerable groups, during periods of high infection rates, or before travelling.' But Professor Bals also stressed the importance of further research: 'Our results highlight the need for larger, multicentre trials to continue exploring the use of azelastine nasal sprays as an on-demand preventive treatment, and to examine its potential effectiveness against other respiratory pathogens.'

Besides Professor Bals, the randomized, double-blind phase 2 study 'CONTAIN' also involved the Institute of Clinical Pharmacy (Professor Thorsten Lehr, Dr. Dominik Selzer), the Institute of Virology (Professor Sigrun Smola), and the Saarbrucken-based pharmaceutical company URSAPHARM Arzneimittel GmbH, which sponsored the study and manufactured the investigational product. The Helmholtz Institute for Pharmaceutical Research Saarland (HIPS) contributed through the research groups of Professor Smola and Professor Bals. The project serves as an excellent example of successful collaboration between academic research, industry partners and public health initiatives in the Saarland region.
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        Your morning coffee could secretly be weakening antibiotics
        Researchers have discovered that everyday substances like caffeine can influence how bacteria such as E. coli respond to antibiotics. By examining 94 common drugs and food ingredients, scientists found that certain compounds trigger genetic regulators that control bacterial transport proteins, altering what gets inside the cells. In the case of caffeine, this led to reduced uptake of the antibiotic ciprofloxacin, weakening its effectiveness.

      

      
        Hubble just captured a glittering star cluster like no other
        Hubble's latest image captures a glittering star cluster inside the Large Magellanic Cloud, a dwarf galaxy about 160,000 light-years from Earth. This region, known as N11, is one of the galaxy's largest stellar nurseries where vast clouds of gas and dust give birth to new stars.

      

      
        This rare white dwarf looks normal, until Hubble shows its explosive secret
        Hubble has uncovered a rare ultra-massive white dwarf created in a violent star merger. Once thought to be ordinary, the star's ultraviolet signature revealed its explosive history and hinted that such cosmic collisions may be surprisingly common.

      

      
        Blocked blood flow makes cancer grow faster
        Researchers at NYU Langone Health discovered that cutting off blood flow accelerates cancer growth by prematurely aging the bone marrow and weakening the immune system. In mouse models, restricted blood flow doubled the growth rate of breast tumors, mimicking changes seen during aging. The study found that ischemia reprograms bone marrow stem cells, skewing the immune system toward cells that suppress rather than fight cancer.

      

      
        Surprising gut discovery reveals a hidden trigger of diabetes and liver disease
        Scientists in Canada have uncovered a surprising culprit behind high blood sugar and liver problems: a hidden fuel made by gut bacteria. This little-known molecule, called D-lactate, slips into the bloodstream and pushes the liver to make too much sugar and fat. By creating a simple "trap" that blocks the molecule in the gut, researchers saw big improvements in blood sugar, insulin resistance, and liver health in obese mice--without changing diet or weight. The discovery opens up a fresh way to fi...

      

      
        Mapping the secret escape routes of deadly brain tumors
        Glioblastoma's stealthy spread has met a new challenge: MRI-powered fluid flow mapping that reveals where the cancer is likely to invade next. The innovation is now being advanced by a spinoff company to guide personalized cancer treatments.

      

      
        Who were the mystery humans behind Indonesia's million-year-old tools?
        A groundbreaking discovery on the Indonesian island of Sulawesi reveals that early hominins crossed treacherous seas over a million years ago, leaving behind stone tools that reshape our understanding of ancient migration. These findings, older than previous evidence in the region, highlight Sulawesi as a critical piece of the puzzle in human evolution. Yet, the absence of fossils keeps the identity of these tool-makers shrouded in mystery, sparking new questions about whether they were Homo erec...

      

      
        Scientists just built a detector that could finally catch dark matter
        Physicists have unveiled a new superconducting detector sensitive enough to hunt dark matter particles smaller than electrons. By capturing faint photon signals, the device pushes the search into uncharted territory.

      

      
        Don't toss cannabis leaves. Scientists just found rare compounds inside
        Scientists at Stellenbosch University have uncovered a rare class of plant compounds, flavoalkaloids, in Cannabis leaves for the first time. Using advanced two-dimensional chromatography and mass spectrometry, they identified 79 phenolic compounds across three strains, 25 of which had never before been reported in Cannabis. The surprising discovery highlights the complexity of the plant and its untapped biomedical potential beyond cannabinoids, opening new doors for research and medicine.

      

      
        Metformin's secret brain pathway revealed after 60 years
        Metformin, long trusted for diabetes, turns out to work in the brain too. By shutting down Rap1 in the hypothalamus, the drug lowers blood sugar more effectively than previously understood, opening doors for new therapies.

      

      
        NASA's celestial "Accident" unlocks secrets of Jupiter and Saturn
        Astronomers studying an oddball brown dwarf called "The Accident" have finally spotted silane, a long-predicted silicon molecule missing from Jupiter and Saturn's skies. Its ancient, oxygen-poor atmosphere allowed the molecule to form, offering new insight into how planetary atmospheres evolve.

      

      
        Scientists finally solve the mystery of ghostly halos on the ocean floor
        Barrels dumped off Southern California decades ago have been found leaking alkaline waste, not just DDT, leaving behind eerie white halos and transforming parts of the seafloor into toxic vents. The findings reveal a persistent and little-known legacy of industrial dumping that still shapes marine life today.

      

      
        Life on Mars? NASA discovers potential biosignatures in Martian mudstones
        NASA's Perseverance rover has discovered mudstones in Mars' Jezero Crater that contain organic carbon and unusual textures hinting at possible biosignatures. These findings suggest that ancient Martian environments may have supported chemical processes similar to those on Earth, where microbial life thrives. While the team stresses they have not discovered evidence of life, the rocks show chemical reactions and mineral formations that could point to biological activity.

      

      
        The invisible plastic threat you can finally see
        Researchers in Germany and Australia have created a simple but powerful tool to detect nanoplastics--tiny, invisible particles that can slip through skin and even the blood-brain barrier. Using an "optical sieve" test strip viewed under a regular microscope, these particles reveal themselves through striking color changes.

      

      
        Hungry flathead catfish are changing everything in the Susquehanna
        Flathead catfish are rapidly reshaping the Susquehanna River's ecosystem. Once introduced, these voracious predators climbed to the top of the food chain, forcing native fish like channel catfish and bass to shift diets and habitats. Using stable isotope analysis, researchers uncovered how the invaders disrupt food webs, broaden dietary overlaps, and destabilize energy flow across the river system. The findings show how a single invasive species can spark cascading ecological consequences.

      

      
        Sweat and food stains vanish under blue light
        Forget harsh bleach--scientists have discovered that powerful blue LED light can erase yellow stains from sweat, food, and oils without harming delicate fabrics like silk. By harnessing oxygen in the air as a natural oxidizer, the technique breaks down stubborn pigments such as beta carotene and lycopene, outshining hydrogen peroxide and even UV treatments.

      

      
        The foods that delay dementia and heart disease. Backed by a 15-year study
        What we eat as we age may determine how many chronic illnesses we face later in life. A 15-year study of more than 2,400 older adults reveals that diets rich in vegetables, whole grains, nuts, and healthy fats slow the accumulation of diseases like cardiovascular problems and dementia--while inflammatory diets heavy in red meat and sugary drinks speed it up. Researchers now aim to pinpoint the most effective dietary recommendations to promote longer, healthier lives.

      

      
        Simple blood test could spot Alzheimer's years before symptoms
        Scientists discovered that certain blood proteins linked to brain injury and inflammation strongly correlate with early signs of memory and cognitive decline, especially in Hispanic and Latino adults. This breakthrough points to a future where Alzheimer's could be detected early with a simple blood test.

      

      
        Why some plants are taking over the world
        Plants are spreading across the globe faster than ever, largely due to human activity, and new research shows that the very same traits that make plants thrive in their native lands also drive their success abroad. A study of nearly 4,000 European species reveals that tall, adaptable, nutrient-loving generalists dominate both at home and in foreign ecosystems.

      

      
        The ocean's most abundant microbe is near its breaking point
        Tiny ocean microbes called Prochlorococcus, once thought to be climate survivors, may struggle as seas warm. These cyanobacteria drive 5% of Earth's photosynthesis and underpin much of the marine food web. A decade of research shows they thrive only within a narrow temperature range, and warming oceans could slash their populations by up to 50% in tropical waters.

      

      
        Antarctica's frozen heart is warming fast, and models missed it
        New research has revealed that East Antarctica's vast and icy interior is heating up faster than its coasts, fueled by warm air carried from the Southern Indian Ocean. Using 30 years of weather station data, scientists uncovered a hidden climate driver that current models fail to capture, suggesting the world's largest ice reservoir may be more vulnerable than previously thought.

      

      
        Enceladus's plumes may be fooling us about life
        Saturn's icy moon Enceladus has long fascinated scientists with its spectacular water plumes, which NASA's Cassini spacecraft once revealed to contain organic molecules. Many hoped these molecules hinted at life-supporting chemistry in the moon's hidden ocean. But new experiments suggest they may not come from the ocean at all--instead, radiation from Saturn's magnetosphere could be producing them right on Enceladus's frozen surface.

      

      
        Hit the wrong spot and an asteroid returns on a collision course
        Scientists caution that asteroid deflection must be precise, as striking the wrong spot risks sending it through a gravitational keyhole that sets up a future collision with Earth. Using lessons from NASA's DART mission, researchers are developing probability maps to guide safer impact strategies.

      

      
        Planet birth photographed for the first time
        Astronomers have directly spotted a rare young planet, WISPIT 2b, still forming within the gap of a dusty ringed disk around a star like our sun--something long theorized but never observed until now.

      

      
        How orangutans thrive in feast and famine without gaining weight
        Orangutans, humans' close evolutionary relatives, have developed remarkable strategies to survive in the unpredictable rainforests of Borneo. A Rutgers-led study reveals that these apes balance protein intake and adjust their activity to match food availability, avoiding obesity and metabolic disease. Unlike humans, who often overeat processed foods without adjusting energy use, orangutans switch between fruits, leaves, and even stored body fat depending on the season. Their ability to maintain p...

      

      
        Light-powered chip makes AI 100 times more efficient
        Artificial intelligence is consuming enormous amounts of energy, but researchers at the University of Florida have built a chip that could change everything by using light instead of electricity for a core AI function. By etching microscopic lenses directly onto silicon, they've enabled laser-powered computations that cut power use dramatically while maintaining near-perfect accuracy.

      

      
        Smog in the brain: Dirty air speeds Alzheimer's decline
        Scientists have discovered that even short-term exposure to polluted air can speed up Alzheimer's, worsening toxic protein buildup in the brain and accelerating memory loss. The research connects fine particulate matter (PM2.5) from sources like smoke and traffic directly to faster cognitive decline.

      

      
        The sleep switch that builds muscle, burns fat, and boosts brainpower
        UC Berkeley researchers mapped the brain circuits that control growth hormone during sleep, uncovering a feedback system where sleep fuels hormone release, and the hormone regulates wakefulness. The discovery helps explain links between poor sleep, obesity, diabetes, and cognitive decline, while opening new paths for treating sleep and metabolic disorders.

      

      
        Seven blood molecules that could explain why you're always sleepy
        Scientists discovered seven molecules in the blood linked to excessive daytime sleepiness, a condition that affects one in three Americans and raises the risk of heart disease, obesity, and diabetes. The study highlights the role of both diet and hormones, finding that omega-3 and omega-6 fatty acids may protect against drowsiness, while compounds like tyramine may worsen it.

      

      
        Salmon's secret superfood is smaller than a grain of salt
        Tiny diatoms and their bacterial partners act as nature's nutrient factories, fueling insects and salmon in California's Eel River. Their pollution-free process could inspire breakthroughs in sustainable farming and energy.

      

      
        Scientists finally crack the mystery of rogue waves
        Once thought to be sailors' myths, rogue waves gained credibility after a towering 80-foot wall of water struck the Draupner oil platform in 1995. New research shows that these extreme waves don't need mysterious forces to form--they emerge when ordinary ocean behaviors like wave alignment and nonlinear stretching converge at the wrong moment.

      

      
        Autism symptoms vanish in mice after Stanford brain breakthrough
        Scientists at Stanford have found that hyperactivity in the brain's reticular thalamic nucleus may drive autism-like behaviors. In mouse models, drugs and neuromodulation techniques that suppressed this overactive region reversed symptoms, hinting at new therapeutic pathways that overlap with epilepsy treatments.

      

      
        Dinosaur teeth reveal secrets of Jurassic life 150 million years ago
        Sauropod tooth scratches reveal that some dinosaurs migrated seasonally, others ate a wide variety of plants, and climate strongly shaped their diets. Tanzania's sand-blasted vegetation left especially heavy wear, offering rare insights into ancient ecosystems.

      

      
        AI has no idea what it's doing, but it's threatening us all
        Artificial intelligence is reshaping law, ethics, and society at a speed that threatens fundamental human dignity. Dr. Maria Randazzo of Charles Darwin University warns that current regulation fails to protect rights such as privacy, autonomy, and anti-discrimination. The "black box problem" leaves people unable to trace or challenge AI decisions that may harm them.

      

      
        Flamingos reveal their secret to staying young
        Some animals don't age at the same pace, and flamingos may hold the key to why. A decades-long study in France reveals that resident flamingos, which stay put, enjoy early-life advantages but pay later with accelerated aging, while migratory flamingos endure early hardships yet age more slowly. This surprising link between movement and longevity challenges old assumptions and offers new insights into the science of aging.

      

      
        One number at age 7 could predict how long you live
        Children with higher blood pressure as young as age 7 face a sharply increased risk of dying from cardiovascular disease by their mid-50s, according to a massive decades-long study. Researchers found that even moderately elevated readings, not just full hypertension, raised the danger, with risks climbing as much as 40-50%.

      

      
        Scientists just made the first time crystal you can see
        Physicists at the University of Colorado Boulder have created the first time crystal that humans can actually see, using liquid crystals that swirl into never-ending patterns when illuminated by light. This breakthrough builds on Nobel laureate Frank Wilczek's 2012 theory of time crystals--structures that move forever in repeating cycles, like a perpetual motion machine or looping GIF. Under the microscope, these crystals form colorful, striped patterns that dance endlessly, opening possibilities ...

      

      
        Scientists just cracked a 60-million-year-old volcanic mystery
        Cambridge scientists discovered that thin, weak zones in Earth's plates helped spread Iceland's mantle plume across the North Atlantic, explaining why volcanic activity once spanned thousands of kilometers. These ancient scars not only shaped the landscape but still influence earthquakes and could point to untapped geothermal energy.

      

      
        Scientists just made CRISPR three times more effective
        Northwestern scientists have developed a new nanostructure that supercharges CRISPR's ability to safely and efficiently enter cells, potentially unlocking its full power to treat genetic diseases. By wrapping CRISPR's tools in spherical DNA-coated nanoparticles, researchers tripled gene-editing success rates, improved precision, and dramatically reduced toxicity compared to current methods.

      

      
        Panama's ocean lifeline vanishes for the first time in 40 years
        Every year, Panama's Pacific coast benefits from powerful seasonal winds that drive nutrient-rich waters to the surface, sustaining fisheries and protecting coral reefs. But in 2025, for the first time in at least four decades, this crucial upwelling did not occur. Scientists suspect weakened trade winds linked to climate disruption played a role, leaving cooler waters absent and fisheries under stress.

      

      
        Astronomers uncover a hidden world on the solar system's edge
        Astronomers have uncovered a massive new trans-Neptunian object, 2017 OF201, lurking at the edge of our solar system. With an orbit stretching 25,000 years and a size that may qualify it as a dwarf planet, this mysterious world challenges long-held assumptions about the "empty" space beyond Neptune. Its unusual trajectory sets it apart from other distant bodies and may even cast doubt on the controversial Planet Nine hypothesis.

      

      
        Strange new bacteria found in Amazon sand flies. Could it spread to humans?
        A newly discovered species of Bartonella bacteria in Brazil's Amazon sand flies shares DNA similarities with dangerous Andean strains. Scientists stress the need for further studies to see if it can infect humans and spread beyond its known regions.

      

      
        MIT scientists uncover shocking origin of the moon's magnetic scars
        For decades, scientists have puzzled over why lunar rocks show signs of strong magnetism when the moon itself has no global magnetic field today. New simulations suggest the answer may lie in a powerful asteroid impact billions of years ago.

      

      
        A common supplement could reverse the hidden harm of sucralose
        Sucralose, the sugar substitute in many diet products, may weaken cancer immunotherapy by altering gut bacteria and reducing arginine levels needed for immune cells. But supplementation with arginine or citrulline could counteract this effect, pointing to new clinical trial possibilities.

      

      
        Satellites confirm 1990s sea-level predictions were shockingly accurate
        Satellite data reveals sea-level rise has unfolded almost exactly as predicted by 1990s climate models, with one key underestimation: melting ice sheets. Researchers stress the importance of refining local projections as seas continue to rise faster than before.

      

      
        The fat you can't see may be damaging your heart, even if you exercise
        Hidden fat wrapped around organs, known as visceral fat, has now been linked to faster heart aging. Using AI and imaging from more than 21,000 people in the UK Biobank, scientists found that this invisible belly fat accelerates stiffening and inflammation of the heart, while fat stored around hips and thighs may actually protect women.

      

      
        Experts warn: Smartphones before 13 could harm mental health for life
        Getting a smartphone before age 13 may drastically increase the risk of poor mental health later in life, according to data from more than 100,000 people. Early use is linked to suicidal thoughts, aggression, and detachment, largely driven by social media, cyberbullying, and lost sleep. Researchers urge urgent action to restrict access and protect young minds.

      

      
        Baby pterosaurs died in ancient storms--and their fossils reveal the truth
        Two tiny pterosaurs, preserved for 150 million years, have revealed a surprising cause of death: violent storms. Researchers at the University of Leicester discovered both hatchlings, nicknamed Lucky and Lucky II, with broken wings--injuries consistent with being tossed through the air by powerful gusts. These storms not only claimed their lives but also created the rare conditions that preserved them so perfectly in the Solnhofen limestones.

      

      
        Scientists made plastic that eats carbon
        A team of chemists has discovered how to transform PET plastic waste into BAETA, a material that captures CO2 with remarkable efficiency. Instead of ending up as microplastics in the environment, discarded bottles and textiles could become tools to combat climate change. The method is energy-friendly, scalable, and potentially lucrative, offering industries both sustainability and practicality.

      

      
        Tiny gold quantum needles with astonishing powers discovered
        Scientists at the University of Tokyo have unveiled "gold quantum needles," a newly discovered nanocluster structure formed under unusual synthesis conditions. Unlike typical spherical clusters, these elongated, pencil-shaped formations display unique quantum behaviors and respond to near-infrared light, making them promising tools for biomedical imaging and energy applications.
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Your morning coffee could secretly be weakening antibiotics | ScienceDaily
Ingredients of our daily diet - including caffeine - can influence the resistance of bacteria to antibiotics. This has been shown in a new study by a team of researchers at the Universities of Tubingen and Wurzburg led by Professor Ana Rita Brochado. They discovered bacteria such as Escherichia coli (E. coli) orchestrate complex regulatory cascades to react to chemical stimuli from their direct environment which can influence the effectiveness of antimicrobial drugs.


						
In a systematic screening, Brochado's team investigated how 94 different substances - including antibiotics, prescription drugs, and food ingredients - influence the expression of key gene regulators and transport proteins of the bacterium E. coli, a potential pathogen. Transport proteins function as pores and pumps in the bacterial envelope and control which substances enter or leave the cell. A finely tuned balance of these mechanisms is crucial for the survival of bacteria.

Researchers describe phenomenon as an 'antagonistic interaction'

"Our data show that several substances can subtly but systematically influence gene regulation in bacteria," says PhD student Christoph Binsfeld, first author of the study. The findings suggest even everyday substances without a direct antimicrobial effect - e.g. caffeinated drinks - can impact certain gene regulators that control transport proteins, thereby changing what enters and leaves the bacterium. "Caffeine triggers a cascade of events starting with the gene regulator Rob and culminating in the change of several transport proteins in E. coli - which in turn leads to a reduced uptake of antibiotics such as ciprofloxacin," explains Ana Rita Brochado. This results in caffeine weakening the effect of this antibiotic. The researchers describe this phenomenon as an 'antagonistic interaction.'
"Caffeine triggers a cascade of events starting with the gene regulator Rob and culminating in the change of several transport proteins in E. coli - which in turn leads to a reduced uptake of antibiotics such as ciprofloxacin." Ana Rita Brochado

This weakening effect of certain antibiotics was not detectable in Salmonella enterica, a pathogen closely related to E. coli. This shows that even in similar bacterial species, the same environmental stimuli can lead to different reactions - possibly due to differences in transport pathways or their contribution to antibiotic uptake. President Prof. Dr. Dr. h.c. (Doshisha) Karla Pollmann emphasizes: "Such fundamental research into the effect of substances consumed on a daily basis underscores the vital role of science in understanding and resolving real-world problems."

The study, which has been published in the scientific journal PLOS Biology, makes an important contribution to the understanding of what is called 'low-level' antibiotic resistance, which is not due to classic resistance genes, but to regulation and environmental adaptation. This could have implications for future therapeutic approaches, including what is taken during treatment and in what amount, and whether another drug or food ingredient - should be given greater consideration.
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Hubble just captured a glittering star cluster like no other | ScienceDaily
This new NASA/ESA Hubble Space Telescope Picture of the Week features a cloudy starscape from an impressive star cluster. This scene is located in the Large Magellanic Cloud, a dwarf galaxy situated about 160,000 light-years away in the constellations Dorado and Mensa. With a mass equal to 10-20% of the mass of the Milky Way, the Large Magellanic Cloud is the largest of the dozens of small galaxies that orbit our galaxy.


						
The Large Magellanic Cloud is home to several massive stellar nurseries where gas clouds, like those strewn across this image, coalesce into new stars. Today's image depicts a portion of the galaxy's second-largest star-forming region, which is called N11. (The most massive and prolific star-forming region in the Large Magellanic Cloud, the Tarantula Nebula, is a frequent target for Hubble.) We see bright, young stars lighting up the gas clouds and sculpting clumps of dust with powerful ultraviolet radiation.

This image marries observations made roughly 20 years apart, a testament to Hubble's longevity. The first set of observations, which were carried out in 2002-2003, capitalized on the exquisite sensitivity and resolution of the then-newly-installed Advanced Camera for Surveys. Astronomers turned Hubble toward the N11 star cluster to do something that had never been done before at the time: catalogue all the stars in a young cluster with masses between 10% of the Sun's mass and 100 times the Sun's mass.

The second set of observations came from Hubble's newest camera, the Wide Field Camera 3. These images focused on the dusty clouds that suffuse the cluster, bringing a new perspective on cosmic dust.
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This rare white dwarf looks normal, until Hubble shows its explosive secret | ScienceDaily
An international team of astronomers has discovered a cosmic rarity: an ultra-massive white dwarf star resulting from a white dwarf merging with another star, rather than through the evolution of a single star. This discovery, made by NASA's Hubble Space Telescope's sensitive ultraviolet observations, suggests these rare white dwarfs may be more common than previously suspected.


						
"It's a discovery that underlines things may be different from what they appear to us at first glance," said the principal investigator of the Hubble program, Boris Gaensicke, of the University of Warwick in the United Kingdom. "Until now, this appeared as a normal white dwarf, but Hubble's ultraviolet vision revealed that it had a very different history from what we would have guessed."

A white dwarf is a dense object with the same diameter as Earth, and represents the end state for stars that are not massive enough to explode as core-collapse supernovae. Our Sun will become a white dwarf in about 5 billion years.

In theory, a white dwarf can have a mass of up to 1.4 times that of the Sun, but white dwarfs heavier than the Sun are rare. These objects, which astronomers call ultra-massive white dwarfs, can form either through the evolution of a single massive star or through the merger of a white dwarf with another star, such as a binary companion.

This new discovery, published in the journal Nature Astronomy, marks the first time that a white dwarf born from colliding stars has been identified by its ultraviolet spectrum. Prior to this study, six white dwarf merger products were discovered via carbon lines in their visible-light spectra. All seven of these are part of a larger group that were found to be bluer than expected for their masses and ages from a study with ESA's Gaia mission in 2019, with the evidence of mergers providing new insights into their formation history.

Astronomers used Hubble's Cosmic Origins Spectrograph to investigate a white dwarf called WD 0525+526. Located 128 light-years away, it is 20% more massive than the Sun. In visible light, the spectrum of WD 0525+526's atmosphere resembled that of a typical white dwarf. However, Hubble's ultraviolet spectrum revealed something unusual: evidence of carbon in the white dwarf's atmosphere.

White dwarfs that form through the evolution of a single star have atmospheres composed of hydrogen and helium. The core of the white dwarf is typically composed mostly of carbon and oxygen or oxygen and neon, but a thick atmosphere usually prevents these elements from appearing in the white dwarf's spectrum.




When carbon appears in the spectrum of a white dwarf, it can signal a more violent origin than the typical single-star scenario: the collision of two white dwarfs, or of a white dwarf and a subgiant star. Such a collision can burn away the hydrogen and helium atmospheres of the colliding stars, leaving behind a scant layer of hydrogen and helium around the merger remnant that allows carbon from the white dwarf's core to float upward, where it can be detected.

WD 0525+526 is remarkable even within the small group of white dwarfs known to be the product of merging stars. With a temperature of almost 21,000 kelvins (37,000 degrees Fahrenheit) and a mass of 1.2 solar masses, WD 0525+526 is hotter and more massive than the other white dwarfs in this group.

WD 0525+526's extreme temperature posed something of a mystery for the team. For cooler white dwarfs, such as the six previously discovered merger products, a process called convection can mix carbon into the thin hydrogen-helium atmosphere. WD 0525+526 is too hot for convection to take place, however. Instead, the team determined a more subtle process called semi-convection brings a small amount of carbon up into WD 0525+526's atmosphere. WD 0525+526 has the smallest amount of atmospheric carbon of any white dwarf known to result from a merger, about 100,000 times less than other merger remnants.

The high temperature and low carbon abundance mean that identifying this white dwarf as the product of a merger would have been impossible without Hubble's sensitivity to ultraviolet light. Spectral lines from elements heavier than helium, like carbon, become fainter at visible wavelengths for hotter white dwarfs, but these spectral signals remain bright in the ultraviolet, where Hubble is uniquely positioned to spot them.

"Hubble's Cosmic Origins Spectrograph is the only instrument that can obtain the superb quality ultraviolet spectroscopy that was required to detect the carbon in the atmosphere of this white dwarf," said study lead Snehalata Sahu from the University of Warwick.

Because WD 0525+526's origin was revealed only once astronomers glimpsed its ultraviolet spectrum, it's likely that other seemingly "normal" white dwarfs are actually the result of cosmic collisions -- a possibility the team is excited to explore in the future.

"We would like to extend our research on this topic by exploring how common carbon white dwarfs are among similar white dwarfs, and how many stellar mergers are hiding among the normal white dwarf family," said study co-leader Antoine Bedrad from the University of Warwick. "That will be an important contribution to our understanding of white dwarf binaries, and the pathways to supernova explosions."

The Hubble Space Telescope has been operating for more than three decades and continues to make ground-breaking discoveries that shape our fundamental understanding of the universe. Hubble is a project of international cooperation between NASA and ESA (European Space Agency). NASA's Goddard Space Flight Center in Greenbelt, Maryland, manages the telescope and mission operations. Lockheed Martin Space, based in Denver, also supports mission operations at Goddard. The Space Telescope Science Institute in Baltimore, which is operated by the Association of Universities for Research in Astronomy, conducts Hubble science operations for NASA.
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Blocked blood flow makes cancer grow faster | ScienceDaily
Cutting off blood flow can prematurely age the bone marrow, weakening the immune system's ability to fight cancer, according to a new study from NYU Langone Health.


						
Published online August 19 in JACC-CardioOncology, the study showed that peripheral ischemia-restricted blood flow in the arteries in the legs-caused breast tumors in mice to grow at double the rate seen in mice without restricted flow. These findings build on a 2020 study from the same team that found ischemia during a heart attack to have the same effect.

Ischemia occurs when fatty deposits, such as cholesterol, accumulate in artery walls, leading to inflammation and clotting that restrict the flow of oxygen-rich blood. When this happens in the legs, it causes peripheral artery disease, which affects millions of Americans, and can increase the risk of heart attack or stroke.

"Our study shows that impaired blood flow drives cancer growth regardless of where it happens in the body," says corresponding author Kathryn J. Moore, PhD, the Jean and David Blechman Professor of Cardiology in the Department of Medicine, Leon H. Charney Division of Cardiology, NYU Grossman School of Medicine. "This link between peripheral artery disease and breast cancer growth underscores the critical importance of addressing metabolic and vascular risk factors as part of a comprehensive cancer treatment strategy."

Importantly, the research team found that restricted blood flow triggers a shift toward immune cell populations that cannot efficiently fight infections and cancer, mirroring changes seen with aging.

Systemic Skewing

To examine the mechanisms behind the link between cardiovascular disease and cancer growth, the study authors developed a mouse model with breast tumors and induced temporary ischemia in one hind limb. The team then compared cancer growth in mice with and without impaired blood flow.




Their findings build on the nature of the immune system, which evolved to attack invading bacteria and viruses, and under normal conditions, to detect and eliminate cancer cells. These protective functions rely on stem cell reserves in the bone marrow, which can be activated as needed to produce key white blood cell populations throughout life.

Normally, the immune system responds to injury or infection by ramping up inflammation to eliminate threats, then scaling back to avoid harm to healthy tissue. This balance is maintained by a mix of immune cells that either activate or suppress inflammation. The researchers found that reduced blood flow disrupts this equilibrium. It reprograms stem cells in the bone marrow to favor the production of "myeloid" immune cells (monocytes, macrophages, neutrophils) that dampen immune responses, while reducing output of lymphocytes like T cells that help to mount strong anti-tumor responses.

The local environment within tumors showed a similar shift, accumulating more immune-suppressive cells- including Ly6Chi monocytes, M2-like F4/80+ MHCIIlo macrophages, and regulatory T cells - that shield cancer from immune attack.

Further experiments showed that these immune changes were long-lasting. Ischemia not only altered the expression of hundreds of genes, shifting immune cells into a more cancer-tolerant state, but also reorganized the structure of chromatin-the protein scaffolding that controls access to DNA-making it harder for immune cells to activate genes involved in fighting cancer.

"Our results reveal a direct mechanism by which ischemia drives cancer growth, reprogramming stem cells in ways that resemble aging and promote immune tolerance," says first author Alexandra Newman, PhD, a postdoctoral scholar in Dr. Moore's lab. "These findings open the door to new strategies in cancer prevention and treatment, like earlier cancer screening for patients with peripheral artery disease and using inflammation-modulating therapies to counter these effects."

Moving forward, the research team hopes to help design clinical studies that evaluate whether existing inflammation-targeted therapies can counter post-ischemic changes driving tumor growth.

Along with Drs. Newman and Moore, study authors from the Cardiovascular Research Center and the Leon H. Charney Division of Cardiology, both within the Department of Medicine at the NYU Grossman School of Medicine, were Jose Gabriel Barcia Duran, Richard Von Itter, Jessie Dalman, Brian Lim, Morgane Gourvest, Tarik Zahr, Kristin Wang, Tracy Zhang, Noah Albarracin, Whitney Rubin, Fazli K. Bozal, Chiara Giannarelli, Michael Gildea, and Coen van Solingen. Also an author was Kory Lavine of the Department of Pathology and Immunology at Washington University School of Medicine, Saint Louis.

The study was supported by American Heart Association grants 915560, 25CDA1437452, 23POST1029885, 25PRE1373174, and 23SCEFIA1153739; as well as by National Institutes of Health grants T32GM136542, F30HL167568, T32HL098129; R01 HL151078, R01 HL161185, R35 HL161185, R01HL153712, R01HL172335, R01HL172365, and P01HL131481. The work was also supported by the Sarnoff Cardiovascular Research Foundation, the LeDucq Foundation Network, and Laura and Isaac Perlmutter Cancer Center support grant P30CA016087.
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Surprising gut discovery reveals a hidden trigger of diabetes and liver disease | ScienceDaily
A team of Canadian scientists has discovered a surprising new way to improve blood sugar levels and reduce liver damage: by trapping a little-known fuel made by gut bacteria before they wreak havoc on the body.


						
The findings, published in Cell Metabolism on July 29, 2025, could open the door to new therapies to treat metabolic diseases like type 2 diabetes and fatty liver disease.

Researchers at McMaster University, Universite Laval and the University of Ottawa showed that a molecule produced by microbes in the gut can sneak into the bloodstream and fuel the liver to make more glucose and fat than necessary. But when researchers developed a way to trap this molecule in the gut before it enters the body, they saw dramatic improvements in blood sugar control and fatty liver disease in mice with obesity.

"This is a new twist on a classic metabolic pathway," says Jonathan Schertzer, senior and corresponding author and professor in the Department of Biochemistry and Biomedical Sciences at McMaster. "We've known for nearly a century that muscles and the liver exchange lactate and glucose -- a process called the Cori cycle. What we've discovered is a new branch of that cycle, where gut bacteria are also part of the conversation."

In 1947, married scientists Carl Ferdinand Cori and Gerty Theresa Cori were awarded the Nobel Prize in Physiology or Medicine for their work showing how muscles in the body generate lactate that fuels the liver to produce blood glucose, which then cycles back to fuel the muscle. The work laid the foundation to explain how muscles use a form of lactate (L-lactate), and the liver uses blood glucose, to communicate and exchange fuel with each other.

The Canadian team found that obese mice -- and even people with obesity -- have higher levels of a lesser-known molecule, D-lactate, in their blood. Unlike the more familiar L-lactate made by muscles, most of the D-lactate comes from gut microbes and was shown to raise blood sugar and liver fat more aggressively.

To stop this, the researchers created a "gut substrate trap" -- a safe, biodegradable polymer that binds to D-lactate in the gut and prevents it from being absorbed. Mice fed this trap had lower blood glucose, less insulin resistance, and reduced liver inflammation and fibrosis -- all without changing their diet or body weight.

"This is a completely new way to think about treating metabolic diseases like type 2 diabetes and fatty liver disease. Instead of targeting hormones or the liver directly, we're intercepting a microbial fuel source before it can do harm," says Schertzer, a member of the Centre for Metabolism, Obesity, and Diabetes Research (MODR) and Farncombe Family Digestive Health Research Institute at McMaster. Schertzer holds a Canada Research Chair in Metabolic Inflammation.

The research, funded by the Canadian Institutes of Health Research (CIHR), highlights the growing importance of the microbiome in chronic diseases.
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Mapping the secret escape routes of deadly brain tumors | ScienceDaily
Glioblastoma is a devastatingly effective brain cancer. Doctors can cut it out or blast it with radiation, but that only buys time. The cancer has an insidious ability to hide enough tumor cells in tissue around the tumor to allow it to return as deadly as ever.


						
Patients diagnosed with glioblastoma survive for an average of 15 months.

What's needed is a better way of identifying those hidden cancer cells and predicting where the tumor might grow next. Jennifer Munson believes she and her research team at the Fralin Biomedical Research Institute at VTC have developed a tool to do just that.

Their method, described recently in npj Biomedical Innovations, combines magnetic resonance imaging, Munson's in-depth knowledge of how fluid moves through human tissues, and an algorithm Munson's team developed to identify and predict where the cancer might reappear.

"If you can't find the tumor cells, you can't kill the tumor cells, whether that's by cutting them out, hitting them with radiation therapy, or getting drugs to them," said Munson, professor and director of the FBRI Cancer Research Center -- Roanoke. "This is a method that now we believe can allow us to find those tumor cells."

Currently, doctors plan surgeries to remove glioblastoma tumors based on radiological scans, but that only provides a view of the area just outside the cancer's edge. During surgery, fluorescent dyes highlight cancer cells, but the dyes don't penetrate deeply and the cells have to be visible to the eye.

"Those methods are not going to see a cell that has migrated or invaded further into the tissue, which is something that we think we can do with this method," said Munson, who also holds an appointment in Virginia Tech's Department of Biomedical Engineering and Mechanics.




Munson's research focuses primarily on interstitial fluid flow -- the movement of fluid through the spaces between cells in tissues. The flow behaves differently in different diseases.

In studying glioblastoma, Munson's lab found that faster flows predict where tumor cells are invading. More random motion of the fluid, or diffusion, however, correlates with less invasion by the cancer cells.

But a new metric Munson's team developed proved to be the best predictor. The fluid flow around the tumor establishes pathways, like streams merging into rivers, which the cancer cells follow to migrate into the surrounding tissue.

"This could tell a surgeon where there's going to be a higher chance of there being more tumor cells, so they might be a little more aggressive, if it's safe to the patient to go after a more invasive region," Munson said.

Munson's findings underpin the work of a new spinoff company, Cairina, which aims to improve cancer treatment through a more personalized approach to surgery and cancer therapies.

"Cairina is trying to take this to the next level," Munson said. "Our goal is to supply surgeons and radiation oncologists with probability maps or hotspot maps, where we would predict more cancer cell invasion to support more aggressive therapeutic application, and also to identify where there may be less invasion, to help spare tissue from unnecessary treatment."

This research was funded by grants from the National Cancer Institute, the Red Gates Foundation, the American Cancer Society, and the National Institute of Neurological Disorders and Stroke.
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Who were the mystery humans behind Indonesia's million-year-old tools? | ScienceDaily
Recent findings, made by Griffith University researchers, show that early hominins made a major deep-sea crossing to reach the Indonesian island of Sulawesi much earlier than previously established, based on the discovery of stone tools dating to at least 1.04 million years ago at the Early Pleistocene (or 'Ice Age') site of Calio.


						
Budianto Hakim from the National Research and Innovation Agency of Indonesia (BRIN) and Professor Adam Brumm from the Australian Research Centre for Human Evolution at Griffith University led the research published recently in Nature.

A field team led by Hakim excavated a total of seven stone artefacts from the sedimentary layers of a sandstone outcrop in a modern corn field at the southern Sulawesi location.

In the Early Pleistocene, this would have been the site of hominin tool-making and other activities such as hunting, in the vicinity of a river channel.

The Calio artefacts consist of small, sharp-edged fragments of stones (flakes) that the early human tool-makers struck from larger pebbles that had most likely been obtained from nearby riverbeds.

The Griffith-led team used palaeomagnetic dating of the sandstone itself and direct-dating of an excavated pig fossil, to confirm an age of at least 1.04 million years for the artifacts.

Previously, Professor Brumm's team had revealed evidence for hominin occupation in this archipelago, known as Wallacea, from at least 1.02 million years ago, based on the presence of stone tools at Wolo Sege on the island of Flores, and by around 194 thousand years ago at Talepu on Sulawesi.




The island of Luzon in the Philippines, to the north of Wallacea, had also yielded evidence of hominins from around 700,000 years ago.

"This discovery adds to our understanding of the movement of extinct humans across the Wallace Line, a transitional zone beyond which unique and often quite peculiar animal species evolved in isolation," Professor Brumm said.

"It's a significant piece of the puzzle, but the Calio site has yet to yield any hominin fossils; so while we now know there were tool-makers on Sulawesi a million years ago, their identity remains a mystery."

The original discovery of Homo floresiensis (the 'hobbit') and subsequent 700,000-year-old fossils of a similar small-bodied hominin on Flores, also led by Professor Brumm's team, suggested that it could have been Homo erectus that breached the formidable marine barrier between mainland Southeast Asia to inhabit this small Wallacean island, and, over hundreds of thousands of years, underwent island dwarfism.

Professor Brumm said his team's recent find on Sulawesi has led him to wonder what might have happened to Homo erectus on an island more than 12 times the size of Flores?

"Sulawesi is a wild card - it's like a mini-continent in itself," he said.

"If hominins were cut off on this huge and ecologically rich island for a million years, would they have undergone the same evolutionary changes as the Flores hobbits? Or would something totally different have happened?"

The study 'Hominins on Sulawesi during the Early Pleistocene' has been published in Nature.
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Scientists just built a detector that could finally catch dark matter | ScienceDaily
About 80 percent of the universe's mass is thought to consist of dark matter. And yet, little is known about the composition and structure of the particles that make up dark matter, presenting physicists with some fundamental questions. To explore this elusive matter, researchers are attempting to capture photons, or light particles, which are produced when dark matter particles collide with the visible matter we are familiar with.


						
Most experiments to date have focused on dark matter particles with masses that more or less overlap with those of known elementary particles. If the particles are lighter than an electron, however, it is unlikely they would be detectable with the current standard, namely detectors based on liquid xenon. So far, no experiment has succeeded in directly detecting dark matter. Yet this in itself is an important finding, as it shows that dark matter particles do not exist within the mass range and interaction strength tested.

New device sensitive to lower-energy events 

An international team led by Laura Baudis, Titus Neupert, Bjorn Penning and Andreas Schilling from UZH's Department of Physics has now been able to probe the existence of dark matter particles across a wide mass range below one mega electron volt (MeV). Using an improved superconducting nanowire single-photon detector (SNSPD), the researchers reached a sensitivity threshold of about one-tenth the mass of an electron, above which dark matter particles are highly unlikely to exist. "This is the first time we've been able to search for dark matter particles in such a low mass range, made possible by a new detector technology," says first author Laura Baudis.

In a 2022 proof of concept, the researchers had tested the first SNSPD device that's highly sensitive to lower-energy photons. When a photon strikes the nanowire, it heats it up slightly and causes it to instantly lose its superconductivity. The wire briefly becomes a regular conductor, and the resulting increase in electrical resistance can be measured.

Detecting smallest dark matter particles

For their latest experiment, the UZH scientists optimized their SNSPD for dark matter detection. In particular, they equipped it with superconducting microwires instead of nanowires to maximize its cross section. They also gave it a thin, planar geometry that makes it highly sensitive to changes in direction. Scientists assume that the Earth passes through a "wind" of dark matter particles, and the particle's direction therefore shifts over the course of the year depending on relative velocity. A device capable of picking up directional changes can help to filter out non-dark-matter events.

"Further technological improvements to the SNSPD could enable us to detect signals from dark matter particles with even smaller masses. We also want to deploy the system underground, where it will be better shielded from other sources of radiation," Titus Neupert says. Below the mass range of electrons, current models to describe dark matter face considerable astrophysical and cosmological constraints.
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Don't toss cannabis leaves. Scientists just found rare compounds inside | ScienceDaily
Analytical chemists from Stellenbosch University (SU) have provided the first evidence of a rare class of phenolics, called flavoalkaloids, in Cannabis leaves.


						
Phenolic compounds, especially flavonoids, are well-known and sought after in the pharmaceutical industry because of their antioxidant, anti-inflammatory, and anti-carcinogenic properties.

The researchers identified 79 phenolic compounds in three strains of Cannabis grown commercially in South Africa, of which 25 were reported for the first time in Cannabis. Sixteen of these compounds were tentatively identified as flavoalkaloids. Interestingly, the flavoalkaloids were mainly found in the leaves of only one of the strains. The results were published in the Journal of Chromatography A recently.

Dr Magriet Muller, an analytical chemist in the LC-MS laboratory of the Central Analytical Facility (CAF) at Stellenbosch University and first author on the paper, says the analysis of plant phenolics is challenging due to their low concentration and extreme structural diversity.

"Most plants contain highly complex mixtures of phenolic compounds, and while flavonoids occur widely in the plant kingdom, the flavoalkaloids are very rare in nature," she explains.

"We know that Cannabis is extremely complex - it contains more than 750 metabolites - but we did not expect such high variation in phenolic profiles between only three strains, nor to detect so many compounds for the first time in the species. Especially the first evidence of flavoalkaloids in Cannabis was very exciting."

For her postgraduate studies in SU's Department of Chemistry and Polymer Science, she developed powerful analytical methods combining comprehensive two-dimensional liquid chromatography and high-resolution mass spectrometry for the detailed characterisation of phenolic compounds.




"We were looking for a new application for the methods that I developed, after successfully testing them on rooibos tea, grapes and wine. I then decided to apply the methods to Cannabis because I knew it was a complex sample, and that Cannabis phenolics have not been well characterised," she explains.

According to Prof. Andre de Villiers, her study leader and main author on the paper, he was blown away by the chromatographic results that Muller obtained: "The excellent performance of two-dimensional liquid chromatography allowed separation of the flavoalkaloids from the much more abundant flavonoids, which is why we were able to detect these rare compounds for the first time in Cannabis." He leads the analytical chemistry research group in SU's Department of Chemistry and Polymer Science.

Prof. De Villiers says it is obvious there is still much to gain from studying Cannabis, as the bulk of research in this field to date has been focused on the pharmacological properties of the mood-effecting cannabinoids.

"Our analysis again highlights the medicinal potential of Cannabis plant material, currently regarded as waste. Cannabis exhibits a rich and unique non-cannabinoid phenolic profile, which could be relevant from a biomedical research perspective," he concludes.
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Metformin's secret brain pathway revealed after 60 years | ScienceDaily
Although metformin has been the go-to medication to manage type 2 diabetes for more than 60 years, researchers still do not have a complete picture of how it works. Scientists at Baylor College of Medicine and international collaborators have discovered a previously unrecognized new player mediating clinically relevant effects of metformin: the brain. By uncovering a brain pathway involved in metformin's anti-diabetic action, researchers have discovered new possibilities for treating diabetes more effectively and precisely. The study appeared in Science Advances.


						
"It's been widely accepted that metformin lowers blood glucose primarily by reducing glucose output in the liver. Other studies have found that it acts through the gut," said corresponding author Dr. Makoto Fukuda, associate professor of pediatrics - nutrition at Baylor. "We looked into the brain as it is widely recognized as a key regulator of whole-body glucose metabolism. We investigated whether and how the brain contributes to the anti-diabetic effects of metformin."

The team focused on a small protein called Rap1, found in a specific part of the brain known as the ventromedial hypothalamus (VMH). The researchers discovered that metformin's ability to lower blood sugar at clinically relevant doses depends on turning off Rap1 in this brain region.

To test this, the Fukuda lab and his colleagues used genetically modified mice that lacked Rap1 in their VMH. These mice were fed a high-fat diet to mimic type 2 diabetes. When given low doses of metformin, the drug failed to lower their blood sugar. However, other diabetes medications like insulin and GLP-1 agonists still worked.

To further show that the brain is a key player, the researchers injected tiny amounts of metformin directly into the brains of diabetic mice. The result was a significant drop in blood sugar, even with doses thousands of times smaller than what's typically given by mouth.

"We also investigated which cells in the VMH were involved in mediating metformin's effects," Fukuda said. "We found that SF1 neurons are activated when metformin is introduced into the brain, suggesting they're directly involved in the drug's action."

Using brain slices, the scientists recorded the electrical activity of these neurons. Metformin made most of them more active, but only if Rap1 was present. In mice lacking Rap1 in these neurons, metformin had no effect, showing that Rap1 is essential for metformin to "switch on" these brain cells and lower blood sugar.




"This discovery changes how we think about metformin," Fukuda said. "It's not just working in the liver or the gut, it's also acting in the brain. We found that while the liver and intestines need high concentrations of the drug to respond, the brain reacts to much lower levels."

Although few anti-diabetic drugs act on the brain, this study shows that widely used metformin has been doing so all along. "These findings open the door to developing new diabetes treatments that directly target this pathway in the brain," Fukuda said. "In addition, metformin is known for other health benefits, such as slowing brain aging. We plan to investigate whether this same brain Rap1 signaling is responsible for other well-documented effects of the drug on the brain."

Other contributors to this work include Hsiao-Yun Lin, Weisheng Lu, Yanlin He, Yukiko Fu, Kentaro Kaneko, Peimeng Huang, Ana B De la Puente-Gomez, Chunmei Wang, Yongjie Yang, Feng Li and Yong Xu. The authors are affiliated with one or more of the following institutions: Baylor College of Medicine, Louisiana State University, Nagoya University - Japan and Meiji University - Japan.

This work was supported by grants from: National Institutes of Health (R01DK136627, R01DK121970, R01DK093587, R01DK101379, P30-DK079638, R01DK104901, R01DK126655), USDA/ARS (6250-51000-055), American Heart Association (14BGIA20460080, 15POST22500012) and American Diabetes Association (1-17-PDF-138). Further support was provided by the Uehara Memorial Foundation, Takeda Science Foundation, Japan Foundation for Applied Enzymology and the NMR and Drug Metabolism Core at Baylor College of Medicine.
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NASA's celestial "Accident" unlocks secrets of Jupiter and Saturn | ScienceDaily
An unusual cosmic object is helping scientists better understand the chemistry hidden deep in Jupiter and Saturn's atmospheres -- and potentially those of exoplanets.


						
Why has silicon, one of the most common elements in the universe, gone largely undetected in the atmospheres of Jupiter, Saturn, and gas planets like them orbiting other stars? A new study using observations from NASA's James Webb Space Telescope sheds light on this question by focusing on a peculiar object that astronomers discovered by chance in 2020 and called "The Accident."

The results were published on September 4 in the journal Nature.

The Accident is a brown dwarf, a ball of gas that's not quite a planet and not quite a star. Even among its already hard-to-classify peers, The Accident has a perplexing mix of physical features, some of which have been previously seen in only young brown dwarfs and others seen only in ancient ones. Because of those features, it slipped past typical detection methods before being discovered five years ago by a citizen scientist participating in Backyard Worlds: Planet 9. The program lets people around the globe look for new discoveries in data from NASA's now-retired NEOWISE (Near-Earth Object Wide-field Infrared Survey Explorer), which was managed by NASA's Jet Propulsion Laboratory in Southern California.

The Accident is so faint and odd that researchers needed NASA's most powerful space observatory, Webb, to study its atmosphere. Among several surprises, they found evidence of a molecule they couldn't initially identify. It turned out to be a simple silicon molecule called silane (SiH4). Researchers have long expected -- but been unable -- to find silane not only in our solar system's gas giants, but also in the thousands of atmospheres belonging to brown dwarfs and to the gas giants orbiting other stars. The Accident is the first such object where this molecule has been identified.

Scientists are fairly confident that silicon exists in Jupiter and Saturn's atmospheres but that it is hidden. Bound to oxygen, silicon forms oxides such as quartz that can seed clouds on hot gas giants, bearing a resemblance to dust storms on Earth. On cooler gas giants like Jupiter and Saturn, these types of clouds would sink far beneath lighter layers of water vapor and ammonia clouds, until any silicon-containing molecules are deep in the atmosphere, invisible even to the spacecraft that have studied those two planets up close.

Some researchers have also posited that lighter molecules of silicon, like silane, should be found higher up in these atmospheric layers, left behind like traces of flour on a baker's table. That such molecules haven't appeared anywhere except in a single, peculiar brown dwarf suggests something about the chemistry occurring in these environments.




"Sometimes it's the extreme objects that help us understand what's happening in the average ones," said Faherty, a researcher at the American Museum of Natural History in New York City, and lead author on the new study.

Happy accident

Located about 50 light-years from Earth, The Accident likely formed 10 billion to 12 billion years ago, making it one of the oldest brown dwarfs ever discovered. The universe is about 14 billion years old, and at the time that The Accident developed, the cosmos contained mostly hydrogen and helium, with trace amounts of other elements, including silicon. Over eons, elements like carbon, nitrogen, and oxygen forged in the cores of stars, so planets and stars that formed more recently possess more of those elements.

Webb's observations of The Accident confirm that silane can form in brown dwarf and planetary atmospheres. The fact that silane seems to be missing in other brown dwarfs and gas giant planets suggests that when oxygen is available, it bonds with silicon at such a high rate and so easily, virtually no silicon is left over to bond with hydrogen and form silane.

So why is silane in The Accident? The study authors surmise it is because far less oxygen was present in the universe when the ancient brown dwarf formed, resulting in less oxygen in its atmosphere to gobble up all the silicon. The available silicon would have bonded with hydrogen instead, resulting in silane.

"We weren't looking to solve a mystery about Jupiter and Saturn with these observations," said JPL's Peter Eisenhardt, project scientist for the WISE (Wide-field Infrared Survey Explorer) mission, which was later repurposed as NEOWISE. "A brown dwarf is a ball of gas like a star, but without an internal fusion reactor, it gets cooler and cooler, with an atmosphere like that of gas giant planets. We wanted to see why this brown dwarf is so odd, but we weren't expecting silane. The universe continues to surprise us."

Brown dwarfs are often easier to study than gas giant exoplanets because the light from a faraway planet is typically drowned out by the star it orbits, while brown dwarfs generally fly solo. And the lessons learned from these objects extend to all kinds of planets, including ones outside our solar system that might feature potential signs of habitability.




"To be clear, we're not finding life on brown dwarfs," said Faherty. "But at a high level, by studying all of this variety and complexity in planetary atmospheres, we're setting up the scientists who are one day going to have to do this kind of chemical analysis for rocky, potentially Earth-like planets. It might not specifically involve silicon, but they're going to get data that is complicated and confusing and doesn't fit their models, just like we are. They'll have to parse all those complexities if they want to answer those big questions."

More about WISE, Webb

A division of Caltech, JPL managed and operated WISE for NASA's Science Mission Directorate. The mission was selected competitively under NASA's Explorers Program managed by the agency's Goddard Space Flight Center in Greenbelt, Maryland. The NEOWISE mission was a project of JPL and the University of Arizona in Tucson, supported by NASA's Planetary Defense Coordination Office.

The James Webb Space Telescope is the world's premier space science observatory, and an international program led by NASA with its partners, ESA (European Space Agency) and CSA (Canadian Space Agency).
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Scientists finally solve the mystery of ghostly halos on the ocean floor | ScienceDaily
In 2020, haunting images of corroded metal barrels in the deep ocean off Los Angeles leapt into the public consciousness. Initially linked to the toxic pesticide DDT, some barrels were encircled by ghostly halos in the sediment. It was unclear whether the barrels contained DDT waste, leaving the barrels' contents and the eerie halos unexplained.


						
Now, new research from UC San Diego's Scripps Institution of Oceanography reveals that the barrels with halos contained caustic alkaline waste, which created the halos as it leaked out. Though the study's findings can't identify which specific chemicals were present in the barrels, DDT manufacturing did produce alkaline as well as acidic waste. Other major industries in the region such as oil refining also generated significant alkaline waste.

"One of the main waste streams from DDT production was acid and they didn't put that into barrels," said Johanna Gutleben, a Scripps postdoctoral scholar and the study's first author. "It makes you wonder: What was worse than DDT acid waste to deserve being put into barrels?"

The study also found that the caustic waste from these barrels transformed portions of the seafloor into extreme environments mirroring natural hydrothermal vents -- complete with specialized bacteria that thrive where most life cannot survive. The study authors said the severity and extent of this alkaline waste's impacts on the marine environment depend on how many of these barrels are sitting on the seafloor and the specific chemicals they contained.

Despite these unknowns, Paul Jensen, emeritus marine microbiologist at Scripps and senior author of the study, said that he would have expected the alkaline waste to quickly dissipate in seawater. Instead, it has persisted for more than half a century, suggesting this alkaline waste "can now join the ranks of DDT as a persistent pollutant with long-term environmental impacts."

The study, published on September 9 in the Proceedings of the National Academy of Sciences Nexus and supported by NOAA and the University of Southern California's Sea Grant program, continues Scripps' leadership role in unspooling the toxic legacy of once-legal ocean dumping off the coast of Southern California. The findings also provide a way of visually identifying barrels that formerly contained this caustic alkaline waste.

"DDT was not the only thing that was dumped in this part of the ocean and we have only a very fragmented idea of what else was dumped there," said Gutleben. "We only find what we are looking for and up to this point we have mostly been looking for DDT. Nobody was thinking about alkaline waste before this and we may have to start looking for other things as well."

From the 1930s until the early 1970s, 14 deep-water dump sites off the coast of Southern California received "refinery wastes, filter cakes and oil drilling wastes, chemical wastes, refuse and garbage, military explosives and radioactive wastes," according to the EPA. A pair of Scripps-led seafloor surveys in 2021 and 2023 identified thousands of objects, including hundreds of discarded military munitions. The number of barrels on the seafloor remains unknown. Sediments in the area are heavily contaminated with the pesticide DDT, a chemical banned in 1972 now known to harm humans and wildlife. Scant records from this time period suggest DDT waste was largely pumped directly into the ocean.




Gutleben said she and her co-authors didn't initially set out to solve the halo mystery. In 2021, aboard the Schmidt Ocean Institute's Research Vessel Falkor, she and other researchers collected sediment samples to better understand the contamination near Catalina. Using the remotely operated vehicle (ROV) SuBastian, the team collected sediment samples at precise distances from five barrels, three of which had white halos.

The barrels featuring white halos presented an unexpected challenge: Inside the white halos the sea floor suddenly became like concrete, preventing the researchers from collecting samples with their coring devices. Using the ROV's robotic arm, the researchers collected a piece of the hardened sediment from one of the halo barrels.

The team analyzed the sediment samples and the hardened piece of halo barrel crust for DDT concentrations, mineral content and microbial DNA. The sediment samples showed that DDT contamination did not increase closer to the barrels, deepening the mystery of what they contained.

During the analysis, Gutleben struggled to extract microbial DNA from the samples taken through the halos. After some unsuccessful troubleshooting in the lab, Gutleben tested one of these samples' pH. She was shocked to find that the sample's pH was extremely high -- around 12. All the samples from near the barrels with halos turned out to be similarly alkaline. (An alkaline mixture is also known as a base, meaning it has a pH higher than 7 -- as opposed to an acid which has a pH less than 7).

This explained the limited amount of microbial DNA she and her colleagues had been able to extract from the halo samples. The samples turned out to have low bacterial diversity compared to other surrounding sediments and the bacteria came from families adapted to alkaline environments, like deep-sea hydrothermal vents and alkaline hot springs.

Analysis of the hard crust showed that it was mostly made of a mineral called brucite. When the alkaline waste leaked from the barrels, it reacted with magnesium in the seawater to create brucite, which cemented the sediment into a concrete-like crust. The brucite is also slowly dissolving, which maintains the high pH in the sediment around the barrels, and creates a place only few extremophilic microbes can survive. Where this high pH meets the surrounding seawater, it forms calcium carbonate that deposits as a white dust, creating the halos.




"This adds to our understanding of the consequences of the dumping of these barrels," said Jensen. "It's shocking that 50-plus years later you're still seeing these effects. We can't quantify the environmental impact without knowing how many of these barrels with white halos are out there, but it's clearly having a localized impact on microbes."

Prior research led by Lisa Levin, study co-author and emeritus biological oceanographer at Scripps, showed that small animal biodiversity around the barrels with halos was also reduced. Jensen said that roughly a third of the barrels that have been visually observed had halos, but it's unclear if this ratio holds true for the entire area and it remains unknown just how many barrels are sitting on the seafloor.

The researchers suggest using white halos as indicators of alkaline waste could help rapidly assess the extent of alkaline waste contamination near Catalina. Next, Gutleben and Jensen said they are experimenting with DDT contaminated sediments collected from the dump site to search for microbes capable of breaking down DDT.

The slow microbial breakdown the researchers are now studying may be the only feasible hope for eliminating the DDT dumped decades ago. Jensen said that trying to physically remove the contaminated sediments would, in addition to being a huge logistical challenge, likely do more harm than good.

"The highest concentrations of DDT are buried around 4 or 5 centimeters below the surface -- so it's kind of contained," said Jensen. "If you tried to suction that up you would create a huge sediment plume and stir that contamination into the water column."

In addition to Gutleben, Jensen and Levin, Sheila Podell, Douglas Sweeney and Carlos Neira of Scripps Oceanography co-authored the study, alongside Kira Mizell of the U.S. Geological Survey.
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Life on Mars? NASA discovers potential biosignatures in Martian mudstones | ScienceDaily
Data and images from NASA's Mars Perseverance rover reveals that recently discovered rocks in Jezero crater are organic carbon bearing mudstones. The findings, detailed in a paper published in Nature, indicate that these mudstones experienced chemical processes that left behind colorful, enigmatic textures in the rock that represent potential biosignatures.


						
The paper, led by Joel Hurowitz, PhD, Associate Professor in the Department of Geosciences at Stony Brook University, builds upon ongoing research conducted with the rover since it landed in 2021 - work aimed at characterizing early Martian geological processes and collecting samples that may someday be returned to Earth.

Upon entering the Jezero crater's western edge, Perseverance investigated distinctive mudstone outcrops of the Bright Angel formation. There, the Mars 2020 science team conducted a detailed geological, petrographic, and geochemical survey of these rocks and found traces of carbon matter along with minerals, namely ferrous iron phosphate and iron sulfide.

While the research team is not claiming to have found some form of fossilized life on Mars, they do believe the rocks contain features that could have been formed by life - a potential biosignature. A potential biosignature is any characteristic, element, molecule, substance, or feature that could have been formed by past biological life, but which also could have formed in the absence of life. While a compelling find, the team points out that more data is needed before any conclusion can be made about whether microbial activity is responsible for the development of the features observed in the mudstones.

"These mudstones provide information about Mars' surface environmental conditions at a time hundreds of millions of years after the planet formed, and thus they can be seen as a great record of the planetary environment and habitability during that period," says Hurowitz, who has been involved with Mars rover research since he was a graduate student at Stony Brook University in 2004.

"We will need to conduct broader research into both living and non-living processes that will help us to better understand the conditions under which the collection of minerals and organic phases in the Bright Angel formation were formed," he explains.

More specifically, the researchers concluded the following during their analyses:
    	The organic carbon detected appears to have participated in post-depositional redox reactions that produced the observed iron phosphate and iron sulfide minerals. And these reactions occurred in a sedimentary rock environment at low temperature. Redox reactions are a type of chemical reaction that all living things derive energy from, and in low temperature sedimentary environments on Earth, these redox reactions are commonly driven by microbial life.
    	A review of the various pathways by which redox reactions that involve organic matter can produce the observed suite of iron, sulfur, and phosphorus-bearing minerals reveals that both abiotic (physical not biological) and biological processes can explain the unique features observed in the Bright Angel formation.
    	Their observations in the Bright Angel formation challenge some aspects of a purely abiotic explanation, and thus the researchers suggest that the iron and sulfur and phosphorus-bearing nodules and reaction fronts should be considered a potential biosignature.

Continued research will be done to assess the rocks and mudstone features. For the time being, the researchers ultimately conclude that analysis of the core sample collected from this unit using high-sensitivity instrumentation on Earth will enable the measurements required to determine the origin of the minerals, organics, and textures it contains."
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The invisible plastic threat you can finally see | ScienceDaily
A joint team from the University of Stuttgart in Germany and the University of Melbourne in Australia has developed a new method for the straightforward analysis of tiny nanoplastic particles in environmental samples. One needs only an ordinary optical microscope and a newly developed test strip -- the optical sieve. The research results have now been published in Nature Photonics.


						
"The test strip can serve as a simple analysis tool in environmental and health research," explains Prof. Harald Giessen, Head of the 4th Physics Institute of the University of Stuttgart. "In the near future, we will be working toward analyzing nanoplastic concentrations directly on site. But our new method could also be used to test blood or tissue for nanoplastic particles."

Nanoplastics as a danger to humans and the environment

Plastic waste is one of the central and acute global problems of the 21st century. It not only pollutes oceans, rivers, and beaches but has also been detected in living organisms in the form of microplastics. Until now, environmental scientists have focused their attention on larger plastic residues. However, it has been known for some time that an even greater danger may be on the horizon: nanoplastic particles. These tiny particles are much smaller than a human hair and are created through the breakdown of larger plastic particles. They cannot be seen with the naked eye. These particles in the sub-micrometer range can also easily cross organic barriers such as the skin or the blood-brain barrier.

Color changes make tiny particles visible

Because of the small particle size, their detection poses a particular challenge. As a result, there are not only gaps in our understanding of how particles affect organisms but also a lack of rapid and reliable detection methods. In collaboration with a research group from Melbourne in Australia, researchers at the University of Stuttgart have now developed a novel method that can quickly and affordably detect such small particles. Color changes on a special test strip make nanoplastics visible in an optical microscope and allow researchers to count the number of particles and determine their size. "Compared with conventional and widely used methods such as scanning electron microscopy, the new method is considerably less expensive, does not require trained personnel to operate, and reduces the time required for detailed analysis," explains Dr. Mario Hentschel, Head of the Microstructure Laboratory at the 4th Physics Institute.

Optical sieve instead of expensive electron microscope

The "optical sieve" uses resonance effects in small holes to make the nanoplastic particles visible. A study on optical effects in such holes was first published by the research group at the University of Stuttgart in 2023. The process is based on tiny depressions, known as Mie voids, which are edged into a semiconductor substrate. Depending on their diameter and depth, the holes interact characteristically with the incident light. This results in a bright color reflection that can be seen in an optical microscope. If a particle falls into one of the indentations, its color changes noticeably. One can therefore infer from the changing color whether a particle is present in the void.




"The test strip works like a classic sieve," explains Dominik Ludescher, PhD student and first author of the publication in "Nature Photonics." Particles ranging from 0.2 to 1 mm can thus be examined without difficulty. "The particles are filtered out of the liquid using the sieve in which the size and depth of the holes can be adapted to the nanoplastic particles, and subsequently by the resulting color change can be detected. This allows us to determine whether the voids are filled or empty."

Number, size, and size distribution of particles can be determined

The novel detection method used can do even more. If the sieve is provided with voids of different sizes, only one particle of a suitable size will collect in each hole. "If a particle is too large, it won't fit into the void and will be simply flushed away during the cleaning process," says Ludescher. "If a particle is too small, it will adhere poorly to the well and will be washed away during cleaning." In this way, the test strips can be adapted so that the size and number of particles in each individual hole can be determined from the reflected color.

Synthesized environmental samples examined

For their measurements, the researchers used spherical particles of various diameters. These are available in aequous solutions with specific nanoparticle. Because real samples from bodies of water with known nanoparticle concentrations are not yet available, the team produced a suitable sample themselves. The researchers used a water sample from a lake that contained a mixture of sand and other organic components and added spherical particles in known quantities. The concentration of plastic particles was 150 mg/ml. The number and size distribution of the nanoplastic particles was also be determined for this sample using the "optical sieve."

Can be used like a test strip

"In the long term, the optical sieve will be used as a simple analysis tool in environmental and health research. The technology could serve as a mobile test strip that would provide information on the content of nanoplastics in water or soil directly on site," explains Hentschel. The team is now planning experiments with nanoplastic particles that are not spherical. The researchers also plan to investigate whether the process can be used to distinguish between particles of different plastics. They are also particularly interested in collaborating with research groups that have specific expertise in processing real samples from bodies of water.
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Hungry flathead catfish are changing everything in the Susquehanna | ScienceDaily
Flathead catfish, opportunistic predators native to the Mississippi River basin, have the potential to decimate native and recreational fisheries, disrupting ecosystems in rivers where they become established after their introduction or invasion from a nearby river drainage. That concern led a team of researchers from Penn State, the U.S. Geological Survey (USGS), and the Pennsylvania Fish and Boat Commission to assess how flatheads are affecting the food web and energy flow in the Susquehanna River in Pennsylvania, where they were first detected in 1991. Their population has grown rapidly in the decades since.


						
"Flatheads grow fast in this river system, attain large body sizes and can eat a variety of prey," said study first author Olivia Hodgson, a master's degree student in Penn State's Intercollege Graduate Degree Program in Ecology. "Because adult flatheads have few natural predators, flathead catfish can exert strong control over the ecosystem."

Hodgson is working with Tyler Wagner, a scientist with the USGS Pennsylvania Cooperative Fish and Wildlife Research Unit Program and a Penn State affiliate professor of fisheries ecology. He is senior author on the study. In findings published Sept. 4 in Ecology, the researchers reported that flathead catfish are apex predators.

Flatheads had the highest trophic position -- the level an organism occupies in a food web, based on its feeding relationships -- even higher than resident top predators such as smallmouth bass and channel catfish. Channel catfish had a lower trophic position in areas with flathead catfish. This means they now eat lower on the food chain, likely because they are being outcompeted by flatheads or avoiding them, the researchers explained. In areas with flathead catfish, they found, all species showed broader and overlapping diets.

"This suggests that resident species are changing what they eat to avoid competing with or being eaten by the invader," Hodgson said. "These findings support the 'trophic disruption hypothesis,' that says when a new predator enters an ecosystem, it forces existing species to alter their behavior, diets and roles in the food web. This can destabilize ecosystems over time. Our study highlights how an invasive species can do more than just reduce native populations -- it can reshape entire foodwebs and change how energy moves through ecosystems."

Although the predatory effects of invasive catfishes on native fish communities have been documented -- such as in a recent study on the Susquehanna River led by researchers at Penn State -- the impacts of invasion on riverine food webs are poorly understood, Hodgson noted. This study quantified the effects of invasive flathead catfish on the food web in the Susquehanna by comparing uninvaded river sections to invaded sections, focusing on several key species: flathead catfish -- invader, channel catfish and smallmouth bass -- resident predators, and crayfish and minnows -- prey.

In addition to evaluating trophic position, the researchers analyzed the isotopic niche occupied by the fish species -- the range of carbon and nitrogen markers found within the tissues of an organism, reflecting its diet and habitat, providing insights into its ecological role.




To reach their conclusions, the researchers employed stable isotope analysis, a widely used tool that can explain patterns within a food web, highlighting links between trophic positions, as well as the breadth and overlap of trophic niches. Stable isotope analysis is especially useful for studying invasion ecology, such as investigating trophic reorganization and trophic overlap between introduced and resident species.

When fish eat, their bodies incorporate the isotopic signature of their food. By sampling their tissues, scientists can measure nitrogen isotopes and determine their diet, carbon isotopes to determine habitat use, and compare isotopic signatures across regions to deduce fish migration or habitat shifts. For this study, channel catfish, smallmouth bass, minnows and crayfish were selected as focal species because a previous diet analysis conducted in collaboration with Penn State, USGS, and Pennsylvania Fish and Boat Commission researchers within the Susquehanna River, showed that these species are important prey for flathead catfish.

The researchers collected a total of 279 fish and 64 crayfish for stable isotope analysis, including 79 flathead catfish, 45 smallmouth bass, 113 channel catfish and 42 minnows comprising nine species. All samples were oven dried and ground to a fine powder using a mortar and pestle. Stable isotope samples were sent to Penn State's Core Facilities and the Michigan State University Stable Isotope Laboratories for isotope determination.

"Stable isotope analysis explained patterns within the Susquehanna food web in habitats invaded and not invaded by the flathead catfish, and it allowed us to understand links between different species in the river food web and how invasive species might lead to changes in how native species interact and compete, what they eat and how their diets overlap, and if they might be displaced from preferred habitats by the invader," Hodgson said. "We were able to infer resource use, helping us to better understand potential competition for resources and how this changes when flathead catfish become established."

Contributing to the research were: Sydney Stark, recent Penn State graduate with a master's degree in wildlife and fisheries science; Megan Schall, associate professor of biology and science at Penn State Hazleton; Geoffrey Smith, Susquehanna River biologist for the Pennsylvania Fish and Boat Commission; and Kelly Smalling, research hydrologist withtheU.S. Geological Survey, New Jersey Water Science Center.

Funding for this research was provided by Pennsylvania Sea Grant and the U.S. Geological Survey.
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Sweat and food stains vanish under blue light | ScienceDaily
Sweat and food stains can ruin your favorite clothes. But bleaching agents such as hydrogen peroxide or dry-cleaning solvents that remove stains aren't options for all fabrics, especially delicate ones. Now, researchers in ACS Sustainable Chemistry & Engineering report a simple way to remove yellow stains using a high-intensity blue LED light. They demonstrate the method's effectiveness at removing stains from orange juice, tomato juice and sweat-like substances on multiple fabrics, including silk.


						
"Our method utilizes visible blue light in combination with ambient oxygen, which acts as the oxidizing agent to drive the photobleaching process," says Tomohiro Sugahara, the study's corresponding author. "This approach avoids the use of harsh chemical oxidants typically required in conventional bleaching methods, making it inherently more sustainable."

Yellow clothing stains are caused by squalene and oleic acid from skin oils and sweat, as well as natural pigments like beta carotene and lycopene, present in oranges, tomatoes and other foods. UV light is a potential stain-removing alternative to chemical oxidizers like bleach and hydrogen peroxide, but it can damage delicate fabrics. Sugahara and Hisanari Yoneda previously determined that a high-intensity blue LED light could remove yellow color from aged resin polymers, and they wanted to see whether blue light could also break down yellow stains on fabric without causing damage.

Initially, they exposed vials of beta-carotene, lycopene and squalene to high-intensity blue LED light for three hours. All the samples lost color, and spectroscopic analyses indicated that oxygen in the air helped the photobleaching process by breaking bonds to produce colorless compounds. Next, the team applied squalene onto cotton fabric swatches. After heating the swatches to simulate aging, they treated the samples for 10 minutes, by soaking them in a hydrogen peroxide solution or exposing them to the blue LED or UV light. The blue light reduced the yellow stain substantially more than the hydrogen peroxide or UV exposure. In fact, UV exposure generated some new yellow-colored compounds. Additional tests showed that the blue LED treatment lightened squalene stains on silk and polyester without damaging the fabrics. The method also reduced the color of other stain-causing substances, including aged oleic acid, orange juice and tomato juice, on cotton swatches.

High-intensity blue LED light is a promising way to remove clothing stains, but the researchers say they want to do additional colorfastness and safety testing before commercializing a light system for home and industrial use.

The authors do not have an external funding source for this work. They are employed by Asahi Kasei Corporation, a company that develops fiber products, chemicals and electronic materials.
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The foods that delay dementia and heart disease. Backed by a 15-year study | ScienceDaily
A healthy diet can slow down the accumulation of chronic diseases in older adults, while inflammatory diets accelerate it. This is shown by a new study from Karolinska Institutet published in Nature Aging.


						
Researchers have investigated how four different diets affect the accumulation of chronic diseases in older adults. Three of the diets studied were healthy and focused on the intake of vegetables, fruit, whole grains, nuts, legumes, unsaturated fats and reduced intake of sweets, red meat, processed meat and butter/margarine. The fourth diet, however, was pro-inflammatory and focused on red and processed meat, refined grains and sweetened beverages, with lower intake of vegetables, tea and coffee

Just over 2,400 older adults in Sweden were followed for 15 years. The researchers discovered that those who followed the healthy diets had a slower development of chronic diseases. This applied to cardiovascular disease and dementia, but not to diseases related to muscles and bones. Those who followed the pro-inflammatory diet, on the other hand, increased their risk of chronic diseases.

"Our results show how important diet is in influencing the development of multimorbidity in aging populations," says co-first author Adrian Carballo-Casla, postdoctoral researcher at the Aging Research Centre, Department of Neurobiology, Care Sciences and Society, Karolinska Institutet.

The next step in their research is to identify the dietary recommendations that may have the greatest impact on longevity and the groups of older adults who may benefit most from them, based on their age, gender, psychosocial background and chronic diseases.

The study was funded by the Swedish Research Council (VR) and the Swedish Research Council for Health, Working Life and Welfare, FORTE, among others. The researchers state that there are no conflicts of interest.

Facts about the diets:

MIND (Mediterranean-DASH Intervention for Neurodegenerative Delay): A diet designed for brain health and to reduce the risk of dementia.




AHEI (Alternative Healthy Eating Index): A diet that measures adherence to dietary guidelines that reduce the risk of chronic diseases in general.

AMED (Alternative Mediterranean Diet): A modified version of the Mediterranean diet adapted to Western eating habits.

EDII (Empirical Dietary Inflammatory Index): An index that estimates the inflammatory risks of a diet.
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Simple blood test could spot Alzheimer's years before symptoms | ScienceDaily
In a landmark study of Hispanic and Latino adults, researchers at University of California San Diego School of Medicine have identified a link between self-reported cognitive decline and blood-based biomarkers, which could pave the way for a simple blood test to help diagnose Alzheimer's disease and related dementias. This approach could be faster, less-invasive and more affordable than existing screening tools. The results are published in JAMA Network Open.


						
"We need ways to identify underlying neurodegenerative diseases earlier in patients with cognitive symptoms," said corresponding author Freddie Marquez, Ph.D., a postdoctoral scholar in the Department of Neurosciences at UC San Diego School of Medicine. "This study highlights the promise of blood-based biomarkers as a more accessible and scalable tool for understanding cognitive decline, particularly in populations that have been underserved by traditional methods."

There is currently only one blood test approved by the Food and Drug Administration to assist in diagnosing Alzheimer's disease. While this test, the Lumipulse G pTau217/Ab42 plasma ratio, can detect proteins associated with Alzheimer's in the blood, it is currently very expensive and only available in specialized care settings. Whether or not blood can be reliably used for early Alzheimer's detection on a larger scale is still unknown.

To help answer this question, the researchers used data from the Study of Latinos-Investigation of Neurocognitive Aging. This clinical study assessed neurocognition in a subset of participants from the Hispanic Community Health Study/Study of Latinos, the largest, most comprehensive long-term study of Hispanic and Latino health and disease in the United States.

"Hispanic and Latino adults are thought to be more likely to get Alzheimer's and related dementias, and this group is projected to have the largest increases in disease prevalence over the coming decades," said senior author Hector M. Gonzalez, Ph.D., professor in the Department of Neurosciences at UC San Diego School of Medicine. "Despite this, they're still significantly underrepresented in Alzheimer's and dementia research, which is something our study aimed to address."

The researchers tested the blood of 5,712 Hispanic and/or Latino adults between the ages of 50 and 86, looking for proteins that are present in the brain in people with Alzheimer's disease, such as amyloid beta and tau proteins. They also assessed participants for subjective cognitive decline, which refers to a decline in cognitive status that the individual themself perceives.

The researchers found:
    	Higher blood levels of NfL (nerve cell injury marker) and GFAP (brain inflammation marker) were associated with more self-reported declines in thinking, planning and overall cognitive performance. Higher blood levels of NfL and tau protein (ptau-181) were also associated with more self-reported declines in memory.
    	Blood levels of amyloid-beta protein (Ab42/40), a protein well-known to be associated with Alzheimer's disease in the brain, showed no associations with subjective cognitive decline.
    	Even in cognitively healthy individuals, associations between NfL and self-reported declines in cognitive performance remained, suggesting that NfL may be detecting early changes in cognition.

In addition to providing evidence that blood-based biomarkers can be used to detect Alzheimer's and related dementias early, the researchers also note that a strength of their study is its diverse population.




"By including participants from underrepresented communities, we're able to better understand how social determinants of health and comorbidities may influence cognitive trajectories and dementia risk," added Marquez. "This makes our findings especially relevant for real-world settings."

However, the researchers also caution that it will take further research for this approach to make its way into widespread clinical practice, and that even when this happens, the test will still be just one tool in a clinician's diagnostic arsenal.

It's important to note that there's still a lot we don't know about the utility of blood-based biomarkers for Alzheimer's detection," said Marquez. "These tests have tremendous potential, but they should complement existing approaches, not replace them."

Additional coauthors of the study include Kevin Gonzalez, Deisha F. Valencia and Natasha Z. Anita at UC San Diego, Wassim Tarraf at Wayne State University, Ariana M. Stickel and Linda C. Gallo at San Diego State University, Daniela Sotres-Alvarez and Haibo Zhou at University of North Carolina at Chapel Hill, Bonnie E. Levin and Zachary T. Goodman at University of Miami, Michael A. Yassa at UC Irvine, Martha Daviglus and Amber Pirzada at University of Illinois at Chicago and Bharat Thyagarajan at University of Minnesota.

This study was funded, in part, by grants from the National Institute on Aging (R01AG075758). The Hispanic Community Health Study/Study of Latinos (HCHS/SOL) is a collaborative study supported by contracts from the NHLBI to the University of North Carolina (grant Nos. HHSN268201300001I/N01-HC-65233), University of Miami (grant Nos. HHSN268201300004I/N01-HC-65234), Albert Einstein College of Medicine (grant Nos. HHSN268201300002I/N01-HC-65235), University of Illinois at Chicago (grant Nos. HHSN268201300003I/N01- HC-65236 Northwestern University), and San Diego State University (grant Nos. HHSN268201300005I/N01-HC-65237).
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Why some plants are taking over the world | ScienceDaily
The spread of species beyond their native habitat is a human-made environmental change on a global scale. Among vascular plants, over 16,000 species have now permanently settled in foreign countries. The majority of these "naturalizations" has taken place since the 1950s and predominantly in regions with considerable human influence.


						
Naturalized alien plants, also known as neophytes, can have major impacts on the affected regions' ecosystems. This is particularly evident in the case of invasive plants, which are spreading rapidly in new regions and outcompete the native flora. But what makes these plants so successful? Is it because they are exploiting an "ecological gap" in the foreign ecosystem, allowing them to thrive so easily? Or are they simply "naturally" good at expanding their range? In other words: Do plant species that are on the rise in their native habitats also become globally widespread as naturalized aliens?

Led by the University of Konstanz, an international research team found clear evidence supporting this theory. Their study compared the spread of 3,920 native plant species in ten European countries with how widely these species are naturalized globally. Europe is one of the world's "main exporters" of naturalized plants. "Our results show that many of the European plant species that successfully naturalize in foreign ecosystems are species that have expanded rapidly in their European home regions as well," explains Konstanz biologist Mark van Kleunen, who led the study. "Plants that are declining in their natural range, on the other hand, rarely succeed in settling in foreign areas."

The results of the study indicate that it could be the same characteristics that make plants successful both in their homelands and in foreign regions. The researchers identified common characteristics of these species: "In general, they are tall, ecologically versatile generalists that are highly competitive and prefer nutrient-rich habitats," summarizes Rashmi Paudel, first author of the study.

"If the plant species that are widespread and on the rise within their native habitats are essentially the same as those that spread successfully - and sometimes become invasive - in other regions of the world, then it stands to reason that both processes are at least based on similar biological mechanisms," concludes Paudel. "This could reflect that the selective pressures that have made certain species common in their native regions also have preadapted them for success as invaders. This could also reflect that such common species were more likely to be picked up, transported and introduced elsewhere." Observing the dynamics of the spread of native plants at home can thus provide valuable indications for assessing the likelihood of their establishment in new territories.
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The ocean's most abundant microbe is near its breaking point | ScienceDaily
Among the tiniest living things in the ocean are a group of single celled microbes called Prochlorococcus. They are cyanobacteria, also known as blue-green algae, and they supply nutrients for animals all the way up the food chain. Over 75% of surface waters teem with Prochlorococcus, but as ocean temperatures rise, researchers fear that the water might be getting too warm to support the population.


						
Prochlorococcus is the most abundant photosynthesizing organism in the ocean, accounting for 5% of global photosynthesis. Because Prochlorococcus thrive in the tropics, researchers predicted that they would adapt well to global warming. Instead, a new study finds that Prochlorococcus prefers water between 66 and 86 degrees and doesn't tolerate water much warmer. Climate models predict that subtropical and tropical ocean temperatures will exceed that threshold in the next 75 years.

"For a long time, scientists thought Prochlorococcus was going to do great in the future, but in the warmest regions, they aren't doing that well, which means that there is going to be less carbon -- less food -- for the rest of the marine food web," said Francois Ribalet, a University of Washington research associate professor of oceanography, who led the study.

Their results were published in Nature Microbiology on Sept. 8.

In the past 10 years, Ribalet and colleagues have embarked on close to 100 research cruises to study Prochlorococcus. His team has analyzed approximately 800 billion Prochlorococcus-sized cells across 150,000 miles around the world to figure out how they are doing and whether they can adapt.

"I had really basic questions," Ribalet said. "Are they happy when it's warm? Or are they not happy when it's warm?" Most of the data comes from cells grown in culture, in a lab setting, but Ribalet wanted to observe them in their natural ocean environment. Using a continuous flow cytometer -- called SeaFlow -- they fired a laser through the water to measure cell type and size. They then built a statistical model to monitor cell growth in real time, without disturbing the microbes.

Results showed that the rate of cell division varies with latitude, possibly due to the amount of nutrients available, sunlight or temperature. The researchers ruled out nutrient levels and sunlight before zeroing in on temperature. Prochlorococcus multiply most efficiently in water that is between 66 and 84 degrees, but above 86, rates of cell division plummeted, falling to just one-third of the rate observed at 66 degrees. Cell abundance followed the same trend.




In the ocean, mixing transports most nutrients to the surface from the deep. This occurs more slowly in warm water, and surface waters in the warmest regions of the ocean are nutrient-scarce. Cyanobacteria are one of the few microbes that have adapted to live in these conditions.

"Offshore in the tropics, the water is this bright beautiful blue because there's very little in it, aside from Prochlorococcus," Ribalet said. The microbes can survive in these areas because they require very little food, being so small. Their activity supports most of the marine food chain, from small aquatic herbivores to whales.

Over millions of years, Prochlorococcus has perfected the ability to do more with less, shedding genes it didn't need and keeping only what was essential for life in nutrient-poor tropical waters. This strategy paid off spectacularly, but now, with oceans warming faster than ever before, Prochlorococcus is constrained by its genome. It can't retrieve stress response genes discarded long ago.

"Their burnout temperature is much lower than we thought it was," Ribalet said. The previous models assumed that the cells would continue dividing at a rate that they can't sustain because they lack the cellular machinery to cope with heat stress.

Prochlorococcus is one of two cyanobacteria that dominate tropical and subtropical waters. The other, Synechococcus, is larger, with a less streamlined genome. The researchers found that although Synechococcus can tolerate warmer water, it needs more nutrients to survive. Should Prochlorococcus numbers dwindle, Synechococcus could help fill the gap, but it isn't clear what the impact of this would be on the food chain.

"If Synechococcus takes over, it's not a given that other organisms will be able to interact with it the same way they have interacted with Prochlorococcus for millions of years," Ribalet said.




Climate projections estimate ocean temperatures based on greenhouse gas emission trends. In this study, the researchers tested how Prochlorococcus might fare in moderate- and high-warming scenarios. In the tropics, modest warming could reduce Prochlorococcus productivity by 17%, but more advanced warming would decimate it by 51%. Globally, the moderate scenario produced a 10% decline while warmer forecasts reduced Prochlorococcus by 37%.

"Their geographic range is going to expand toward the poles, to the north and south," Ribalet said. "They are not going to disappear, but their habitat will shift." That shift, he added, could have dramatic implications for subtropical and tropical ecosystems.

Still, the researchers acknowledge the limitations of their study. They couldn't study every cell or sample every body of water. Their measurements are based on pooled samples, which could mask the presence of a heat-tolerant strain.

"This is the simplest explanation for the data that we have now," Ribalet said. "If new evidence of heat tolerant strains emerges, we'd welcome that discovery. It would offer hope for these critical organisms."

Co-authors include E. Virginia Armbrust, a UW professor of oceanography; Stephanie Dutkiewicz, a senior research scientist in the Center for Sustainability Science and Strategy at MIT; and Erwan Monier, co-director of the Climate Adaptation Research Center and an associate professor in the Department of Land, Air and Water Resources at UC Davis.

This research was funded by the Simons Foundation and other government, foundation and industry funders of the MIT Center for Sustainability Science and Strategy.
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Antarctica's frozen heart is warming fast, and models missed it | ScienceDaily
Scientists have confirmed that East Antarctica's interior is warming faster than its coastal areas and identified the cause. A 30-year study, published in Nature Communications and led by Nagoya University's Naoyuki Kurita, has traced this warming to increased warm air flow triggered by temperature changes in the Southern Indian Ocean. Previously considered an observation "blind spot," East Antarctica contains most of the world's glacial ice. This newly identified warming mechanism indicates that current predictions may underestimate the rate of future Antarctic ice loss.


						
Collecting data in Earth's most extreme environment 

Antarctica, the world's coldest, driest, and windiest continent, contains about 70% of Earth's freshwater frozen in its massive ice sheets. Climate change in the region has been studied using data from manned stations located mostly in coastal areas. However, the Antarctic interior has only four manned stations, with long-term climate data available for just two: Amundsen-Scott Station (South Pole) and Vostok Station (East Antarctic Interior). Therefore, the actual state of climate change in the vast interior remained largely undocumented.

The research group collected observation data from three unmanned weather stations in East Antarctica where observations have continued since the 1990s: Dome Fuji Station, Relay Station, and Mizuho Station. They created a monthly average temperature dataset spanning 30 years, from 1993 to 2022.

Annual average temperature changes showed that all three locations experienced temperature increases at a rate of 0.45-0.72degC per decade, faster than the global average. The researchers analyzed meteorological and oceanic data and traced this temperature rise to changes in the Southern Indian Ocean that alter atmospheric circulation patterns and transport warm air toward Antarctica's interior.

Current climate models do not capture this warming process, so future projections of temperature for Antarctica may be underestimated. "While interior regions show rapid warming, coastal stations have not yet experienced statistically significant warming trends," Professor Naoyuki Kurita from the Institute for Space-Earth Environmental Research at Nagoya University said. "However, the intensified warm air flow over 30 years suggests that detectable warming and surface melting could reach coastal areas like Syowa Station soon."

The Southern Indian Ocean-East Antarctica climate connection 

Ocean fronts -- areas where warm and cold ocean waters meet -- create sharp temperature boundaries in the Southern Indian Ocean. Because global warming heats ocean waters unevenly, it intensifies these temperature differences: stronger oceanic fronts lead to more storm activity and atmospheric changes that create a "dipole" pattern, with low pressure systems in mid-latitudes and high pressure over Antarctica. The high-pressure system over Antarctica pulls warm air southward and carries it deep into the continent.

Now, for the first time, scientists have comprehensive weather station data demonstrating that East Antarctica's interior is warming faster than its coasts and have identified the major cause of this change. The study provides important insights into how quickly the world's largest ice reservoir will respond to continued global warming.
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Enceladus's plumes may be fooling us about life | ScienceDaily
Organic molecules detected in the watery plumes that spew out from cracks in the surface of Enceladus could be formed through exposure to radiation on Saturn's icy moon, rather than originating from deep within its sub-surface ocean. The findings, presented during the EPSC-DPS2025 Joint Meeting in Helsinki this week, have repercussions for assessing the habitability of Enceladus's ocean.


						
"While the identification of complex organic molecules in Enceladus's environment remains an important clue in assessing the moon's habitability, the results demonstrate that radiation-driven chemistry on the surface and in the plumes could also create these molecules," said Dr Grace Richards, of the Istituto Nazionale di Astrofisica e Planetologia Spaziale (INAF) in Rome, who is presenting the results at the meeting.

The plumes were discovered in 2005 by NASA's Cassini spacecraft. They emanate from long fractures called 'tiger stripes' that are located in Enceladus's south polar region. The water comes from a sub-surface ocean, and the energy to heat the ocean and produce the plumes is the result of gravitational tidal forces from massive Saturn flexing Enceladus's interior.

Cassini flew through the plumes, 'tasting' some of the molecules within them and finding them to be rich in salts as well as containing a variety of organic compounds. As organic compounds, dissolved in a subsurface ocean of water, could build into prebiotic molecules that are the precursors to life, these findings were of great interest to astrobiologists.

However, results of experiments by Richards and her colleagues show that the exposure to radiation trapped in Saturn's powerful magnetosphere could trigger the formation of these organic compounds on Enceladus's icy surface instead. This calls into question their astrobiological relevance.

Richards, with funding from Europlanet, visited facilities at the HUN-REN Institute for Nuclear Research in Hungary, where she and colleagues simulated the composition of ice on the surface and in the walls of Enceladus's tiger stripes. This ice contained water, carbon dioxide, methane and ammonia and was cooled to -200 degrees Celsius. Richards's team then bombarded the ice with ions - atoms and molecules stripped of an electron - to replicate the radiation environment around Enceladus. The ions reacted with the icy components, creating a whole swathe of molecular species, including carbon monoxide, cyanate and ammonium. They also produced molecular precursors to amino acids, chains of which form proteins that drive metabolic reactions, repair cells and convey nutrients in lifeforms.

Some of these compounds have previously been detected on the surface of Enceladus, but others have also been identified in the plumes.

"Molecules considered prebiotic could plausibly form in situ through radiation processing, rather than necessarily originating from the subsurface ocean," said Richards. "Although this doesn't rule out the possibility that Enceladus's ocean may be habitable, it does mean we need to be cautious in making that assumption just because of the composition of the plumes."

Understanding how to differentiate between ocean-derived organics and molecules formed by radiation interacting with the surface and the tiger stripes will be highly challenging. More data from future missions will be required, such as a proposed Enceladus mission that is currently under consideration as part of the Voyage 2050 recommendations for the European Space Agency (ESA)'s science programme up until the middle of the century.
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Hit the wrong spot and an asteroid returns on a collision course | ScienceDaily
Selecting the right spot to smash a spacecraft into the surface of a hazardous asteroid to deflect it must be done with great care, according to new research presented at the EPSC-DPS2025 Joint Meeting this week in Helsinki. Slamming into its surface indiscriminately runs the risk of knocking the asteroid through a 'gravitational keyhole' that sends it back around to hit Earth at a later date.


						
"Even if we intentionally push an asteroid away from Earth with a space mission, we must make sure it doesn't drift into one of these keyholes afterwards. Otherwise, we'd be facing the same impact threat again down the line," said Rahil Makadia, a NASA Space Technology Graduate Research Opportunity Fellow at the University of Illinois at Urbana-Champaign, who is presenting the findings at the EPSC-DPS2025 meeting.

NASA's DART, the Double Asteroid Redirection Test mission, struck the small asteroid Dimorphos, which is in orbit around the larger asteroid Didymos, in September 2022. DART was a 'kinetic impactor' - effectively a projectile that slammed into the asteroid with enough energy to nudge it into a new orbit, thereby proving that it is possible to deflect an asteroid that could be on a collision course with Earth.

A European Space Agency mission called Hera will follow-up on the DART impact when it reaches Didymos and Dimorphos in December 2026.

Where DART struck on Dimorphos was of relatively little concern, since the Didymos system is too massive to be deflected onto a collision course with Earth. However, for another hazardous asteroid orbiting the Sun, even a small variation in its orbit could send it through a gravitational keyhole.

The keyhole effect revolves around a small region of space where a planet's gravity can modify a passing asteroid's orbit such that it returns on a collision course with that planet at a later date. In this way, a gravitational keyhole unlocks more dangerous orbits.

Should a kinetic impactor mission similar to DART nudge a hazardous asteroid so that it passes through a gravitational keyhole, then it only postpones the danger.




"If an asteroid passed through one of these keyholes, its motion through the Solar System would steer it onto a path that causes it to hit Earth in the future," said Makadia.

The trick, therefore, is to find the best spot on the surface of an asteroid to impact with a spacecraft so that the chances of pushing it through the keyhole are minimized.

Each point on the surface of an asteroid has a different probability of sending the asteroid through a gravitational keyhole after deflection by a kinetic impactor. Makadia's team has therefore developed a technique for computing probability maps of an asteroid's surface. Their method uses the results from DART as a guide, although each asteroid, with its own characteristics, will be subtly different.

The asteroid's shape, surface topology (hills, craters etc), rotation and mass all must be determined first. Ideally this would be done with a space mission to rendezvous with the asteroid, producing high-resolution images and data. However, this might not be possible for all threatening asteroids, particularly if the time between discovery and impact on Earth is short.

"Fortunately, this entire analysis, at least at a preliminary level, is possible using ground-based observations alone, although a rendezvous mission is preferred," said Makadia.

By computing the subsequent trajectory of the asteroid following a kinetic impact, and seeing which trajectories would be the most dangerous, scientists can calculate where the safest location to strike on the asteroid's surface will be.

"With these probability maps, we can push asteroids away while preventing them from returning on an impact trajectory, protecting the Earth in the long run," said Makadia.
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Planet birth photographed for the first time | ScienceDaily
A team of astronomers has detected for the first time a growing planet outside our solar system, embedded in a cleared gap of a multi-ringed disk of dust and gas.


						
The team, led by University of Arizona astronomer Laird Close and Richelle van Capelleveen, an astronomy graduate student at Leiden Observatory in the Netherlands, discovered the unique exoplanet using the University of Arizona's MagAO-X extreme adaptive optics system at the Magellan Telescope in Chile, the U of A's Large Binocular Telescope in Arizona and the Very Large Telescope at the European Southern Observatory in Chile. Their results are published in The Astrophysical Journal Letters.

For years, astronomers have observed several dozen planet-forming disks of gas and dust surrounding young stars. Many of these disks display gaps in their rings, hinting at the possibility that they are being "plowed" by nearby nascent planets, or protoplanets, like lanes being cleared by a snowplow. Yet, only about three actual young growing protoplanets have been discovered to date, all in the cavities between a host star and the inner edge of its adjacent protoplanetary disk. Until this discovery, no protoplanets had been seen in the conspicuous disk gaps - which appear as dark rings.

"Dozens of theory papers have been written about these observed disk gaps being caused by protoplanets, but no one's ever found a definitive one until today," said Close, professor of astronomy at the University of Arizona. He calls the discovery a "big deal," because the absence of planet discoveries in places where they should be has prompted many in the scientific community to invoke alternative explanations for the ring-and-gap pattern found in many protoplanetary disks.

"It's been a point of tension, actually, in the literature and in astronomy in general, that we have these really dark gaps, but we cannot detect the faint exoplanets in them," he said. "Many have doubted that protoplanets can make these gaps, but now we know that in fact, they can."

4.5 billion years ago, our solar system began as just such a disk. As dust coalesced into clumps, sucking up gas around them, the first protoplanets began to form. How exactly this process unfolded, however, is still largely a mystery. To find answers, astronomers have looked to other planetary systems that are still in their infancy, known as planet-forming disks, or protoplanetary disks.

Close's team took advantage of an adaptive optics system, one of the most formidable of its kind in the world, developed and built by Close, Jared Males and their students. Males is an associate astronomer at Steward Observatory and the principal investigator of MagAO-X. MagAO-X, which stands for "Magellan Adaptive Optics System eXtreme," dramatically improves the sharpness and resolution of telescope images by compensating for atmospheric turbulence, the phenomenon that causes stars to flicker and blur, and is dreaded by astronomers.




Suspecting there should be invisible planets hiding in the gaps of protoplanetary disks, Close's team surveyed all the disks with gaps and probed them for a specific emission of visible light known as hydrogen alpha or H-alpha.

"As planets form and grow, they suck in hydrogen gas from their surroundings, and as that gas crashes down on them like a giant waterfall coming from outer space and hits the surface, it creates extremely hot plasma, which in turn, emits this particular H-alpha light signature," Close explained. "MagAO-X is specially designed to look for hydrogen gas falling onto young protoplanets, and that's how we can detect them."

The team used the 6.5-meter Magellan Telescope and MagAO-X to probe WISPIT-2, a disk van Capelleveen recently discovered with the VLT. Viewed in H-alpha light, Close's group struck gold. A dot of light appeared inside the gap between two rings of the protoplanetary disk around the star. In addition, the team observed a second candidate planet inside the "cavity" between the star and the inner edge of the dust and gas disk.

"Once we turned on the adaptive optics system, the planet jumped right out at us," said Close, who called this one of the more important discoveries in his career. "After combining two hours' worth of images, it just popped out."

According to Close, the planet, designated WISPIT 2b, is a very rare example of a protoplanet in the process of accreting material onto itself. Its host star, WISPIT 2 is similar to the sun and about the same mass. The inner planet candidate, dubbed CC1, contains about nine Jupiter masses, whereas the outer planet, WISPIT 2b, weighs in at about five Jupiter masses. These masses were inferred, in part, from the thermal infrared light observed by the University of Arizona's 8.4-meter Large Binocular Telescope on Mount Graham in Southeastern Arizona with the help of U of A astronomy graduate student Gabriel Weible.

"It's a bit like what our own Jupiter and Saturn would have looked like when they were 5,000 times younger than they are now," Weible said. "The planets in the WISPIT-2 system appear to be about 10 times more massive than our own gas giants and more spread out. But the overall appearance is likely not so different from what a nearby 'alien astronomer' could have seen in a 'baby picture' of our solar system taken 4.5 billion years ago."

"Our MagAO-X adaptive optics system is optimized like no other to work well at the H-alpha wavelength, so you can separate the bright starlight from the faint protoplanet," Close said. "Around WISPIT 2 you likely have two planets and four rings and four gaps. It's an amazing system."




CC1 might orbit at about 14-15 astronomical units - with one AU equaling the average distance between the sun and Earth, which would place it halfway between Saturn and Uranus, if it was part of our solar system, according to Close. WISPIT-2b, the planet carving out the gap, is farther out at about 56 AU, which in our own solar system, would put it well past the orbit of Neptune, around the outer edge of the Kuiper Belt.

A second paper published in parallel and led by van Capelleveen and the University of Galway details the detection of the planet in the infrared light spectrum and the discovery of the multi-ringed system with the 8-meter VLT telescope's SPHERE adaptive optics system. 

"To see planets in the fleeting time of their youth, astronomers have to find young disk systems, which are rare," van Capelleveen said, "because that's the one time that they really are brighter and so detectable. If the WISPIT-2 system was the age of our solar system and we used the same technology to look at it, we'd see nothing. Everything would be too cold and too dark."

This research was supported in part by a grant from the NASA eXoplanet Research Program. MagAO-X was developed in part by a grant from the U.S. National Science Foundation and by the generous support of the Heising-Simons Foundation.
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How orangutans thrive in feast and famine without gaining weight | ScienceDaily
Humans could learn a thing or two from orangutans when it comes to maintaining a balanced, protein-filled diet.


						
Great apes native to the rainforests of Indonesia and Malaysia, orangutans are marvels of adaptation to the vagaries of food supply in the wild, according to an international team of researchers led by a Rutgers University-New Brunswick scientist. The critically endangered primates outshine modern humans in avoiding obesity through their balanced choices of food and exercise, the scientists found.

The researchers reported their findings, based on 15 years of firsthand observations of wild orangutans in the jungles of Borneo, in Science Advances.

"These findings show how wild Bornean orangutans adapt to changes in their environment by adjusting their nutrient intake, behavior and energy use," said Erin Vogel, the Henry Rutgers Term Chair Professor in the Department of Anthropology in the School of Arts and Sciences, who led the study. "The work highlights the importance of understanding natural dietary patterns and their impact on health, both for orangutans and humans."

Orangutans are one of the closest living relatives to humans, sharing a common ancestor, Vogel said. This evolutionary relationship means that orangutans and humans have similar physiological and metabolic processes, dietary needs and behavioral adaptations. Studying orangutans can provide insights into the evolutionary adaptations that might also be relevant to humans, she said.

Humans also exhibit metabolic flexibility, Vogel said, but modern diets high in processed foods can disrupt this balance, leading to metabolic disorders such as diabetes.

While orangutans reduce physical activity during low fruit periods to conserve energy, Vogel said, humans, especially those with sedentary lifestyles, may not adjust their energy expenditure to match their caloric intake, leading to weight gain and associated health issues.




"Understanding these adaptations can help us learn more about how humans can manage their diets and health," Vogel said. "It also highlights the importance of conserving orangutan habitats to ensure their survival."

The research was conducted at the Tuanan Orangutan Research Station in the Mawas Conservation Area in Central Kalimantan, Indonesia, on the island of Borneo. The conservation area, a peat swamp forest, protects about 764,000 acres, an area roughly the size of Rhode Island. Peat forests are richly biodiverse, ancient ecosystems with landscapes dominated by waterlogged trees that grow on layers of dead leaves and plant material.

Understanding the dietary strategies of orangutans can inform better nutritional practices for humans, said Vogel, who also is director of the Center for Human Evolutionary Studies at Rutgers.

"In essence, the research on orangutans underscores the importance of dietary balance and metabolic flexibility, which are crucial for maintaining health in both orangutans and humans," Vogel said. "It suggests that modern dietary habits, characterized by high consumption of processed foods rich in sugars and fats, can lead to metabolic imbalances and health issues."

In earlier studies, Vogel and an international team of colleagues established the patterns by which orangutans fed. Orangutans prefer to eat fruit because it is rich in carbohydrates, but when fruit is scarce, they switch to eating more leaves, bark and other foods that can provide more protein but fewer sugary carbohydrates. In times of high fruit availability, orangutans still consume protein but get most of their energy from carbohydrates and fats in the fruit.

"We wanted to find out how their bodies handle these changes," Vogel said. "We tested how the availability of fruit affects their diet and how their bodies adapt to avoid energy imbalance. We looked at how they switch between different types of fuel - like fats and proteins - when preferred food availability changes."

To conduct the study, Vogel, research colleagues, students and a staff that mostly included field technicians indigenous to the island of Borneo collected data for more than a decade on what the orangutans ate daily and analyzed their urine to see how their bodies responded to any nutritional changes. This required staying in close proximity to the ape in the equatorial, humid jungle from dawn until night.




The scientists made a number of key findings:
    	Orangutans avoid obesity as part of a response to the significant fluctuations - in both magnitude and duration - in fruit availability in their natural habitat. Unlike humans in Western culture, who have constant access to high-calorie foods, orangutans experience periods of both abundance and scarcity. The periods of scarcity and resulting low caloric intake, similar to humans' intermittent fasting, may help maintain their health by reducing oxidative stress.
    	During periods of fruit scarcity, orangutans exhibit metabolic flexibility, switching to using stored body fat and muscle protein for energy. This allows them to survive when food is scarce.
    	During periods of fruit scarcity, orangutans exhibit behavioral adaptability, relying on reduced physical activity as well as stored energy and muscles to conserve energy. They rest more, go to sleep earlier, travel less and spend less time with other orangutans. This flexibility enables them to use body fat and protein for fuel when needed. They rebuild fat reserves and muscle when fruit availability is high.
    	The orangutan diet also prioritizes a consistent level of protein, which contrasts with a modern Western diet, which often can be rich in low-cost, energy-dense, protein-poor foods. Those choices contribute to obesity and metabolic diseases in humans.

This research builds on a report published earlier this year in The American Journal of Biological Anthropology, led by doctoral student Will Aguado, as the first author. This study found that orangutans at Tuanan get most of their protein from the leaves and seeds of just one out of nearly 200 species in the diet -- a vine called Bowringia callicarpa. The protein in this plant fuels orangutans through seasons of fruit scarcity and likely allows orangutans at Tuanan to persist and for their population to grow.

Other scientists on the study from Rutgers included Malcolm Watford, a professor in the Department of Nutritional Sciences, Rutgers School of Environmental and Biological Sciences; and former Rutgers doctoral student Rebecca Brittain, Tatang Mitra-Setia and Sri Suci Utami from Universitas Nasional in Indonesia, graduate students William Aguado, Astri Zulfa and Alysse Moldawer, all with the Department of Anthropology in the School of Arts and Sciences. Former graduate student Timothy Bransford, who also contributed to the study, is now at Eckerd College, St. Petersburg, Fla.

Researchers from the following institutions also contributed to the study: The Max Planck Institute of Animal Behavior and the University of Konstanz in Germany; Yale University; Jagiellonian University in Krakow, Poland; the University of Cincinnati; the University of Colorado; Eckerd College in St. Petersburg, Fla.; Universitas Nasional in Jakarta, Indonesia; National Research and Innovation Agency in Cibinong-Bogor, Indonesia; University of Zurich in Switzerland; Hunter College of the City University of New York; and the University of Sydney in Australia.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/09/250908175502.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Light-powered chip makes AI 100 times more efficient | ScienceDaily
Artificial intelligence (AI) systems are increasingly central to technology, powering everything from facial recognition to language translation. But as AI models grow more complex, they consume vast amounts of electricity -- posing challenges for energy efficiency and sustainability. A new chip developed by researchers at the University of Florida could help address this issue by using light, rather than just electricity, to perform one of AI's most power-hungry tasks. Their research is reported in Advanced Photonics.


						
The chip is designed to carry out convolution operations, a core function in machine learning that enables AI systems to detect patterns in images, video, and text. These operations typically require significant computing power. By integrating optical components directly onto a silicon chip, the researchers have created a system that performs convolutions using laser light and microscopic lenses -- dramatically reducing energy consumption and speeding up processing.

"Performing a key machine learning computation at near zero energy is a leap forward for future AI systems," said study leader Volker J. Sorger, the Rhines Endowed Professor in Semiconductor Photonics at the University of Florida. "This is critical to keep scaling up AI capabilities in years to come."

In tests, the prototype chip classified handwritten digits with about 98 percent accuracy, comparable to traditional electronic chips. The system uses two sets of miniature Fresnel lenses -- flat, ultrathin versions of the lenses found in lighthouses -- fabricated using standard semiconductor manufacturing techniques. These lenses are narrower than a human hair and are etched directly onto the chip.

To perform a convolution, machine learning data is first converted into laser light on the chip. The light passes through the Fresnel lenses, which carry out the mathematical transformation. The result is then converted back into a digital signal to complete the AI task.

"This is the first time anyone has put this type of optical computation on a chip and applied it to an AI neural network," said Hangbo Yang, a research associate professor in Sorger's group at UF and co-author of the study.

The team also demonstrated that the chip could process multiple data streams simultaneously by using lasers of different colors -- a technique known as wavelength multiplexing. "We can have multiple wavelengths, or colors, of light passing through the lens at the same time," Yang said. "That's a key advantage of photonics."

The research was conducted in collaboration with the Florida Semiconductor Institute, UCLA, and George Washington University. Sorger noted that chip manufacturers such as NVIDIA already use optical elements in some parts of their AI systems, which could make it easier to integrate this new technology.

"In the near future, chip-based optics will become a key part of every AI chip we use daily," Sorger said. "And optical AI computing is next."
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Smog in the brain: Dirty air speeds Alzheimer's decline | ScienceDaily
Exposure to high concentrations of air pollution may worsen Alzheimer's disease (AD) by accelerating the buildup of toxic proteins in the brain and speeding up cognitive decline. For the first time, post-mortem tissue from people with AD revealed that those who lived in areas with higher concentrations of fine particulate matter in the air even just one year had more severe accumulation of amyloid plaques and tau tangles -- hallmarks of Alzheimer's pathology -- compared to those with less exposure. These individuals also experienced faster cognitive and functional decline, including memory loss, impaired judgment, and difficulty with personal care, according to research published today (September 8) in JAMA Neurologyfrom the Perelman School of Medicine at the University of Pennsylvania.


						
"This study shows that air pollution doesn't just increase the risk of dementia -- it actually makes Alzheimer's disease worse," said Edward Lee, MD, PhD, co-director of Penn's Institute on Aging. "As researchers continue to search for new treatments, it's important to uncover all of the factors that contribute to the disease, including the influence of the environment in which they live."

Health risks from tiny air particles

Air pollution is made up of fine particulate matter, or the tiny, inhalable particles, ranging from 10 micrometers to less than 2.5 micrometers wide, about half the width of a single strand of spider web. It can come from wildfire smoke, car exhaust, construction site debris, or combustion from factories. Particulate matter 2.5 micrometers and smaller (PM2.5) is so small that when inhaled, the particles can be absorbed into the blood stream and cause health concerns. Previous research has linked air pollution containing PM2.5 with dementia, loss of cognitive function, and accelerated cognitive decline.

The researchers examined brain samples from over 600 autopsies from the Penn Medicine Brain Bank. Using data from satellites and local air quality monitors, the researchers modeled the amount of PM2.5 in the air based on where each person lived. They found that for every increase of 1 microgram per cubic meter of PM2.5, the risk for worse Alzheimer's disease amyloid and tau buildup increased by 19 percent.

Further, when they examined the clinical records of these individuals, researchers found that those who lived in areas with high concentrations of PM2.5 with advanced pathology also had greater cognitive impairment and more rapid onset of symptoms, including memory loss, difficulty with speech, and diminished judgement, compared to people who lived in areas with lower concentrations of air pollution.

While this study focused on exposures to PM2.5 based on geographic location, researchers acknowledgethat they could not account for individual-specific exposures to air pollution, such as exposure to second-hand smoke in the home, or working with potentially dangerous chemicals.

"In the United States, air pollution is at the lowest levels in decades, but even just a year living in an area with high levels of pollution can have a big impact on a person's risk for developing Alzheimer's disease," said Lee. "It underscores the value of environmental justice efforts that focus on reducing air pollution to improve public health."

This research is funded by the National Institutes of Health and the National Institute of Environmental Health Sciences (P30AG072979, P01AG066597, U19AG062418, P01AG084497, and P30ES013508).
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The sleep switch that builds muscle, burns fat, and boosts brainpower | ScienceDaily
As every bodybuilder knows, a deep, restful sleep boosts levels of growth hormone to build strong muscle and bone and burn fat. And as every teenager should know, they won't reach their full height potential without adequate growth hormone from a full night's sleep.


						
But why lack of sleep -- in particular the early, deep phase called non-REM sleep -- lowers levels of growth hormone has been a mystery.

In a study published in the current issue of the journal Cell, researchers from University of California, Berkeley, dissect the brain circuits that control growth hormone release during sleep and report a novel feedback mechanism in the brain that keeps growth hormone levels finely balanced.

The findings provide a map for understanding how sleep and hormone regulation interact. The new feedback mechanism could open avenues for treating people with sleep disorders tied to metabolic conditions like diabetes, as well as degenerative diseases like Parkinson's and Alzheimer's.

"People know that growth hormone release is tightly related to sleep, but only through drawing blood and checking growth hormone levels during sleep," said study first author Xinlu Ding, a postdoctoral fellow in UC Berkeley's Department of Neuroscience and the Helen Wills Neuroscience Institute. "We're actually directly recording neural activity in mice to see what's going on. We are providing a basic circuit to work on in the future to develop different treatments."

Because growth hormone regulates glucose and fat metabolism, insufficient sleep can also worsen risks for obesity, diabetes and cardiovascular disease.

The sleep-wake cycle

The neurons that orchestrate growth hormone release during the sleep-wake cycle -- growth hormone releasing hormone (GHRH) neurons and two types of somatostatin neurons -- are buried deep in the hypothalamus, an ancient brain hub conserved in all mammals. Once released, growth hormone increases the activity of neurons in the locus coeruleus, an area in the brainstem involved in arousal, attention, cognition and novelty seeking. Dysregulation of locus coeruleus neurons is implicated in numerous psychiatric and neurological disorders.




"Understanding the neural circuit for growth hormone release could eventually point toward new hormonal therapies to improve sleep quality or restore normal growth hormone balance," said Daniel Silverman, a UC Berkeley postdoctoral fellow and study co-author. "There are some experimental gene therapies where you target a specific cell type. This circuit could be a novel handle to try to dial back the excitability of the locus coeruleus, which hasn't been talked about before."

The researchers, working in the lab of Yang Dan, a professor of neuroscience and of molecular and cell biology, explored the neuroendocrine circuit by inserting electrodes in the brains of mice and measuring changes in activity after stimulating neurons in the hypothalamus with light. Mice sleep for short periods -- several minutes at a time -- throughout the day and night, providing many opportunities to study growth hormone changes during sleep-wake cycles.

Using state-of-the-art circuit tracing, the team found that the two small-peptide hormones that control the release of growth hormone in the brain -- GHRH, which promotes release, and somatostatin, which inhibits release -- operate differently during REM and non-REM sleep. Somatostatin and GHRH surge during REM sleep to boost growth hormone, but somatostatin decreases and GHRH increases only moderately during non-REM sleep to boost growth hormone.

Released growth hormone regulates locus coeruleus activity, as a feedback mechanism to help create a homeostatic yin-yang effect. During sleep, growth hormone slowly accumulates to stimulate the locus coeruleus and promote wakefulness, the new study found. But when the locus coeruleus becomes overexcited, it paradoxically promotes sleepiness, as Silverman showed in a study published earlier this year.

"This suggests that sleep and growth hormone form a tightly balanced system: Too little sleep reduces growth hormone release, and too much growth hormone can in turn push the brain toward wakefulness," Silverman said. "Sleep drives growth hormone release, and growth hormone feeds back to regulate wakefulness, and this balance is essential for growth, repair and metabolic health."

Because growth hormone acts in part through the locus coeruleus, which governs overall brain arousal during wakefulness, a proper balance could have a broader impact on attention and thinking.

"Growth hormone not only helps you build your muscle and bones and reduce your fat tissue, but may also have cognitive benefits, promoting your overall arousal level when you wake up," Ding said.

The work was funded by the Howard Hughes Medical Institute (HHMI), which until this year supported Dan as an HHMI investigator, and the Pivotal Life Sciences Chancellor's Chair fund. Dan is the Pivotal Life Sciences Chancellor's Chair in Neuroscience. Other co-authors of the paper are Peng Zhong, Bing Li, Chenyan Ma, Lihui Lu, Grace Jiang, Zhe Zhang, Xiaolin Huang, Xun Tu and Zhiyu Melissa Tian of UC Berkeley; and Fuu-Jiun Hwang and Jun Ding of Stanford University.
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Seven blood molecules that could explain why you're always sleepy | ScienceDaily
Mass General Brigham researchers identified seven molecules in the blood linked to excessive daytime sleepiness, including factors related to diet and hormones.


						
Approximately one in three Americans reports experiencing overwhelming drowsiness during the day -- a condition known as excessive daytime sleepiness (EDS). EDS is linked to an increased risk of serious conditions such as cardiovascular disease, obesity, and diabetes. A new study led by investigators from Mass General Brigham and Beth Israel Deaconess Medical Center identifies several molecules in the blood, known as metabolites, that are linked to EDS. Findings suggest that risk of the condition may be influenced by both internal body processes, such as hormone levels, and external factors such as diet. Results are published in Lancet eBioMedicine.

"Our study suggests diet and genetics may play an important role in EDS," said lead author Tariq Faquih, PhD, a postdoctoral fellow in the Division of Sleep and Circadian Disorders at Brigham and Women's Hospital, a founding member of the Mass General Brigham healthcare system. "As we learn what's happening biologically, we are beginning to understand how and why EDS occurs, the early signs that someone might have it, and what we can do to help patients."

Researchers collected data on 877 metabolites, naturally occurring molecules in the body influenced by diet and hormones. The team used blood samples from 6,000 participants in the Hispanic Community Health Study/Study of Latinos. The team also used data from a questionnaire that assesses how often a person dozes off during the day in various scenarios. The team replicated the findings in The Multi-Ethnic Study of Atherosclerosis (MESA) study and studies in the UK and Finland.

They identified seven metabolites associated with EDS. An additional three metabolites were identified that varied by sex. The team found that omega-3 and omega-6 fatty acids, which are commonly found in foods that make up Mediterranean-like diets, were associated with lower risk of EDS. Other metabolites, such as tyramine, which is found in fermented and overripe foods, were associated with increased daytime sleepiness, particularly in men. Sex steroid metabolites, such as progesterone, were associated with sleep-related processes such as melatonin production.

Researchers note that the results suggest potential treatment targets for EDS and that dietary changes or medications may lead to better treatment. They also note some limitations to the study, including difficulty in interpreting exact values of metabolites and using a sleep questionnaire instead of bringing participants into a sleep lab for tests.

Future directions could include conducting a clinical trial to see if dietary changes or supplements can help reduce daytime sleepiness. Additionally, the authors identified some unknown metabolites that they plan to explore further.




"Conducting a clinical trial would be a big next step and could help us understand if omega-3s and omega-6s obtained from diet could help lower risk of EDS," said Faquih.

Authorship: In addition to Faquih, MGB authors include Kaitlin S. Potts, Pavithra Nagarajan, Hanna M. Ollila, Tianyi Huang, Clary B. Clish, Susan Redline, Tamar Sofer, and Heming Wang.

Disclosures: Redline discloses consulting relationships with Eli Lilly Inc., Jazz Pharma, and Apnimed Inc. Additionally, Redline serves as an unpaid board member for the Alliance for Sleep Apnoea Partners and has received loaned equipment for a multi-site study: oxygen concentrators from Philips Respironics and polysomnography equipment from Nox Medical.

Funding: This study was funded by the National Institutes of Health (R01HL153814, R01HL161012 and 7R01HL161012) and the JLH Foundation.
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Salmon's secret superfood is smaller than a grain of salt | ScienceDaily
In northern California, salmon are more than just fish -- they're a cornerstone of tribal traditions, a driver of tourism and a sign of healthy rivers. So it may not come as a surprise that NAU and University of California Berkeley scientists working along the region's Eel River have discovered a micro-scale nutrient factory that keeps rivers healthy and allows salmon to thrive.


						
The scientists' new study in Proceedings of the National Academy of Sciences (PNAS) reveals how a partnership between algae and bacteria works like nature's clean-nitrogen machine, turning nitrogen from the air into food that fuels river ecosystems without fertilizers or pollution. The hidden nutrient factory boosts populations of aquatic insects, which young salmon rely on for growth and survival.

At the heart of the scientists' discovery is a type of diatom -- a single-celled aquatic plant in a glass-like shell -- called Epithemia. The golden-brown diatom, smaller than a grain of table salt and approximately the width of a human hair, plays a massive role in keeping rivers productive. Inside each diatom live bacterial partners housed within the cell called diazoplasts -- tiny nitrogen-fixing compartments that transform air into plant food. The diatom Epithemia captures sunlight and makes sugar, which the diazoplast uses to turn atmospheric nitrogen into a nutrient form. In return, the diazoplast provides nitrogen that helps the diatom keep photosynthesizing.

"This is nature's version of a clean nutrient pipeline, from sunlight to fish, without the runoff that creates harmful algal blooms," said Jane Marks, biology professor at Northern Arizona University and lead author of the study.

By late summer, Marks said, strands of the green alga Cladophora are draped with rusty-red Epithemia along the Eel River. At this stage, the algae-bacteria duos supply up to 90% of the new nitrogen entering the river's food web, giving insect grazers the fuel they need and powering salmon from the bottom up.

"Healthy rivers don't just happen -- they're maintained by ecological interactions, like this partnership," said Mary Power, co-author of the study and faculty director of UC Berkeley's Angelo Coast Range Reserve, where the field study took place. "When native species thrive in healthy food webs, rivers deliver clean water, wildlife and essential support for fishing and outdoor communities."

Using advanced imaging, the research team watched the partners trade life's essentials in a perfect loop: The diatom used sunlight and carbon dioxide to make sugar and share it with the bacterium, which then used the sugar to turn nitrogen from the air into plant food. That nitrogen helped the diatom make even more sugar, because the key enzymes of photosynthesis need lots of nitrogen.




"It's like a handshake deal: Both sides benefit, and the entire river thrives," said Mike Zampini, a postdoctoral researcher at NAU and the study's isotope tracing lead. "The result is a beautifully efficient cycle of energy and nutrients."

This partnership isn't unique to the Eel River. Epithemia and similar diatom-diazoplast teams live in rivers, lakes and oceans across the world, often in places where nitrogen is scarce. That means they may be quietly boosting productivity in many other ecosystems.

Beyond its role in nature, this clean and efficient nutrient exchange could inspire new technologies such as more efficient biofuels, natural fertilizers that don't pollute or even crop plants engineered to make their own nitrogen, cutting costs for farmers while reducing environmental impacts.

When nature engineers solutions this elegant, Marks said, it reminds us what's possible when people, places and discovery come together.

Other researchers involved in the study included NAU faculty Bruce Hungate and Egbert Schwartz, staff members Michael Wulf and Victor Leshyk and graduate students Raina Fitzpatrick and Saeed Kariunga; University of Alabama professor Steven Thomas and graduate student Augustine Sitati; and Lawrence Livermore National Laboratory researchers Ty Samo, Peter Weber, Christina Ramon and Jennifer Pett-Ridge. The research was funded in part by a grant from the National Science Foundation's Rules of Life/Microbiome program (#2125088). Research at Lawrence Livermore National Labs was conducted under U.S. Department of Energy Contract DE-AC52-07NA27344.
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Scientists finally crack the mystery of rogue waves | ScienceDaily

On New Year's Day 1995, a monstrous 80-foot wave in the North Sea slammed into the Draupner oil platform. The wall of water crumpled steel railings and flung heavy equipment across the deck -- but its biggest impact was what it left behind: hard data. It was the first time a rogue wave had ever been measured in the open ocean.

"It confirmed what seafarers had described for centuries," said Francesco Fedele, associate professor Georgia Tech's School of Civil and Environmental Engineering. "They always talked about these waves that appear suddenly and are very large -- but for a long time, we thought this was just a myth."

Rethinking Rogues

No longer the stuff of legend, that single wave stunned scientists and launched decades of debate over how rogue waves form.

Fedele -- a longtime skeptic of the conventional explanations -- led an international team to investigate rogue wave origins. The results, published in Nature's Scientific Reports, underscore the significance of their findings. The team analyzed 27,500 wave records collected over 18 years in the North Sea. It was the most comprehensive dataset of its kind.

Each record captured 30 minutes of detailed wave activity: height, frequency, and direction. Their findings challenged long-held assumptions. To occur, these towering waves don't require "exotic" forces -- just the right alignment of familiar ones.




Fedele explained, "Rogue waves follow the natural orders of the ocean -- not exceptions to them. This is the most definitive, real-world evidence to date."

Extraordinary Waves, Ordinary Physics

The dominant theory about rogue wave formation has been a phenomenon called modulational instability, a process where small changes in timing and spacing between waves cause energy to concentrate into a single wave. Instead of staying evenly distributed, the wave pattern shifts, causing one wave to suddenly grow much larger than the rest.

Fedele pointed out that modulational instability "is mainly accurate when the waves are confined within channels, like in lab experiments, where energy can only flow in one direction. In the open ocean, though, energy can spread in multiple directions."

A Deep Dive Into the Data

When Fedele and his team analyzed the North Sea data, they found no evidence of modulational instability in rogue waves. Instead, they discovered the biggest waves appear to be a product of two simpler effects:
    	Linear focusing -- when waves traveling at different speeds and directions that happen to align at the same time and place. They stack together to form a much taller crest than usual.
    	Second-order bound nonlinearities -- natural wave effects that stretch the shape of a wave, making the crest steeper and taller while flattening the trough. This distortion makes big waves even taller by 15-20%.

Fedele explained that when these two standard wave behaviors align, the result is a much larger wave. The nonlinear nature of ocean waves provides an extra boost, pushing them to expand further.




From Failure to Forecast

Fedele stressed that this research has real-world urgency. Rogue waves aren't just theoretical, they are real, powerful, and a danger to ships and offshore structures. Fedele said many forecasting models still treat rogue waves as unpredictable flukes. "They're extreme, but they're explainable." he said.

Updating those models, he added, is critical. "It's fundamental for the safety of ship navigation, coastal structures, and oil platforms," Fedele explained. "They have to be designed to endure these extreme events."

Fedele's research is already informing how others think about ocean risk. The National Oceanic and Atmospheric Administration and energy company Chevron use his models to forecast when and where rogue waves are most likely to strike.

Fedele is now using machine learning to comb through decades of wave data, training algorithms to detect the subtle combinations -- height, direction, timing -- that precede extreme waves. The goal is to give forecasters more accurate tools that predict when a rogue wave could strike.

The lesson from this study is simple: Rogue waves aren't exceptions to the rules -- they're the result of them. Nature doesn't need to break its own laws to surprise us. It just needs time, and a rare moment where everything lines up just wrong.

Although ocean waves may seem random, extreme waves like rogues follow a natural recognizable pattern. Each rogue wave carries a kind of "fingerprint" -- a structured wave group before and after the peak that reveals how it formed.

"Rogue waves are, simply, a bad day at sea," Fedele said. "They are extreme events, but they're part of the ocean's language. We're just finally learning how to listen."




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/09/250907172647.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Autism symptoms vanish in mice after Stanford brain breakthrough | ScienceDaily
Stanford Medicine scientists investigating the neurological underpinnings of autism spectrum disorder have found that hyperactivity in a specific brain region could drive behaviors commonly associated with the disorder.


						
Using a mouse model of the disease, the researchers identified the reticular thalamic nucleus -- which serves as a gatekeeper of sensory information between the thalamus and cortex -- as a potential target for treatments.

Moreover, they were able to reverse symptoms similar to those of autism -- including susceptibility to seizures, heightened sensitivity to stimulus, increased motor activity, repetitive behaviors and decreased social interactions -- by giving the mice drugs that suppressed this area of the brain.

The same drugs are being studied for the treatment of epilepsy, highlighting where the processes underlying autism spectrum disorders and epilepsy may overlap in the brain and why they often occur in the same patients.

The findings will be published Aug. 20 in Science Advances. The senior author of the study is John Huguenard, PhD, professor of neurology and neurological sciences. The lead author is Sung-Soo Jang, PhD, a postdoctoral scholar in neurology and neurological sciences.

The neural circuitry connecting the thalamus and cortex has been implicated in autism in both humans and animal models, but the role of the reticular thalamic nucleus was not clear.

In the new study, the researchers recorded the neural activity of this brain region in mice while observing the animals' behavior. In mice that had been genetically modified to model autism (Cntnap2 knockout mice), the reticular thalamic nucleus showed elevated activity when the animals encountered stimuli like light or an air puff as well as during social interactions. The brain region also showed bursts of spontaneous activity, causing seizures.

Epilepsy is much more prevalent in people with autism than in the general population -- 30% versus 1% -- though the mechanisms are not well understood. Recognizing this connection, the researchers tested an experimental seizure drug, Z944, and found that it reversed behavioral deficits in the autism mouse model.

With a different experimental treatment that genetically modifies neurons to respond to designer drugs, known as DREADD-based neuromodulation, the researchers could suppress overactivity in the reticular thalamic nucleus and reverse behavioral deficits in the autism mouse model. They could even induce these behavioral deficits in normal mice by ramping up activity in the reticular thalamic nucleus.

The new findings highlight the reticular thalamic nucleus as a novel target for the treatment of autism spectrum disorders.
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Dinosaur teeth reveal secrets of Jurassic life 150 million years ago | ScienceDaily
What did long-necked dinosaurs eat - and where did they roam to satisfy their hunger? A team of researchers has reconstructed the feeding behavior of sauropods using cutting-edge dental wear analysis. Their findings, published in Nature Ecology and Evolution, show that microscopic enamel wear marks provide surprising insights into migration, environmental conditions, and niche distribution within ecosystems from 150 million years ago.


						
How did massive dinosaurs live during the Jurassic period? What did they eat, how did they share their habitats - and did they perhaps migrate seasonally? These questions have been explored by an international team of researchers led by Dr Daniela E. Winkler, a postdoctoral researcher at Kiel University, Dr Emanuel Tschopp, visiting scientist at the LIB and research associate at Freie Universitat Berlin, and Andre Saleiro, PhD student at NOVA University Lisbon. Their new study employs an unusual method: using wear marks on fossilised teeth as a window into the past.

"I still find it fascinating that microscopic scratches on fossil teeth can tell us so much about diet and even behavior," says Winkler, an expert in the applied methodology. The technique, known as Dental Microwear Texture Analysis (DMTA), was originally developed by a research group led by LIB scientist Professor Thomas Kaiser for studying mammals. The current study, published in Nature Ecology and Evolution, marks the first systematic application of the method to sauropods. The analyses were carried out in the laboratories of the LIB.

Tooth Enamel as an Environmental Archive

The team analyzed 322 high-resolution 3D scans of tooth surfaces from three geological formations that are famous for their dinosaur fossils: the Lourinha Formation in Portugal, the Morrison Formation in the USA, and the Tendaguru Formation in Tanzania. All the teeth came from a total of 39 individuals. Samples were taken directly from original teeth or from high-resolution silicone molds. "We're talking about structures at the micrometer scale," Winkler explains. "These tiny wear marks results from the interaction between tooth and food - they reveal what the animals had eaten in the last days or weeks of their lives."

Surprising Differences between Species and Regions

The statistical analyses revealed clear differences between various sauropod groups and their localities oder geographic regions. Particularly striking was the high variability in wear patterns among the flagellicaudatans - a group of long-tailed sauropods that includes the well-known Diplodocus. This heterogeneity suggests that these animals had access to a variety of food sources and displayed generalist feeding behavior.




A particular surprise was that Camarasaurus specimens from both Portugal and the USA had highly uniform wear patterns. Such consistency in microwear is unlikely to be explained solely by uniform plant availability - rather, it indicates that these dinosaurs deliberately sought out the same preferred food sources throughout the year. "The climate at the time in both Portugal and the USA was highly seasonal, so certain plants likely weren't available year-round," explains Emanuel Tschopp. "The consistency in Camarasaurus tooth wear suggests they may have migrated seasonally to access the same resources."

Things were different with the titanosauriforms from Tanzania, whose teeth showed significantly more intense and complex wear. The researchers interpret this as a result of specific environmental conditions: the Tendaguru Formation featured tropical to semi-arid climates and nearby was a large desert belt, from where quartz sand was probably often blown onto plants these sauropods ate. This sand-contaminated diet likely caused the highly abrasive wear patterns seen on the teeth.

Climate, Not Plant Variety, as the Key Factor

There were also clear differences between the regions themselves: teeth from Tanzania were consistently more heavily worn than those from Portugal or the USA. The crucial influencing factor? Climate.

"One of the most interesting aspects of this work is that we were able to relate differences in dental wear patterns to palaeogeography and the habitat preferences of different sauropod faunas," concludes Andre Saleiro. These findings also guide his future research: "The study showed me how to approach my ongoing work on niche partitioning in herbivorous dinosaurs - by focusing on specific palaeo-environments to better understand the ecological relationships within species groups, and how these differences evolved across ecosystems."

For Emanuel Tschopp, this is also one of the most exciting elements of the research: "With these microscopic traces, we can suddenly make behavioral statements about these enormous extinct animals. Migration, specialization, niche use - it all becomes tangible." Another notable aspect: wear patterns differed depending on the area of the tooth - on the side (buccal) or on the chewing surface (occlusal). These differences were accounted for in the analysis to avoid distortion.




Relevance for Biodiversity Research

This study provides not only new insights into the lives of individual dinosaur species but also contributes to a broader understanding of paleoecological relationships. Niche partitioning, climate-driven adaptations, and potential competition avoidance can thus be identified even in fossilized ecosystems.

"We demonstrate that ecological principles like niche formation and migration behavior were important not just today, but already 150 million years ago," says Winkler. Tschopp adds: "The sauropods of the Morrison Formation show enormous species diversity - and that diversity was only possible because the species behaved differently and occupied different dietary niches."

Looking Ahead: More Teeth, More Knowledge

The research is far from over. Future studies aim to explore whether juvenile and adult sauropods differed in their diets, or how dwarf species such as Europasaurus from Lower Saxony adapted to their specific island environment. Saleiro is already working on an expanded dataset for the Portuguese fauna, including other herbivorous dinosaurs.

"What excites me is that we can keep refining this method - and every new sample adds another piece to the puzzle," says Winkler. "Our tools are getting better - and so is our understanding of what life back then was really like." Tschopp agrees: "We're still at the beginning with this method - but combining paleontology, modern technology and interdisciplinary collaboration opens up fascinating insights into ancient worlds."
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AI has no idea what it's doing, but it's threatening us all | ScienceDaily
The age of artificial intelligence (AI) has transformed our interactions, but threatens human dignity on a worldwide scale, according to a study led by Charles Darwin University (CDU).


						
Study lead author Dr Maria Randazzo, an academic from CDU's School of Law, found the technology was reshaping Western legal and ethical landscapes at unprecedented speed but was undermining democratic values and deepening systemic biases.

Dr Randazzo said current regulation failed to prioritize fundamental human rights and freedoms such as privacy, anti-discrimination, user autonomy, and intellectual property rights - mainly thanks to the untraceable nature of many algorithmic models.

Calling this lack of transparency a "black box problem," Dr Randazzo said decisions made by deep-learning or machine-learning processes were impossible for humans to trace, making it difficult for users to determine if and why an AI model has violated their rights and dignity and seek justice where necessary.

"This is a very significant issue that is only going to get worse without adequate regulation," Dr Randazzo said.

"AI is not intelligent in any human sense at all. It is a triumph in engineering, not in cognitive behavior.

"It has no clue what it's doing or why - there's no thought process as a human would understand it, just pattern recognition stripped of embodiment, memory, empathy, or wisdom."

Currently, the world's three dominant digital powers - the United States, China, and the European Union - are taking markedly different approaches to AI, leaning on market-centric, state-centric, and human-centric models respectively.




Dr Randazzo said the EU's human-centric approach is the preferred path to protect human dignity but without a global commitment to this goal, even that approach falls short.

"Globally, if we don't anchor AI development to what makes us human - our capacity to choose, to feel, to reason with care, to empathy and compassion - we risk creating systems that devalue and flatten humanity into data points, rather than improve the human condition," she said.

"Humankind must not be treated as a means to an end."

"Human dignity in the age of Artificial Intelligence: an overview of legal issues and regulatory regimes" was published in the Australian Journal of Human Rights.

The paper is the first in a trilogy Dr Randazzo will produce on the topic.
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Flamingos reveal their secret to staying young | ScienceDaily
Is aging inevitable? While most living beings age, some do so more slowly than others. A new scientific study published in the Proceedings of the National Academy of Science (PNAS) addresses a fascinating question: what if migration influences the way we age?


						
To explore this mystery, scientists turned their attention to the pink flamingo (Phoenicopterus roseus), a graceful migratory bird that is emblematic of the Camargue region of France. Birds that do not all age in the same way Thanks to a flamingo tagging and tracking program conducted for over 40 years by the Tour du Valat research institute, scientists have discovered a surprising phenomenon: migratory flamingos age more slowly than resident flamingos. In this species, some birds remain in the Camargue for their entire lives (they are called 'residents'), while others travel every year along the shores of the Mediterranean (these are the 'migrants'). At the beginning of their adult life, resident flamingos fare better: well established in the lagoons of the French Mediterranean coast during the winter, they survive and reproduce more than migrants. But at what cost? As they age, residents decline more rapidly. With 40% greater aging, their ability to reproduce decreases and the risk of death increases faster than among migratory flamingos. On the contrary, migratory flamingos, those that leave to spend the winter in Italy, Spain or North Africa, pay a high price for these seasonal journeys early in life (higher mortality and lower reproduction rates) but seem to compensate for this by slower aging at an advanced age. Thus, the onset of the aging process occurs earlier in residents (20.4 years on average) than in migrants (21.9 years).

Migration: An Animal Behavior That Influences Aging 

This study shows that seasonal migration -- a behavior exhibited by billions of animals -- can influence the rate of aging. In flamingos, deciding not to migrate offers advantages early in life that are associated with accelerated senescence at an advanced age. "This is probably linked to a compromise between performance when young and health in old age," explains Sebastien Roques, researcher at the CNRS and co-author of the study. "Residents live intensely at first, but pay for this pace later on. Migrants, on the other hand, seem to age more slowly." With their long lifespan (some live to be over 50 years old!) and behavioral diversity, flamingos are more than just an iconic animal of the Camargue. They also provide an ideal model for understanding aging in animals. "That's the whole point of having continued this study over the long term. Initiated in 1977 in the Camargue by tagging flamingos with rings that can be read from a distance with a telescope, this program still allows us to observe flamingos tagged that year," explain Arnaud Bechet and Jocelyn Champagnon, research directors at the Tour du Valat and co-authors of the study. "This is a unique dataset that is proving invaluable for understanding the mechanisms of aging in animal populations."

Unravelling the secrets of aging, a scientific and existential quest

This discovery is part of an exciting field of research: senescence, or biological aging. Hugo Cayuela, one of the study's co-authors and a researcher at the University of Oxford, comments: "Understanding the causes of changes in the rate of aging is a problem that has obsessed researchers and polymath philosophers since ancient times." He continues "For a long time, we thought that these variations occurred mainly between species. But recently, our perception of the problem has changed. We are accumulating evidence showing that, within the same species, individuals often do not age at the same rate due to genetic, behavioral and environmental variations." By studying how certain animals are born, reproduce and die, scientists hope to unlock the secrets of aging... In doing so, they are attempting to answer one of the most existential and central questions in biology: why and how do we die?

About the Tour du Valat

The Tour du Valat is a research institute for the conservation of Mediterranean wetlands, based in Camargue (France), with the status of a private foundation recognized as being of public interest. Founded in 1954 by Luc Hoffmann, the Tour du Valat has since developed its research activities with one constant concern: to better understand these environments -- wetlands are the most abundant and most threatened ecosystem on the planet -- to manage them better. Convinced that Mediterranean wetlands can only be preserved if human activities and the protection of natural heritage go hand in hand, the Tour du Valat has been developing research and integrated management programs for many years that promote exchanges between users and scientists, mobilize a community of stakeholders and promote the benefits of wetlands to decision-makers.
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One number at age 7 could predict how long you live | ScienceDaily
    	Children who had higher blood pressure at age 7 were more likely to die early from cardiovascular disease by their mid-50s. The risk was highest for children whose blood pressure measurements were in the top 10% for their age, sex and height.
    	Both elevated blood pressure (90-94th percentile) and hypertension ([?]95th percentile) were linked with about a 40% to 50% higher risk of early cardiovascular death in adulthood.
    	Researchers said their findings show why it's important to regularly check children's blood pressure and to help them develop heart-healthy habits early that can help lower their risk of health conditions later in life.

Blood pressure matters at all ages. Children with higher blood pressure at age 7 may be at an increased risk of dying of cardiovascular disease by their mid-50s, according to preliminary research presented at the American Heart Association's Hypertension Scientific Sessions 2025. The meeting is in Baltimore, September 4-7, 2025, and is the premier scientific exchange focused on recent advances in basic and clinical research on high blood pressure and its relationship to cardiac and kidney disease, stroke, obesity and genetics. The study is simultaneously published today in JAMA, the Journal of the American Medical Association.

"We were surprised to find that high blood pressure in childhood was linked to serious health conditions many years later. Specifically, having hypertension or elevated blood pressure as a child may increase the risk of death by 40% to 50% over the next five decades of an individual's life," said Alexa Freedman, Ph.D., lead author of the study and an assistant professor in the department of preventive medicine at the Northwestern University's Feinberg School of Medicine in Chicago. "Our results highlight the importance of screening for blood pressure in childhood and focusing on strategies to promote optimal cardiovascular health beginning in childhood."

Previous research has shown that childhood blood pressure is associated with an increased risk of cardiovascular disease in adulthood, and a 2022 study found that elevated blood pressure in older children (average age of 12 years) increased the risk of cardiovascular death by middle age (average age of 46 years). The current study is the first to investigate the impact of both systolic (top number) and diastolic (bottom number) blood pressure in childhood on long-term cardiovascular death risk in a diverse group of children. Clinical practice guidelines from the American Academy of Pediatrics recommend checking blood pressure at annual well-child pediatric appointments starting at age 3 years.

"The results of this study support monitoring blood pressure as an important metric of cardiovascular health in childhood," said Bonita Falkner, M.D., FAHA, an American Heart Association volunteer expert. "Moreover, the results of this study and other older child cohort studies with potential follow-up in adulthood will contribute to a more accurate definition of abnormal blood pressure and hypertension in childhood." Falkner, who was not involved in this study, is emeritus professor of pediatrics and medicine at Thomas Jefferson University.

The researchers used the National Death Index to follow up on the survival or cause of death as of 2016 for approximately 38,000 children who had their blood pressures taken at age 7 years as part of the Collaborative Perinatal Project (CPP), the largest U.S. study to document the influence of pregnancy and post-natal factors on the health of children. Blood pressure measured in the children at age 7 years were converted to age-, sex-, and height-specific percentiles according to the American Academy of Pediatrics clinical practice guidelines. The analysis accounted for demographic factors as well as for childhood body mass index, to ensure that the findings were related to childhood blood pressure itself rather than a reflection of children who were overweight or had obesity.

After follow-up through an average age of 54 years, the analysis found:
    	Children who had higher blood pressure (age-, sex-, and height-specific systolic or diastolic blood pressure percentile) at age 7 were more likely to die early from cardiovascular disease as adults by their mid-50s. The risk was highest for children whose blood pressure measurements were in the top 10% for their age, sex and height.
    	By 2016, a total of 2,837 participants died, with 504 of those deaths attributed to cardiovascular disease.
    	Both elevated blood pressure (90-94th percentile) and hypertension ([?]95th percentile) were linked with about a 40% to 50% higher risk of early cardiovascular death in adulthood.
    	Moderate elevations in blood pressure were also important, even among children whose blood pressure was still within the normal range. Children who had blood pressures that were moderately higher than average had a 13% (for systolic) and 18% (for diastolic) higher risk of premature cardiovascular death.
    	Analysis of the 150 clusters of siblings in the CPP found that children with the higher blood pressure at age 7 had similar increases in risk of cardiovascular death when compared to their siblings with the lower blood pressure readings (15% increase for systolic and 19% for diastolic), indicating that their shared family and early childhood environment could not fully explain the impact of blood pressure.

"Even in childhood, blood pressure numbers are important because high blood pressure in children can have serious consequences throughout their lives. It is crucial to be aware of your child's blood pressure readings," Freedman said.

The study has several limitations, primarily that the analysis included one, single blood pressure measurement for the children at age seven, which may not capture variability or long-term patterns in childhood blood pressure. In addition, participants in the CPP were primarily Black or white, therefore the study's findings may not be generalizable to children of other racial or ethnic groups. Also, children today are likely to have different lifestyles and environmental exposures than the children who participated in the CPP in the 1960s and 1970s.

Study details, background and design:
    	38,252 children born to mothers enrolled at one of 12 sites across the U.S. as part of the Collaborative Perinatal Project between 1959-1965. 50.7% of participants were male; 49.4% of mothers self-identified as Black, 46.4% reported as white; and 4.2% of participants were Hispanic, Asian or other groups.
    	This analysis reviewed blood pressure taken at age 7, and these measures were converted to age-, sex-, and height-specific percentiles according to the American Academy of Pediatrics Clinical Practice Guideline for Screening and Management of High Blood Pressure in Children and Adolescents.
    	Survival through 2016 and the cause of death for the offspring of CPP participants in adulthood were retrieved through the National Death Index.
    	Survival analysis was used to estimate the association between childhood blood pressure and cardiovascular death, adjusted for childhood body mass index, study site, and mother's race, education and marital status.
    	In addition, the sample included 150 groups of siblings, and the researchers examined whether the sibling with higher blood pressure was more likely to die of cardiovascular disease than the sibling with lower blood pressure. This sibling analysis allowed researchers to ask how much shared family and early childhood factors might account for the mortality risk related to blood pressure.
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Scientists just made the first time crystal you can see | ScienceDaily
Imagine a clock that doesn't have electricity, but its hands and gears spin on their own for all eternity.


						
In a new study, physicists at the University of Colorado Boulder have used liquid crystals, the same materials that are in your phone display, to create such a clock -- or, at least, as close as humans can get to that idea. The team's advancement is a new example of a "time crystal." That's the name for a curious phase of matter in which the pieces, such as atoms or other particles, exist in constant motion.

The researchers aren't the first to make a time crystal, but their creation is the first that humans can actually see, which could open a host of technological applications.

"They can be observed directly under a microscope and even, under special conditions, by the naked eye," said Hanqing Zhao, lead author of the study and a graduate student in the Department of Physics at CU Boulder.

He and Ivan Smalyukh, professor of physics and fellow with the Renewable and Sustainable Energy Institute (RASEI), published their findings Sept. 4 in the journal Nature Materials.

In the study, the researchers designed glass cells filled with liquid crystals -- in this case, rod-shaped molecules that behave a little like a solid and a little like a liquid. Under special circumstances, if you shine a light on them, the liquid crystals will begin to swirl and move, following patterns that repeat over time.

Under a microscope, these liquid crystal samples resemble psychedelic tiger stripes, and they can keep moving for hours -- similar to that eternally spinning clock.




"Everything is born out of nothing," Smalyukh said. "All you do is shine a light, and this whole world of time crystals emerges."

Zhao and Smalyukh are members of the Colorado satellite of the International Institute for Sustainability with Knotted Chiral Meta Matter (WPI-SKCM2) with headquarters at Hiroshima University in Japan, an international institute with missions to create artificial forms of matter and contribute to sustainability.

Crystals in space and time

Time crystals may sound like something out of science fiction, but they take their inspiration from naturally occurring crystals, such as diamonds or table salt.

Nobel laureate Frank Wilczek first proposed the idea of time crystals in 2012. You can think of traditional crystals as "space crystals." The carbon atoms that make up a diamond, for example, form a lattice pattern in space that is very hard to break apart. Wilczek wondered if it would be possible to build a crystal that was similarly well organized, except in time rather than space. Even in their resting state, the atoms in such a state wouldn't form a lattice pattern, but would move or transform in a never-ending cycle -- like a GIF that loops forever.

Wilczek's original concept proved impossible to make, but, in the years since, scientists have created phases of matter that get reasonably close.




In 2021, for example, physicists used Google's Sycamore quantum computer to create a special network of atoms. When the team gave those atoms a flick with a laser beam, they underwent fluctuations that repeated multiple times.

Dancing crystals

In the new study, Zhao and Smalyukh set out to see if they could achieve a similar feat with liquid crystals.

Smalyukh explained that if you squeeze on these molecules in the right way, they will bunch together so tightly that they form kinks. Remarkably, these kinks move around and can even, under certain conditions, behave like atoms.

"You have these twists, and you can't easily remove them," Smalyukh said. "They behave like particles and start interacting with each other."

In the current study, Smalyukh and Zhao sandwiched a solution of liquid crystals in between two pieces of glass that were coated with dye molecules. On their own, these samples mostly sat still. But when the group hit them with a certain kind of light, the dye molecules changed their orientation and squeezed the liquid crystals. In the process, thousands of new kinks suddenly formed.

Those kinks also began interacting with each other following an incredibly complex series of steps. Think of a room filled with dancers in a Jane Austen novel. Pairs break apart, spin around the room, come back together, and do it all over again. The patterns in time were also unusually hard to break -- the researchers could raise or lower the temperature of their samples without disrupting the movement of the liquid crystals.

"That's the beauty of this time crystal," Smalyukh said. "You just create some conditions that aren't that special. You shine a light, and the whole thing happens."

Zhao and Smalyukh say that such time crystals could have several uses. Governments could, for example, add these materials to bills to make them harder to counterfeit -- if you want to know if that $100 bill is genuine, just shine a light on the "time watermark" and watch the pattern that appears. By stacking several different time crystals, the group can create even more complicated patterns, which could potentially allow engineers to store vast amounts of digital data.

"We don't want to put a limit on the applications right now," Smalyukh said. "I think there are opportunities to push this technology in all sorts of directions."
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Scientists just cracked a 60-million-year-old volcanic mystery | ScienceDaily
What do the rumblings of Iceland's volcanoes have in common with the now peaceful volcanic islands off Scotland's western coast and the spectacular basalt columns of the Giant's Causeway in Northern Ireland?


						
About sixty million years ago, the Icelandic mantle plume -- a fountain of hot rock that rises from Earth's core-mantle boundary -- unleashed volcanic activity across a vast area of the North Atlantic, extending from Scotland and Ireland to Greenland.

For decades, scientists have puzzled over why this burst of volcanism was so extensive. Now, research led by the University of Cambridge has found that differences in the thickness of tectonic plates around the North Atlantic might explain the widespread volcanism.

The researchers compiled seismic and temperature maps of Earth's interior, finding that patches of thinner tectonic plate acted like conduits, funneling the plume's molten rock over a wide area.

Iceland, which is one of the most volcanically active places on Earth, owes its origin largely to the mantle plume. Beyond volcanism, the Iceland Plume's influence even extends to shaping the seafloor and ocean circulation in the North Atlantic and, in turn, climate through time. Despite its global significance, many aspects of the plume's behavior and history remain elusive.

"Scientists have a lot of unanswered questions about the Iceland plume," said Raffaele Bonadio, a geophysicist at Cambridge's Department of Earth Sciences and lead author of the study.

Bonadio set out to explain why the plume's volcanic imprint was much more widespread sixty million years ago -- before the Atlantic opened -- forming volcanoes and lava outpourings stretching over thousands of kilometers. The pattern could be explained by the mantle plume spreading outward in a branched, flowing formation, Bonadio explained, "but evidence for such flow has been scarce."

In search of answers, Bonadio focused on a segment of the North Atlantic Igneous Province to better understand the complex distribution of volcanoes in Scotland and Ireland. He wanted to know if the structure of Earth's tectonic plates played a role in the surface expression of volcanism.




Using seismic data extracted from earthquakes, Bonadio created a computer-generated image of Earth's interior beneath Britain and Ireland. This method, known as seismic tomography, works similarly to a medical CT scan, revealing hidden structures deep within the planet. Bonadio coupled this with seismic thermography measurements -- a new method developed by the team -- which reveal variations in the temperature and thickness of the tectonic plate.

He found that northwest Scotland and Ireland's volcanoes formed in areas where the lithosphere (Earth's rigid outer layer that makes up the tectonic plates) is thinner and weaker.

"We see ancient volcanoes concentrated within this corridor of thin lithosphere beneath the Irish Sea and surrounding areas," said Bonadio. He thinks the hot plume material was preferentially funneled along this corridor, ponding in the thin plate areas due to its buoyancy.

Previously, some scientists had put forward alternative, non-mantle plume origins for the volcanic activity, said Bonadio. But his new research shows the scattering could be explained by the magma being diverted and re-routed to areas of thinner lithosphere.

Sergei Lebedev, from the University of Cambridge said, "this striking correlation suggests that hot plume material eroded the lithosphere in this region. This resulting combination of thin lithosphere, hot asthenosphere and decompression melting likely caused the uplift and volcanic activity."

Previously, the authors have found a close link between the uneven distribution of earthquakes in Britain and Ireland and the thickness of the lithosphere, showing how the scars left by the mantle plume influence seismic hazards today.

Bonadio and Lebedev are also using their methods to map geothermal energy resource potential. "In Britain and Ireland, the greatest supply of heat from the Earth's mantle is in the same places where volcanoes erupted sixty million years ago, and where the lithosphere is thinner," said Lebedev. He and Bonadio are working with international colleagues to apply their new seismic thermography methods to global geothermal assessment.
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Scientists just made CRISPR three times more effective | ScienceDaily
    	CRISPR gene-editing machinery could transform medicine but is difficult to get into tissues and disease-relevant cells
    	New delivery system loads CRISPR machinery inside spherical nucleic acid (SNA) nanoparticles
    	Particles entered cells three times more effectively, tripled  gene-editing efficiency, and decreased toxicity compared to current  delivery methods

With the power to rewrite the genetic code underlying countless diseases, CRISPR holds immense promise to revolutionize medicine. But until scientists can deliver its gene-editing machinery safely and efficiently into relevant cells and tissues, that promise will remain out of reach.

Now, Northwestern University chemists have unveiled a new type of nanostructure that dramatically improves CRISPR delivery and potentially extends its scope of utility.

Called lipid nanoparticle spherical nucleic acids (LNP-SNAs), these tiny structures carry the full set of CRISPR editing tools -- Cas9 enzymes, guide RNA and a DNA repair template -- wrapped in a dense, protective shell of DNA. Not only does this DNA coating shield its cargo, but it also dictates which organs and tissues the LNP-SNAs travel to and makes it easier for them to enter cells.

In lab tests across various human and animal cell types, the LNP-SNAs entered cells up to three times more effectively than the standard lipid particle delivery systems used for COVID-19 vaccines, caused far less toxicity and boosted gene-editing efficiency threefold. The new nanostructures also improved the success rate of precise DNA repairs by more than 60% compared to current methods.

The study was published on Sept. 5 in the Proceedings of the National Academy of Sciences.

The study paves the way for safer, more reliable genetic medicines and underscores the importance of how a nanomaterial's structure -- rather than its ingredients alone -- can determine its potency. This principle underlies structural nanomedicine, an emerging field pioneered by Northwestern's Chad A. Mirkin and his colleagues and pursued by hundreds of researchers around the world.




"CRISPR is an incredibly powerful tool that could correct defects in genes to decrease susceptibility to disease and even eliminate disease itself," said Mirkin, who led the new study. "But it's difficult to get CRISPR into the cells and tissues that matter. Reaching and entering the right cells -- and the right places within those cells -- requires a minor miracle. By using SNAs to deliver the machinery required for gene editing, we aimed to maximize CRISPR's efficiency and expand the number of cell and tissue types that we can deliver it to."

A nanotechnology and nanomedicine pioneer, Mirkin is the George B. Rathmann Professor of Chemistry at Northwestern's Weinberg College of Arts and Sciences; professor of chemical and biological engineering, biomedical engineering and materials science and engineering at the McCormick School of Engineering; professor of medicine at the Feinberg School of Medicine; executive director of the International Institute for Nanotechnology; and a member of the Robert H. Lurie Comprehensive Cancer Center of Northwestern University.

CRISPR needs a ride

When CRISPR machinery reaches its target inside a cell, it can disable genes, fix mutations, add new functions and more. But CRISPR machinery cannot enter cells by itself. It always needs a delivery vehicle.

Currently, scientists typically use viral vectors and lipid nanoparticles (LNPs) to perform this function. Naturally good at sneaking into cells, viruses are efficient, but they can cause the human body to mount an immune response, leading to painful or even dangerous side effects. LNPs, on the other hand, are safer but inefficient. They tend to get stuck in endosomes, or compartments within the cell, where they cannot release their cargo.

"Only a fraction of the CRISPR machinery actually makes it into the cell and even a smaller fraction makes it all the way into the nucleus," Mirkin said. "Another strategy is to remove cells from the body, inject the CRISPR components and then put the cells back in. As you can imagine, that's extremely inefficient and impractical."

A DNA-wrapped taxi




To overcome this barrier, Mirkin's team turned to SNAs, which are globular -- rather than linear -- forms of DNA and RNA previously invented in Mirkin's lab at Northwestern. The spherical genetic material surrounds a nanoparticle core, which can be packed with cargo. Roughly 50 nanometers in diameter, the tiny structures possess a proven ability to enter cells for targeted delivery. Seven SNA-based therapies are already in human clinical trials, including a Phase 2 clinical trial for Merkel cell carcinoma being developed by Flashpoint Therapeutics, a clinical-stage biotechnology startup.

In the new study, Mirkin's team started with an LNP core carrying the CRISPR machinery inside. Then, they decorated the particle's surface with a dense layer of short strands of DNA. Because the DNA can interact with a cell's surface receptors, cells easily absorb SNAs. The DNA also can be engineered with sequences that target specific cell types, making delivery more selective.

"Simple changes to the particle's structure can dramatically change how well a cell takes it up," Mirkin said. "The SNA architecture is recognized by almost all cell types, so cells actively take up the SNAs and rapidly internalize them."

Boosted performance across the board

After successfully synthesizing LNP-SNAs with CRISPR cargo, Mirkin and his team added them to cellular cultures, which included skin cells, white blood cells, human bone marrow stem cells and human kidney cells.

Then, the team observed and measured several key factors: how efficiently the cells internalized the particles, whether the particles were toxic to cells and if the particles successfully delivered a gene. They also analyzed the cells' DNA to determine if CRISPR had made the desired gene edits. In every category, the system demonstrated its ability to successfully deliver CRISPR machinery and enable complex genetic modifications.

Next, Mirkin plans to further validate the system in multiple in vivo disease models. Because the platform is modular, researchers can adapt it for a wide range of systems and therapeutic applications. Northwestern biotechnology spin-out Flashpoint Therapeutics is commercializing the technology with the goal of rapidly moving it toward clinical trials.

"CRISPR could change the whole field of medicine," Mirkin said. "But how we design the delivery vehicle is just as important as the genetic tools themselves. By marrying two powerful biotechnologies -- CRISPR and SNAs -- we have created a strategy that could unlock CRISPR's full therapeutic potential."

The study, "A general genome editing strategy using CRISPR lipid nanoparticle spherical nucleic acids," was supported by the Air Force Office of Scientific Research (award number FA9550-22-1-0300), the National Science Foundation (award number DMR-2428112) and Edgar H. Bachrach through the Bachrach Foundation.
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Panama's ocean lifeline vanishes for the first time in 40 years | ScienceDaily
During the dry season in Central America (generally between December and April), northern trade winds generate upwelling events in the ocean waters of the Gulf of Panama. Upwelling is a process that allows cold, nutrient-rich waters from the depths of the ocean to rise to the surface. This dynamic supports highly productive fisheries and helps protect coral reefs from thermal stress. Thanks to this movement of water, the sea along Panama's Pacific beaches remains cooler during the "summer" vacation season.


						
Scientists from the Smithsonian Tropical Research Institute (STRI) have studied this phenomenon and their records show that this seasonal upwelling, which occurs from January to April, has been a consistent and predictable feature of the gulf for at least 40 years. However, researchers recently recorded that in 2025, this vital oceanographic process did not occur for the first time. As a result, the typical drops in temperature and spikes in productivity during this time of year were diminished. In the recently published article in the journal PNAS, scientists suggest that a significant reduction in wind patterns was the cause of this unprecedented event, revealing how climate disruption can quickly alter fundamental oceanic processes that have sustained coastal fishing communities for thousands of years. Still, further research is needed to determine a more precise cause and its potential consequences for fisheries.

This finding highlights the growing vulnerability of tropical upwelling systems, which, despite their enormous ecological and socioeconomic importance, remain poorly monitored. It also underscores the urgency of strengthening ocean-climate observation and prediction capabilities in the planet's tropical regions.

This result marks one of the first major outcomes of the collaboration between the S/Y Eugen Seibold research vessel from the Max Planck Institute and STRI.
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Astronomers uncover a hidden world on the solar system's edge | ScienceDaily
A small team led by Sihao Cheng, Martin A. and Helen Chooljian Member in the Institute for Advanced Study's School of Natural Sciences, has discovered an extraordinary trans-Neptunian object (TNO), named 2017 OF201, at the edge of our solar system.


						
The TNO is potentially large enough to qualify as a dwarf planet, the same category as the much more well-known Pluto. The new object is one of the most distant visible objects in our solar system and, significantly, suggests that the empty section of space thought to exist beyond Neptune in the Kuiper Belt is not, in fact, empty at all.

Cheng made the discovery alongside colleagues Jiaxuan Li and Eritas Yang from Princeton University, using advanced computational methods to identify the object's distinctive trajectory pattern on the sky. The new object was officially announced by the International Astronomical Union's Minor Planet Center and in an arXiv pre-print.

Trans-Neptunian objects are minor planets that orbit the Sun at a greater average distance than the orbit of Neptune. The new TNO is special for two reasons: its extreme orbit and its large size.

"The object's aphelion -- the farthest point on the orbit from the Sun -- is more than 1600 times that of the Earth's orbit," explains Cheng. "Meanwhile, its perihelion -- the closest point on its orbit to the Sun -- is 44.5 times that of the Earth's orbit, similar to Pluto's orbit."

This extreme orbit, which takes the object approximately 25,000 years to complete, suggests a complex history of gravitational interactions. "It must have experienced close encounters with a giant planet, causing it to be ejected to a wide orbit," says Yang. "There may have been more than one step in its migration. It's possible that this object was first ejected to the Oort cloud, the most distant region in our solar system, which is home to many comets, and then sent back," Cheng adds.

"Many extreme TNOs have orbits that appear to cluster in specific orientations, but 2017 OF201 deviates from this," says Li. This clustering has been interpreted as indirect evidence for the existence of another planet in the solar system, Planet X or Planet Nine, which could be gravitationally shepherding these objects into their observed patterns. The existence of 2017 OF201 as an outlier to such clustering could potentially challenge this hypothesis.




Cheng and his colleagues estimate 2017 OF201's diameter to be 700 km, which would make it the second largest known object in such a wide orbit. The diameter of Pluto, meanwhile, is 2,377 km. Further observations, potentially using radio telescopes, are needed to determine the object's exact size.

Cheng discovered the object as part of an ongoing research project to identify TNOs and possible new planets in the outer solar system. The object was identified by pinpointing bright spots in an astronomical image database from the Victor M. Blanco Telescope and Canada France Hawaii Telescope (CFHT), and trying to connect all possible groups of such spots that appeared to move across the sky in the way a single TNO might. This search was carried out using a computationally efficient algorithm produced by Cheng. Ultimately, they identified 2017 OF201 in 19 different exposures, captured over 7 years.

The discovery has significant implications for our understanding of the outer solar system. The area beyond the Kuiper Belt, where the object is located, has previously been thought to be essentially empty, but the team's discovery suggests that this is not so.

"2017 OF201 spends only 1% of its orbital time close enough to us to be detectable. The presence of this single object suggests that there could be another hundred or so other objects with similar orbit and size; they are just too far away to be detectable now," Cheng states. "Even though advances in telescopes have enabled us to explore distant parts of the universe, there is still a great deal to discover about our own solar system."

The detection also demonstrates the power of open science. "All the data we used to identify and characterize this object are archival data that are available to anyone, not only professional astronomers," says Li. "This means that groundbreaking discoveries aren't limited to those with access to the world's largest telescopes. Any researcher, student, or even citizen scientist with the right tools and knowledge could have made this discovery, highlighting the value of sharing scientific resources."
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Strange new bacteria found in Amazon sand flies. Could it spread to humans? | ScienceDaily

There is currently no evidence in Brazil that this new species of bacteria can cause disease. However, since species of the genus Bartonella are responsible for several diseases in other countries, further studies are needed.

The research was conducted by Marcos Rogerio Andre in partnership with Eunice Aparecida Bianchi Galati. Both researchers are affiliated with Brazilian institutions: the Faculty of Agricultural and Veterinary Sciences of Sao Paulo State University (FCAV-UNESP) in Jaboticabal campus and the School of Public Health of the University of Sao Paulo (FSP-USP). The study was supported by FAPESP through two projects (22/08543-2 and 22/16085-4).

It was published in the scientific journal Acta Tropica and included the participation of researchers Paulo Vitor Cadina Arantes, Israel de Souza Pinto, Daniel Antonio Braga Lee, Anna Claudia Baumel Mongruel, and Rosangela Zacarias Machado.

What is the disease?

Bartonellosis is a term that refers to a group of diseases caused by bacteria of the genus Bartonella. These bacteria are transmitted by various vectors. In addition to sand flies, they can be transmitted by fleas and lice.

Symptoms usually include infections that take a long time to clear up in both humans and animals. These bacteria can remain in the body for a long time without being detected and end up harming patients with preexisting immune problems.




"Bartonellosis is a neglected disease. The disease best known to health professionals is cat scratch disease, caused by Bartonella henselae. It's important to understand the real prevalence of these diseases, especially in isolated regions with low human development indices, where populations don't have easy access to health services," explains Andre.

The objective of the study was to investigate the presence of Bartonella spp. DNA in 297 specimens of female sand flies (Diptera: Psychodidae) collected in the Amazon National Park in the state of Para. "This park has caves and receives many visitors, so it's important to study it," says the researcher.

The phlebotomine sand flies were collected between February 2022 and February 2023. Every month, the researchers collected samples along two trails near the banks of the Urua and Tracoa rivers, which are located within the conservation unit.

"The discovery of Bartonella species in phlebotomine sand flies here in Brazil may indicate that B. bacilliformis and B. ancashensis, which cause Carrion's disease or Peruvian wart, can adapt to non-Andean species and be transmitted in areas outside the Andes. This isn't too much of an extrapolation, as two species that have been identified as vectors of B. bacilliformis, Pintomyia robusta and Pintomyia maranonensis in Peru, are very similar to species found in Brazil, namely Pintomyia serrana and Pintomyia nevesi," explains Galati.

In recent years, the group has been studying the diversity of bacteria found in this genus and the diseases they cause in both humans and animals. According to the scientists, the sequences found in the Amazon differ from those found in Peru; however, the results corroborate data collected in a previous study.

According to Andre, this second article by the research group confirms evidence found in previous studies, such as the discovery of new species of Bartonella in Acre, another Brazilian state in the Amazon region. Therefore, they decided to expand the investigation and analyze samples from Para and other locations.




"We're detecting a strain here in Brazil that's never been described and is very similar to two species of the Bartonella genus that cause disease in Andean countries. Despite this similarity, we don't yet have information on whether it can cause disease with distinct symptoms. That's why we need to study them further," the professor points out.

To continue mapping the insects and the bacteria with which they may be infected, the researchers are collecting samples in various biomes.

"The next steps are to continue investigations involving more populations of phlebotomine sand flies and other diptera from different biomes in search of these strains, as well as to look for other strains," says Galati.

According to the researcher, the next step would be to investigate what animals these insects feed on to find "reservoirs."

"I have a project funded by FAPESP in which I was able to store many specimens of phlebotomine sand flies from the Atlantic Forest of Sao Paulo, and the idea is to explore this material in partnership with Professor Andre," reveals Galati.

Although the results are preliminary, the project has helped the researchers uncover the possibility of finding disease agents that had not yet been detected.

According to Andre, since this is a new finding, it would be beneficial for doctors and researchers to collaborate on investigating this group of bacteria in individuals with fever of unknown origin.

"Could people with fever who are often sent home and who have repeated episodes of fever be infected with this pathogen? Could patients with Leishmania also be co-infected with this new species of Bartonella?" asks the professor.
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MIT scientists uncover shocking origin of the moon's magnetic scars | ScienceDaily
Where did the moon's magnetism go? Scientists have puzzled over this question for decades, ever since orbiting spacecraft picked up signs of a high magnetic field in lunar surface rocks. The moon itself has no inherent magnetism today.


						
Now, MIT scientists may have solved the mystery. They propose that a combination of an ancient, weak magnetic field and a large, plasma-generating impact may have temporarily created a strong magnetic field, concentrated on the far side of the moon.

In a study appearing in the journal Science Advances, the researchers show through detailed simulations that an impact, such as from a large asteroid, could have generated a cloud of ionized particles that briefly enveloped the moon. This plasma would have streamed around the moon and concentrated at the opposite location from the initial impact. There, the plasma would have interacted with and momentarily amplified the moon's weak magnetic field. Any rocks in the region could have recorded signs of the heightened magnetism before the field quickly died away.

This combination of events could explain the presence of highly magnetic rocks detected in a region near the south pole, on the moon's far side. As it happens, one of the largest impact basins -- the Imbrium basin -- is located in the exact opposite spot on the near side of the moon. The researchers suspect that whatever made that impact likely released the cloud of plasma that kicked off the scenario in their simulations.

"There are large parts of lunar magnetism that are still unexplained," says lead author Isaac Narrett, a graduate student in the MIT Department of Earth, Atmospheric and Planetary Sciences (EAPS). "But the majority of the strong magnetic fields that are measured by orbiting spacecraft can be explained by this process -- especially on the far side of the moon."

Narrett's co-authors include Rona Oran and Benjamin Weiss at MIT, along with Katarina Miljkovic at Curtin University, Yuxi Chen and Gabor Toth at the University of Michigan at Ann Arbor, and Elias Mansbach PhD '24 at Cambridge University. Nuno Loureiro, professor of nuclear science and engineering at MIT, also contributed insights and advice.

Beyond the sun

Scientists have known for decades that the moon holds remnants of a strong magnetic field. Samples from the surface of the moon, returned by astronauts on NASA's Apollo missions of the 1960s and 70s, as well as global measurements of the moon taken remotely by orbiting spacecraft, show signs of remnant magnetism in surface rocks, especially on the far side of the moon.




The typical explanation for surface magnetism is a global magnetic field, generated by an internal "dynamo," or a core of molten, churning material. The Earth today generates a magnetic field through a dynamo process, and it's thought that the moon once may have done the same, though its much smaller core would have produced a much weaker magnetic field that may not explain the highly magnetized rocks observed, particularly on the moon's far side.

An alternative hypothesis that scientists have tested from time to time involves a giant impact that generated plasma, which in turn amplified any weak magnetic field. In 2020, Oran and Weiss tested this hypothesis with simulations of a giant impact on the moon, in combination with the solar-generated magnetic field, which is weak as it stretches out to the Earth and moon.

In simulations, they tested whether an impact to the moon could amplify such a solar field, enough to explain the highly magnetic measurements of surface rocks. It turned out that it wasn't, and their results seemed to rule out plasma-induced impacts as playing a role in the moon's missing magnetism.

A spike and a jitter

But in their new study, the researchers took a different tack. Instead of accounting for the sun's magnetic field, they assumed that the moon once hosted a dynamo that produced a magnetic field of its own, albeit a weak one. Given the size of its core, they estimated that such a field would have been about 1 microtesla, or 50 times weaker than the Earth's field today.

From this starting point, the researchers simulated a large impact to the moon's surface, similar to what would have created the Imbrium basin, on the moon's near side. Using impact simulations from Katarina Miljkovic, the team then simulated the cloud of plasma that such an impact would have generated as the force of the impact vaporized the surface material. They adapted a second code, developed by collaborators at the University of Michigan, to simulate how the resulting plasma would flow and interact with the moon's weak magnetic field.




These simulations showed that as a plasma cloud arose from the impact, some of it would have expanded into space, while the rest would stream around the moon and concentrate on the opposite side. There, the plasma would have compressed and briefly amplified the moon's weak magnetic field. This entire process, from the moment the magnetic field was amplified to the time that it decays back to baseline, would have been incredibly fast -- somewhere around 40 minutes, Narrett says.

Would this brief window have been enough for surrounding rocks to record the momentary magnetic spike? The researchers say, yes, with some help from another, impact-related effect.

They found that an Imbrium-scale impact would have sent a pressure wave through the moon, similar to a seismic shock. These waves would have converged to the other side, where the shock would have "jittered" the surrounding rocks, briefly unsettling the rocks' electrons -- the subatomic particles that naturally orient their spins to any external magnetic field. The researchers suspect the rocks were shocked just as the impact's plasma amplified the moon's magnetic field. As the rocks' electrons settled back, they assumed a new orientation, in line with the momentary high magnetic field.

"It's as if you throw a 52-card deck in the air, in a magnetic field, and each card has a compass needle," Weiss says. "When the cards settle back to the ground, they do so in a new orientation. That's essentially the magnetization process."

The researchers say this combination of a dynamo plus a large impact, coupled with the impact's shockwave, is enough to explain the moon's highly magnetized surface rocks -- particularly on the far side. One way to know for sure is to directly sample the rocks for signs of shock, and high magnetism. This could be a possibility, as the rocks lie on the far side, near the lunar south pole, where missions such as NASA's Artemis program plan to explore.

"For several decades, there's been sort of a conundrum over the moon's magnetism -- is it from impacts or is it from a dynamo?" Oran says. "And here we're saying, it's a little bit of both. And it's a testable hypothesis, which is nice."

The team's simulations were carried out using the MIT SuperCloud. This research was supported, in part, by NASA.
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A common supplement could reverse the hidden harm of sucralose | ScienceDaily
Sucralose is a popular sugar substitute for people who are cutting calories or managing blood sugar levels, but new research by the University of Pittsburgh and UPMC Hillman Cancer Center suggests that the artificial sweetener may not be the best choice for patients undergoing cancer immunotherapy.


						
Publishing recently in Cancer Discovery, a publication of the American Association for Cancer Research, the study found that patients with melanoma and non-small cell lung cancer who consumed high levels of sucralose had worse response to immunotherapy and poorer survival than those with diets low in the artificial sweetener.

Strikingly, supplements that boosted levels of the amino acid arginine mitigated the negative effects of sucralose on immunotherapy in mice, an approach that could now be tested in clinical trials.

"It's easy to say, 'Stop drinking diet soda,' but when patients are being treated for cancer, they are already dealing with enough, so asking them to drastically alter their diet may not be realistic," said lead author Abby Overacre, Ph.D., assistant professor in the Department of Immunology at Pitt and UPMC Hillman. "We need to meet patients where they are. That's why it's so exciting that arginine supplementation could be a simple approach to counteract the negative effects of sucralose on immunotherapy."

Senior author Diwakar Davar, M.D., associate professor of medicine at Pitt and a medical oncologist and hematologist at UPMC Hillman, collaborating with Overacre and their team, used mouse models to show that the negative impacts of sucralose are driven by disruption to gut bacteria.

Sucralose shifted the composition of the mouse gut microbiome, increasing bacterial species that degrade arginine, which reduced levels of this amino acid in the blood, tumor fluid and stool.

Immune checkpoint inhibitor immunotherapies such as anti-PD1 work by ramping up T cell activity so that they can more effectively kill cancer cells. Arginine is essential for T cell function, especially in cancer.




"When arginine levels were depleted due to sucralose-driven shifts in the microbiome, T cells couldn't function properly," said Overacre. "As a result, immunotherapy wasn't as effective in mice that were fed sucralose."

In mouse models of adenocarcinoma and melanoma, adding sucralose to the diet inhibited anti-PD1 therapy, leading to larger tumors and poorer survival. But when the researchers gave sucralose-fed mice arginine or citrulline, which is metabolized into arginine in the body, the effectiveness of immunotherapy was restored.

To assess the relevance of these findings for humans, the researchers looked at 132 patients with advanced melanoma or non-small cell lung cancer who received anti-PD1 therapy alone or in combination with chemotherapy. Patients filled out detailed diet history questionnaires that included questions about how often they consumed artificial sweeteners in coffee, tea and diet soda.

"We found that sucralose impeded the effectiveness of immunotherapies across a range of cancer types, stages and treatment modalities," said Davar. "These observations raise the possibility of designing prebiotics, such as targeted nutrient supplementation for patients who consume high levels of sucralose."

The researchers hope to launch a clinical trial investigating whether citrulline supplements -- which boost arginine levels more than arginine itself -- affect the gut microbiome and anti-tumor immune response in patients.

They are also interested in looking at how other sugar substitutes, such as aspartame, saccharin, xylitol and stevia, impact the immune system and response to immunotherapy.

Other authors on the study were Kristin Morder, M.S., Madison Nguyen, Drew Wilfahrt, Ph.D., Zakaria Dahmani, Ansen Burr, M.D., Ph.D., Bingxian Xie, Ph.D., Michael Morikone, Ph.D., Hector Nieves-Rosado, M.D., Ph.D., William Gunn, M.S., Drew Hurd, Hong Wang, Ph.D., Steven Mullett, Kaitlin Bossong, Stacy Gelhaus, Ph.D., Dhivyaa Rajasundaram, Ph.D., Lawrence Kane, Ph.D., and Greg Delgoffe, Ph.D., and Jishnu Das, Ph.D., all of Pitt or UPMC.

This research was supported by the National Institutes of Health (DP2AI177967, S10OD023402, S10OD032141, R01CA206517, R01AI138504, T32GM008208, U01 CA271407, R01 CA257265, U01 CA268806 and P50 CA254865), the Damon Runyon Cancer Research Foundation and Gateway for Cancer Research (G-22-800).




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/09/250906013455.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Satellites confirm 1990s sea-level predictions were shockingly accurate | ScienceDaily
Global sea-level change has now been measured by satellites for more than 30 years, and a comparison with climate projections from the mid-1990s shows that they were remarkably accurate, according to two Tulane University researchers whose findings were published in Earth's Future, an open-access journal published by the American Geophysical Union.


						
"The ultimate test of climate projections is to compare them with what has played out since they were made, but this requires patience - it takes decades of observations," said lead author Torbjorn Tornqvist, Vokes Geology Professor in the Department of Earth and Environmental Sciences.

"We were quite amazed how good those early projections were, especially when you think about how crude the models were back then, compared to what is available now," Tornqvist said. "For anyone who questions the role of humans in changing our climate, here is some of the best proof that we have understood for decades what is really happening, and that we can make credible projections."

Co-author Sonke Dangendorf, David and Jane Flowerree Associate Professor in the Department of River-Coastal Science and Engineering, said that while it is encouraging to see the quality of early projections, today's challenge is to translate global information into projections tailored to the specific needs of stakeholders in places like south Louisiana.

"Sea level doesn't rise uniformly - it varies widely. Our recent study of this regional variability and the processes behind it relies heavily on data from NASA's satellite missions and NOAA's ocean monitoring programs," he said. "Continuing these efforts is more important than ever, and essential for informed decision-making to benefit the people living along the coast."

A new era of monitoring global sea-level change took off when satellites were launched in the early 1990s to measure the height of the ocean surface. This showed that the rate of global sea-level rise since that time has averaged about one eighth of an inch per year. Only more recently, it became possible to detect that the rate of global sea-level rise is accelerating.

When NASA researchers demonstrated in October 2024 that the rate has doubled during this 30-year period, the time was right to compare this finding with projections that were made during the mid-1990s, independent of the satellite measurements.




In 1996, the Intergovernmental Panel on Climate Change published an assessment report soon after the satellite-based sea-level measurements had started. It projected that the most likely amount of global sea-level rise over the next 30 years would be almost 8 cm (three inches), remarkably close to the 9 cm that has occurred. But it also underestimated the role of melting ice sheets by more than 2 cm (about one inch).

At the time, little was known about the role of warming ocean waters and how that could destabilize marine sectors of the Antarctic Ice Sheet from below. Ice flow from the Greenland Ice Sheet into the ocean has also been faster than foreseen.

The past difficulties of predicting the behavior of ice sheets also contain a message for the future. Current projections of future sea-level rise consider the possibility, albeit uncertain and of low likelihood, of catastrophic ice-sheet collapse before the end of this century. Low-lying coastal regions in the United States would be particularly affected if such a collapse occurs in Antarctica.

The paper was co-authored by colleagues from the University of Oslo and NASA's Jet Propulsion Laboratory at Caltech.
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The fat you can't see may be damaging your heart, even if you exercise | ScienceDaily


						
[image: Hidden Belly Fat Ages the Heart Faster]
 Two MRI scans, showing the person on left with more visceral fat (in red) and subcutaeous fat (in blue). Credit: AMRA Medical

 





						Excessive amounts of visceral fat -- the hidden fat surrounding organs -- is linked with faster aging of the heart, a new study has found.

Aging is the biggest risk factor for heart disease, but why some people age faster than others isn't fully understood. The scientists leading the research say that visceral body fat could play an important role in accelerating aging of the heart and blood vessels. This type of fat is known to be harmful to health and this study now links it to faster heart aging.

The study, led by scientists from the Medical Research Council (MRC) Laboratory of Medical Sciences, in London, UK, also found differences between men and women, and discovered that fat around the hips and thighs could potentially slow heart aging in women.

In the study, published in the European Heart Journal, the scientists analyzed data from 21,241 participants in UK Biobank, which includes whole body imaging to map the amount of fat and where it is located in the body.

The UK Biobank data also includes detailed imaging of the heart and blood vessels. Artificial intelligence was used to analyse these images to capture signs of organ aging -- such as tissues becoming stiff and inflamed. An individual was given a "heart age" which can be compared to their actual age at the time of the scan.

The researchers found that faster heart aging was linked to having more visceral adipose tissue. Visceral adipose tissue is fat found deep inside the abdomen around organs such as the stomach, intestines, and liver. This type of fat cannot be seen from the outside, and some people can have large amounts of visceral fat despite having a healthy weight.

The researchers found signs on blood tests that visceral fat is linked to increased inflammation in the body - which is a potential cause of premature aging.

They also found differences between the sexes. Male-type fat distribution (fat around the belly, often called 'apple' shaped) was particularly predictive of early aging in men.

In contrast, a genetic predisposition to female-type fat (fat on the hips and thighs, often called "pear" shaped) was protective against heart aging in women.

The researchers also found a link between higher oestrogen levels in premenopausal women and a slowing of heart aging, which they suggest could indicate a role for hormones in protecting against heart aging.

Professor Declan O'Regan, who led the research at the MRC Laboratory of Medical Sciences and Imperial College London, and is the British Heart Foundation Professor of Cardiovascular AI, said: "We have known about the apple and pear distinction in body fat, but it hasn't been clear howit leads to poor health outcomes. Our research shows that "bad" fat, hidden deep around the organs, accelerates aging of the heart. But some types of fat could protect against aging- specifically fat around the hips and thighs in women."

"We also showed that BMI wasn't a good way of predicting heart age which underscores the importance of knowing where fat is stored in the body and not just total body weight."

"The goal of our research is to find ways to increase healthy lifespan. While being active is important, we found that hidden fat could still be harmful even in fit people. In the future we plan to investigate how drug therapies, such as GLP-1 inhibitors (e.g. Ozempic) could improve not just diabetes and obesity, but target the aging effects of hidden visceral fat."

This study was funded by the Medical Research Council, British Heart Foundation, and the National Institute for Health and Care Research Imperial College Biomedical Research Centre.

Professor Bryan Williams OBE, chief scientific and medical officer at the British Heart Foundation said: "We already know excess visceral fat around the heart and liver can lead to increased blood pressure and high cholesterol, so it is concerning that it could also help to speed up aging of the heart and blood vessels.

"As the pattern of fat distribution typically seen in women's bodies is linked to oestrogen, that hormone may be key to future therapies developed to tackle heart aging.

"Eating a healthier diet and becoming more active can help to reduce visceral fat levels."
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Experts warn: Smartphones before 13 could harm mental health for life | ScienceDaily
Owning a smartphone before age 13 is associated with poorer mind health and wellbeing in early adulthood, according to a global study of more than 100,000 young people.


						
Published recently in the peer-reviewed Journal of Human Development and Capabilities, the study found that 18- to 24-year-olds who had received their first smartphone at age 12 or younger were more likely to report suicidal thoughts, aggression, detachment from reality, poorer emotional regulation, and low self-worth.

The data also shows evidence that these effects of smartphone ownership at an early age are in large part associated with early social media access and higher risks of cyberbullying, disrupted sleep, and poor family relationships by adulthood.

A team of experts from Sapien Labs, which hosts the world's largest database on mental wellbeing, the Global Mind Project -- where the data for this research was pooled from -- are calling for urgent action to protect the mind health of future generations.

"Our data indicate that early smartphone ownership -- and the social media access it often brings -- is linked with a profound shift in mind health and wellbeing in early adulthood," says lead author neuroscientist Dr Tara Thiagarajan, who is the founder and Chief Scientist of Sapien Labs.

"These correlations are mediated through several factors, including social media access, cyberbullying, disrupted sleep, and poor family relationships leading to symptoms in adulthood that are not the traditional mental health symptoms of depression and anxiety and can be missed by studies using standard screeners. These symptoms of increased aggression, detachment from reality and suicidal thoughts can have significant societal consequences as their rates grow in younger generations.

"Based on these findings, and with the age of first smartphones now well under age 13 across the world, we urge policymakers to adopt a precautionary approach, similar to regulations on alcohol and tobacco, by restricting smartphone access for under 13s, mandating digital literacy education and enforcing corporate accountability."

Since the early 2000s, smartphones have reshaped how young people connect, learn and form identities. But alongside these opportunities come growing concerns over how AI-driven social media algorithms may amplify harmful content and encourage social comparison -- while also impacting on other activities such as face-to-face interaction and sleep.




Although many social media platforms set a minimum user age of 13, enforcement is inconsistent. Meanwhile, the average age of first smartphone ownership continues to fall, with many children spending hours a day on their devices.

Currently, it is a mixed picture internationally around the banning on phones in schools, at least. In recent years, several countries have banned or restricted cell phone use in institutions, including France, the Netherlands, Italy, and New Zealand. Results of these moves are limited, however a study commissioned by the Dutch government has found improved focus among students. This month, policymakers in New York have announced it was to become the largest US state yet to ban smartphones in schools, joining locations such as Alabama, Arkansas, Nebraska, North Dakota, Oklahoma and West Virginia which have all passed legislation requiring schools to have policies that at least limit access to smartphones.

Overall, previous studies into screen time, social media and smartphone access and various mental health outcomes have shown negative effects, but also mixed, often conflicting results -- making it hard for policymakers, schools, and families to navigate this issue. Possibly this may have to do with the use of screeners that miss the critical associated symptoms.

For this new analysis, the team at Sapien drew data from their Global Mind Project, and then used the Mind Health Quotient (MHQ) -- a self-assessment tool that measures social, emotional, cognitive, and physical wellbeing -- to generate an overall 'mind health' score.

Their results showed:

* The specific symptoms most strongly linked with earlier smartphone ownership include suicidal thoughts, aggression, detachment from reality, and hallucinations.




* Young adults who received their first smartphone before age 13 had lower MHQ scores, with scores progressively declining the younger the age of first ownership. For example, those who owned a smartphone at age 13 scored an average of 30, dropping to just 1 for those who had one at age five.

* Correspondingly, the percentage considered distressed or struggling (with scores indicating they had five or more severe symptoms) rose by 9.5% for females and 7% for males. This pattern was consistent across all regions, cultures and languages, pointing to a critical window of heightened vulnerability.

* That younger ownership is also associated with diminished self-image, self-worth and confidence, and emotional resilience among females, and lower stability and calmness, self-worth and empathy among males.

Further analysis indicated that early access to social media explains about 40% of the association between earlier childhood smartphone ownership and later mind health, with poor family relationships (13%), cyberbullying (10%) and disrupted sleep (12%) also playing significant downstream roles.

The researchers acknowledge the COVID-19 pandemic may have magnified these patterns, but the consistency of these trends across all global regions suggests a broader developmental impact of early smartphone access.

While current evidence does not yet prove direct causation between early smartphone ownership and later mind health and wellbeing, a limitation of the paper, the authors argue that the scale of the potential harm is too great to ignore and justifies a precautionary response.

They recommend four key areas for policymakers to address:

* A requirement of mandatory education on digital literacy and mental health.

* To strengthen the active identification of social media age violations and ensure meaningful consequences for technology companies.

* Restricting access to social media platforms.

* Implementing graduated access restrictions for smartphones.

"Altogether, these policy recommendations aim to safeguard mind health during critical developmental windows," states Dr Thiagarajan, whose research specialism focuses on the impact of environment on the brain and mind, with an interest in understanding and enabling the productive evolution of the human mind and human systems.

"Their implementation requires substantial political and societal will, effective enforcement, and a multi-stakeholder approach, but successful precedents do exist. For example, in the United States, underage alcohol access and consumption is regulated through a combination of parental, commercial, and corporate accountability."

Concluding she states: "Our evidence suggests childhood smartphone ownership, an early gateway into AI-powered digital environments, is profoundly diminishing mind health and wellbeing in adulthood with deep consequences for individual agency and societal flourishing.

"I was initially surprised by how strong the results are. However when you give it due consideration, it does begin to make sense that the younger developing mind is more compromised by the online environment given their vulnerability and lack of worldly experience.

"That said, I think it is also important to point out that smartphones and social media are not the only assault to mental health and crisis facing younger adults. It explains some of the overall decline but not all of it. "Now, while more research is needed to unravel the causal mechanisms, waiting for irrefutable proof in the face of these population-level findings unfortunately risks missing the window for timely, preventative action."

This paper is part of a special cohesive set, entitled 'The Policy Forum', in the upcoming publication of Journal of Human Development and Capabilities.
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Baby pterosaurs died in ancient storms-and their fossils reveal the truth | ScienceDaily
The cause of death for two baby pterosaurs has been revealed by University of Leicester paleontologists in a post-mortem 150 million years in the making.


						
Detailed in a new study in the journal Current Biology, their findings show how these flying reptiles were tragically struck down by powerful storms that also created the ideal conditions to preserve them and hundreds more fossils like them.

The Mesozoic, or age of reptiles, is often imagined as a time of giants. Towering dinosaurs, monstrous marine reptiles, and vast-winged pterosaurs dominate museum halls and the public consciousness. But this familiar picture is skewed. Just as today's ecosystems are mostly populated by small animals, so too were ancient ones. The difference? Fossilization tends to favor the largest and the most robust organisms. Small, fragile creatures rarely make it into the paleontological record.

On rare occasions, however, nature conspires to preserve the delicate and the diminutive inhabitants of these lost worlds. One of the most famous examples is the 150-million-year-old Solnhofen Limestones of southern Germany. These lagoonal deposits are renowned for their exquisitely preserved fossils, including many specimens of pterosaurs, the flying reptiles of the Mesozoic.

Yet here lies a mystery: while Solnhofen has yielded hundreds of pterosaur fossils, nearly all are very small, very young individuals, perfectly preserved. By contrast, larger, adult pterosaurs are rarely found, and when they are, they're represented only by fragments (often isolated skulls or limbs). This pattern runs counter to expectations: larger, more robust animals should stand a better chance of fossilization than delicate juveniles.

Lead author of the study Rab Smyth, from the University of Leicester's Centre for Palaeobiology and Biosphere Evolution, was funded by the Natural Environment Research Council through the CENTA Doctoral Training Partnership

Rab said: "Pterosaurs had incredibly lightweight skeletons. Hollow, thin-walled bones are ideal for flight but terrible for fossilization. The odds of preserving one are already slim and finding a fossil that tells you how the animal died is even rarer."

The discovery of two baby pterosaurs with broken wings has helped to solve this mystery. These tiny fossils, though easily overlooked, are powerful evidence of ancient tropical storms and how they shaped the fossil record.




Ironically nicknamed Lucky and Lucky II by the researchers, the two individuals belong to Pterodactylus, the first pterosaur ever scientifically named. With wingspans of less than 20 cm (8 inches) these hatchlings are among the smallest of all known pterosaurs. Their skeletons are complete, articulated and virtually unchanged from when they died. Except for one detail. Both show the same unusual injury: a clean, slanted fracture to the humerus. Lucky's left wing and Lucky II's right wing were both broken in a way that suggests a powerful twisting force, likely the result of powerful gusts of wind rather than a collision with a hard surface.

Catastrophically injured, the pterosaurs plunged into the surface of the lagoon, drowning in the storm driven waves and quickly sinking to the seabed where they were rapidly buried by very fine limy muds stirred up by the death storms. This rapid burial allowed for the remarkable preservation seen in their fossils.

Like Lucky I and II, which were only a few days or weeks old when they died, there are many other small, very young pterosaurs in the Solnhofen Limestones, preserved in the same way as the Luckies, but without obvious evidence of skeletal trauma. Unable to resist the strength of storms these young pterosaurs were also flung into the lagoon. This discovery explains why smaller fossils are so well preserved - they were a direct result of storms - a common cause of death for pterosaurs that lived in the region.

Larger, stronger individuals, it seems, were able to weather the storms and rarely followed the Luckies stormy road to death. They did eventually die though but likely floated for days or weeks on the now calm surfaces of the Solnhofen lagoon, occasionally dropping parts of their carcasses into the abyss as they slowly decomposed.

"For centuries, scientists believed that the Solnhofen lagoon ecosystems were dominated by small pterosaurs," said Smyth. "But we now know this view is deeply biased. Many of these pterosaurs weren't native to the lagoon at all. Most are inexperienced juveniles that were likely living on nearby islands that were unfortunately caught up in powerful storms."

Co-author Dr David Unwin from the University of Leicester added: "When Rab spotted Lucky we were very excited but realized that it was a one-off. Was it representative in any way? A year later, when Rab noticed Lucky II we knew that it was no longer a freak find but evidence of how these animals were dying. Later still, when we had a chance to light-up Lucky II with our UV torches, it literally leapt out of the rock at us -- and our hearts stopped. Neither of us will ever forget that moment."

This research was supported by the Central England NERC Training Alliance (CENTA), under grant number NE/S007350/1.
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Scientists made plastic that eats carbon | ScienceDaily

As CO2 concentrations in the atmosphere keep rising regardless of years of political intentions to limit emissions, the world's oceans are drowning in plastics, which threatens marine environments and ecosystems.

The key global problems are often interconnected, and typically, the solution to one problem creates another one while the clock keeps ticking. But what if we could solve several problems at the same time?

It's almost too good to be true, but a new cutting-edge invention promises to do just that. Researchers at the University of Copenhagen have developed a method where one man's trash really does become another man's "treasure," when decomposed PET plastic becomes the main ingredient in efficient and sustainable CO2 capture.

We know the material from plastic bottles, textiles, and many other uses: PET plastic is one of the most widely used types of plastic in the world, but when it has served its purpose, it becomes a pressing global environmental issue. This is because it ends up in landfills in many parts of the world, where it breaks down into polluting microplastics that spread to the air, soil and groundwater. A large portion also end up in the oceans.

"The beauty of this method is that we solve a problem without creating a new one. By turning waste into a raw material that can actively reduce greenhouse gases, we make an environmental issue part of the solution to the climate crisis," says Margarita Poderyte from the Department of Chemistry at the University of Copenhagen, lead author of the research paper disclosing the invention.

The solution is a potential win-win on a global scale, where plastic waste not only does not end up in nature but also becomes an active player in climate mitigation.




With the new chemical technology, researchers can transform PET plastic waste that is overlooked by recyclers into a primary resource in a new form of CO2 sorbent they have developed. The process 'upcycles' it to a new material the researchers have named BAETA, which can absorb CO2 out of the atmosphere so efficiently that it easily compares with existing carbon capture technologies.

Sustainable, flexible and scalable

The BAETA material has a powdery structure that can be pelletized, and a chemically 'upgraded' surface, which enables it to very effectively bind and chemically capture CO2. Once saturated, CO2 can be released through a heating process allowing the CO2 to be concentrated, collected and stored or converted into a sustainable resource. In practice, the researchers expect the technology to be first installed on industrial plants with exhausts from chimneys passing through BAETA units to cleanse them of CO2.

The research paper is now published in Sciences Advances and describes the chemical process behind the invention. The process is gentle compared to existing technologies and, at the same time, well-suited for industrial scaling.

"The main ingredient is plastic waste that would otherwise have an unsustainable afterlife, and the synthesis we use, where the chemical transformation takes place, is gentler than other materials for CO2 capture because we can make the synthesis in ambient temperatures. It also has the advantage that the technology can be scaled up more easily," Margarita Poderyte says.

She is seconded by co-author and Associate Professor at the Department of Chemistry, Jiwoong Lee, who highlights the material's flexibility also.




"One of the impressive things about this material is that it stays effective for a long time. And flexible. It works efficiently from normal room temperature up to about 150 degrees Celsius, making it very useful. With this kind of tolerance to high temperatures, the material can be used at the end of industrial plants where the exhausts are typically hot," Jiwoong Lee says.

From laboratory to innovation at the end of the chimney

With a potentially revolutionary idea, a proven method and an effective finished product, the researchers are now ready for the next step.

"We see great potential for this material, not just in the lab, but in real-life industrial carbon capture plants. The next big step is scaling up to produce the material in tonnes, and we're already working to attract investments and make our invention a financially sustainable business venture," Margaryte Poderyte says.

The technical challenges do not worry the researchers. Instead, the decisive challenge, they say, is to persuade decision-makers to make the necessary investments. If they succeed in that, the invention could ultimately lead to significant changes.

A sea of cheap plastic

Large amounts of PET plastic accumulate in our oceans, damaging ecosystems and breaking down into microplastics, the consequences of which are yet unknown. That sort of plastic is very well suited for the technology.

"If we can get our hands on the highly decomposed PET plastic floating in the world's oceans, it will be a valuable resource for us as it's so well suited for upcycling with our method," Margarita Poderyte says.

The researchers hope that their invention can help to fundamentally change the way we see climate and environmental issues as separate problems.

"We're not talking about stand-alone issues, nor will the solutions be. Our material can create a very concrete economic incentive to cleanse the oceans of plastic," Jiwoong Lee says.

* Facts: How CO2 capture works

Measured in weight, PET plastic constitutes over 60 percent of carbon, and the material has an inherent chemical and physical ability to maintain the structure.

This ability is enhanced by transforming the plastic by adding a quantity of ethylenediamine, a compound known for its ability to bind CO2.

The process breaks down the plastic from polymer to a monomer, giving the material a chemical composition that is very effective in pulling CO2 out of the air and binding it.

The material is called BAETA.

In industrial plants, the idea is to transmit the exhaust through BETA units, which will cleanse it of CO2. When the BAETA material is saturated, its efficiency decreases; however, CO2 can be released from the plastic through a heating process, restoring its efficiency.

The carbon released can then be stored underground or used in Power2X plants via CO2 utilization.

More info: No conflict with recycling

During the development process, the researchers encountered concerns that their technology could undermine efforts to recycle plastic, which has been heavily invested in. Fortunately, that is not the case, they say.

"In principle, we could use new plastic for our method, but our target is PET plastic that is difficult to recycle because of low quality, coloration or mixed sources - or that has decomposed to such a degree that it's no longer suitable for recycling. So, this will be a collaboration rather than competition with the efforts to recycle plastic," Margarita Poderyte says.

About the study:

This project is supported by the Novo Nordisk Foundation CO2 Research Center in collaboration with the group of Niels Christian Nielsen, Aarhus University.

The following researchers have contributed to the research article:
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Tiny gold quantum needles with astonishing powers discovered | ScienceDaily
Researchers Shinjiro Takano, Yuya Hamasaki, and Tatsuya Tsukuda of the University of Tokyo have successfully visualized the geometric structure of growing gold nanoclusters in their earliest stages. During this process, they also successfully "grew" a novel structure of elongated nanoclusters, which they named "gold quantum needles." Thanks to their responsiveness to light in the near-infrared range, these "needles" could enable much higher-resolution biomedical imaging and more efficient light-energy conversion. The findings were published in the Journal of the American Chemical Society.


						
Although gold might conjure up images of pomp and luxury, it is also an essential element of modern nanotechnology due to its unique structures and properties at the nanoscale. Gold nanoclusters composed of fewer than 100 atoms are typically synthesized by reducing, that is, adding electrons, gold precursor ions in the presence of protective ligands. However, synthesizing gold nanoclusters of the desired size, shape, and composition is still a challenge.

"Over the past years," says Tsukuda, the principal investigator, "much effort has been devoted to understanding the correlation between the structure and physicochemical properties of the nanoclusters. However, the formation process is regarded as a black box. We initiated this project with the belief that understanding the initial stages of cluster formation will lead to the development of new, targeted synthesis methods for desired structures."

The researchers thus set out to determine the geometric structures of gold nanoclusters at the initial stages of their formation. They used slightly unusual synthesis conditions to trap the nanoclusters in the very first stages of growth. Single-crystal X-ray diffraction analysis, an X-ray for chemical compounds, if you will, revealed that gold nanoclusters grew anisotropically, at a different rate in different directions. Moreover, the analysis revealed an entirely new structure: pencil-shaped nanoclusters composed of triangular trimers and tetrahedral tetramers. The researchers named them "gold quantum needles" because the electrons confined in these nanoclusters demonstrated quantized behavior, a quantum phenomenon in which electrons can take only specific potential energies.

"We could retroactively explain the formation processes of a series of small gold nanoclusters under our unusual synthetic conditions," Tsukuda explains. "However, the formation of needles with a base of a triangle of three gold atoms instead of a nearly spherical cluster is a serendipitous finding that was far beyond our imagination."

The structural snapshots the researchers acquired of the stepwise growth of gold nanoclusters greatly contribute to our understanding of the formation mechanism. However, Tsukuda is already thinking about the next steps.

"We would like to explore synthesizing other, unique nanoclusters by refining the synthesis conditions further. We would also like to collaborate with other experts to promote the application of gold quantum needles, leveraging their exceptional optical properties."
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        Your morning coffee could secretly be weakening antibiotics
        Researchers have discovered that everyday substances like caffeine can influence how bacteria such as E. coli respond to antibiotics. By examining 94 common drugs and food ingredients, scientists found that certain compounds trigger genetic regulators that control bacterial transport proteins, altering what gets inside the cells. In the case of caffeine, this led to reduced uptake of the antibiotic ciprofloxacin, weakening its effectiveness.

      

      
        Blood test spots hidden mesothelioma that scans can't see
        New research suggests that immunotherapy given before and after surgery could help patients with diffuse pleural mesothelioma, one of the most challenging cancers to treat. A phase II clinical trial tested immunotherapy in resectable cases, with promising results presented at the World Conference on Lung Cancer.

      

      
        Blocked blood flow makes cancer grow faster
        Researchers at NYU Langone Health discovered that cutting off blood flow accelerates cancer growth by prematurely aging the bone marrow and weakening the immune system. In mouse models, restricted blood flow doubled the growth rate of breast tumors, mimicking changes seen during aging. The study found that ischemia reprograms bone marrow stem cells, skewing the immune system toward cells that suppress rather than fight cancer.

      

      
        Surprising gut discovery reveals a hidden trigger of diabetes and liver disease
        Scientists in Canada have uncovered a surprising culprit behind high blood sugar and liver problems: a hidden fuel made by gut bacteria. This little-known molecule, called D-lactate, slips into the bloodstream and pushes the liver to make too much sugar and fat. By creating a simple "trap" that blocks the molecule in the gut, researchers saw big improvements in blood sugar, insulin resistance, and liver health in obese mice--without changing diet or weight. The discovery opens up a fresh way to fi...

      

      
        Mapping the secret escape routes of deadly brain tumors
        Glioblastoma's stealthy spread has met a new challenge: MRI-powered fluid flow mapping that reveals where the cancer is likely to invade next. The innovation is now being advanced by a spinoff company to guide personalized cancer treatments.

      

      
        Don't toss cannabis leaves. Scientists just found rare compounds inside
        Scientists at Stellenbosch University have uncovered a rare class of plant compounds, flavoalkaloids, in Cannabis leaves for the first time. Using advanced two-dimensional chromatography and mass spectrometry, they identified 79 phenolic compounds across three strains, 25 of which had never before been reported in Cannabis. The surprising discovery highlights the complexity of the plant and its untapped biomedical potential beyond cannabinoids, opening new doors for research and medicine.

      

      
        Metformin's secret brain pathway revealed after 60 years
        Metformin, long trusted for diabetes, turns out to work in the brain too. By shutting down Rap1 in the hypothalamus, the drug lowers blood sugar more effectively than previously understood, opening doors for new therapies.

      

      
        The foods that delay dementia and heart disease. Backed by a 15-year study
        What we eat as we age may determine how many chronic illnesses we face later in life. A 15-year study of more than 2,400 older adults reveals that diets rich in vegetables, whole grains, nuts, and healthy fats slow the accumulation of diseases like cardiovascular problems and dementia--while inflammatory diets heavy in red meat and sugary drinks speed it up. Researchers now aim to pinpoint the most effective dietary recommendations to promote longer, healthier lives.

      

      
        Simple blood test could spot Alzheimer's years before symptoms
        Scientists discovered that certain blood proteins linked to brain injury and inflammation strongly correlate with early signs of memory and cognitive decline, especially in Hispanic and Latino adults. This breakthrough points to a future where Alzheimer's could be detected early with a simple blood test.

      

      
        Ozempic's hidden pregnancy risk few women know about
        Thousands of women are using GLP-1 drugs like Ozempic for weight loss without contraception, leading to unintended pregnancies and potential risks for unborn babies. Experts warn clearer medical guidance is urgently needed.

      

      
        How orangutans thrive in feast and famine without gaining weight
        Orangutans, humans' close evolutionary relatives, have developed remarkable strategies to survive in the unpredictable rainforests of Borneo. A Rutgers-led study reveals that these apes balance protein intake and adjust their activity to match food availability, avoiding obesity and metabolic disease. Unlike humans, who often overeat processed foods without adjusting energy use, orangutans switch between fruits, leaves, and even stored body fat depending on the season. Their ability to maintain p...

      

      
        Smog in the brain: Dirty air speeds Alzheimer's decline
        Scientists have discovered that even short-term exposure to polluted air can speed up Alzheimer's, worsening toxic protein buildup in the brain and accelerating memory loss. The research connects fine particulate matter (PM2.5) from sources like smoke and traffic directly to faster cognitive decline.

      

      
        The sleep switch that builds muscle, burns fat, and boosts brainpower
        UC Berkeley researchers mapped the brain circuits that control growth hormone during sleep, uncovering a feedback system where sleep fuels hormone release, and the hormone regulates wakefulness. The discovery helps explain links between poor sleep, obesity, diabetes, and cognitive decline, while opening new paths for treating sleep and metabolic disorders.

      

      
        Seven blood molecules that could explain why you're always sleepy
        Scientists discovered seven molecules in the blood linked to excessive daytime sleepiness, a condition that affects one in three Americans and raises the risk of heart disease, obesity, and diabetes. The study highlights the role of both diet and hormones, finding that omega-3 and omega-6 fatty acids may protect against drowsiness, while compounds like tyramine may worsen it.

      

      
        Scientists may have found a way to strengthen bones for life
        Scientists at Leipzig University have identified a little-known receptor, GPR133, as a key player in bone health. By stimulating this receptor with a new compound called AP503, they were able to boost bone strength in mice, even reversing osteoporosis-like conditions. The breakthrough highlights a promising path toward safer and more effective treatments for millions struggling with bone loss, while also hinting at broader benefits for aging populations.

      

      
        Why the flu turns deadly for older adults, and how scientists found the cause
        Researchers have uncovered why older adults are more vulnerable to severe flu. The culprit is a protein called ApoD, which rises with age and disrupts the body's ability to fight infection. This protein damages lung tissue and weakens immune defenses, leading to worse outcomes. By pinpointing ApoD as the driver, scientists now see a promising new treatment target that could protect elderly patients from life-threatening influenza and dramatically cut flu-related deaths.

      

      
        Salmon's secret superfood is smaller than a grain of salt
        Tiny diatoms and their bacterial partners act as nature's nutrient factories, fueling insects and salmon in California's Eel River. Their pollution-free process could inspire breakthroughs in sustainable farming and energy.

      

      
        Scientists uncover surprising link between diet and nearsightedness
        Researchers studying over 1,000 children found that omega-3 fatty acids may help protect against myopia, while saturated fats may increase risk. Kids with more omega-3 in their diet had healthier eye measurements linked to slower vision deterioration. In contrast, those with high saturated fat intake showed worse outcomes.

      

      
        Heart attacks may actually be infectious
        Scientists from Finland and the UK have uncovered groundbreaking evidence that heart attacks may be triggered by infectious processes rather than just cholesterol and lifestyle factors. Hidden bacterial biofilms inside arterial plaques can remain dormant for decades, shielded from the immune system, until activated by a viral infection or another external trigger. Once awakened, the bacteria spark inflammation, rupture arterial plaques, and cause blockages that lead to heart attacks.

      

      
        Hidden gut cells could transform food allergy treatment
        Scientists have uncovered a surprising new pathway behind life-threatening food allergies. Instead of histamine, a different chemical called leukotrienes drives severe reactions in the gut. These molecules, released by specialized mast cells, trigger inflammation and anaphylaxis when food allergens are ingested. Drugs already approved for asthma may block this pathway, opening the door to new ways to prevent or treat food-induced allergic emergencies.

      

      
        Autism symptoms vanish in mice after Stanford brain breakthrough
        Scientists at Stanford have found that hyperactivity in the brain's reticular thalamic nucleus may drive autism-like behaviors. In mouse models, drugs and neuromodulation techniques that suppressed this overactive region reversed symptoms, hinting at new therapeutic pathways that overlap with epilepsy treatments.

      

      
        This common sugar builds stronger cancer-killing T cells
        Scientists have uncovered a sweet twist in the body's fight against cancer. Glucose, best known as the fuel that powers our cells, also helps immune cells called T cells communicate and organize their attack on tumors. By turning sugar into special building blocks, T cells strengthen their internal signals and become far more effective cancer killers.

      

      
        Flamingos reveal their secret to staying young
        Some animals don't age at the same pace, and flamingos may hold the key to why. A decades-long study in France reveals that resident flamingos, which stay put, enjoy early-life advantages but pay later with accelerated aging, while migratory flamingos endure early hardships yet age more slowly. This surprising link between movement and longevity challenges old assumptions and offers new insights into the science of aging.

      

      
        One number at age 7 could predict how long you live
        Children with higher blood pressure as young as age 7 face a sharply increased risk of dying from cardiovascular disease by their mid-50s, according to a massive decades-long study. Researchers found that even moderately elevated readings, not just full hypertension, raised the danger, with risks climbing as much as 40-50%.

      

      
        Scientists just made CRISPR three times more effective
        Northwestern scientists have developed a new nanostructure that supercharges CRISPR's ability to safely and efficiently enter cells, potentially unlocking its full power to treat genetic diseases. By wrapping CRISPR's tools in spherical DNA-coated nanoparticles, researchers tripled gene-editing success rates, improved precision, and dramatically reduced toxicity compared to current methods.

      

      
        Common allergy spray slashes COVID-19 risk in surprising trial
        A common hay fever nasal spray was found to cut COVID-19 infections by two-thirds in a clinical trial, while also reducing rhinovirus cases. Researchers believe it could serve as an easy, low-cost preventive measure, pending further studies.

      

      
        Strange new bacteria found in Amazon sand flies. Could it spread to humans?
        A newly discovered species of Bartonella bacteria in Brazil's Amazon sand flies shares DNA similarities with dangerous Andean strains. Scientists stress the need for further studies to see if it can infect humans and spread beyond its known regions.

      

      
        A common supplement could reverse the hidden harm of sucralose
        Sucralose, the sugar substitute in many diet products, may weaken cancer immunotherapy by altering gut bacteria and reducing arginine levels needed for immune cells. But supplementation with arginine or citrulline could counteract this effect, pointing to new clinical trial possibilities.

      

      
        The fat you can't see may be damaging your heart, even if you exercise
        Hidden fat wrapped around organs, known as visceral fat, has now been linked to faster heart aging. Using AI and imaging from more than 21,000 people in the UK Biobank, scientists found that this invisible belly fat accelerates stiffening and inflammation of the heart, while fat stored around hips and thighs may actually protect women.

      

      
        Experts warn: Smartphones before 13 could harm mental health for life
        Getting a smartphone before age 13 may drastically increase the risk of poor mental health later in life, according to data from more than 100,000 people. Early use is linked to suicidal thoughts, aggression, and detachment, largely driven by social media, cyberbullying, and lost sleep. Researchers urge urgent action to restrict access and protect young minds.

      

      
        Scientists watch Parkinson's protein drill holes in brain cells
        Scientists have uncovered a surprising way Parkinson's disease may start: tiny toxic proteins that punch holes in brain cells like revolving doors. Instead of causing instant collapse, these flickering pores slowly weaken the cells, which could explain the gradual onset of symptoms.
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Your morning coffee could secretly be weakening antibiotics | ScienceDaily
Ingredients of our daily diet - including caffeine - can influence the resistance of bacteria to antibiotics. This has been shown in a new study by a team of researchers at the Universities of Tubingen and Wurzburg led by Professor Ana Rita Brochado. They discovered bacteria such as Escherichia coli (E. coli) orchestrate complex regulatory cascades to react to chemical stimuli from their direct environment which can influence the effectiveness of antimicrobial drugs.


						
In a systematic screening, Brochado's team investigated how 94 different substances - including antibiotics, prescription drugs, and food ingredients - influence the expression of key gene regulators and transport proteins of the bacterium E. coli, a potential pathogen. Transport proteins function as pores and pumps in the bacterial envelope and control which substances enter or leave the cell. A finely tuned balance of these mechanisms is crucial for the survival of bacteria.

Researchers describe phenomenon as an 'antagonistic interaction'

"Our data show that several substances can subtly but systematically influence gene regulation in bacteria," says PhD student Christoph Binsfeld, first author of the study. The findings suggest even everyday substances without a direct antimicrobial effect - e.g. caffeinated drinks - can impact certain gene regulators that control transport proteins, thereby changing what enters and leaves the bacterium. "Caffeine triggers a cascade of events starting with the gene regulator Rob and culminating in the change of several transport proteins in E. coli - which in turn leads to a reduced uptake of antibiotics such as ciprofloxacin," explains Ana Rita Brochado. This results in caffeine weakening the effect of this antibiotic. The researchers describe this phenomenon as an 'antagonistic interaction.'
"Caffeine triggers a cascade of events starting with the gene regulator Rob and culminating in the change of several transport proteins in E. coli - which in turn leads to a reduced uptake of antibiotics such as ciprofloxacin." Ana Rita Brochado

This weakening effect of certain antibiotics was not detectable in Salmonella enterica, a pathogen closely related to E. coli. This shows that even in similar bacterial species, the same environmental stimuli can lead to different reactions - possibly due to differences in transport pathways or their contribution to antibiotic uptake. President Prof. Dr. Dr. h.c. (Doshisha) Karla Pollmann emphasizes: "Such fundamental research into the effect of substances consumed on a daily basis underscores the vital role of science in understanding and resolving real-world problems."

The study, which has been published in the scientific journal PLOS Biology, makes an important contribution to the understanding of what is called 'low-level' antibiotic resistance, which is not due to classic resistance genes, but to regulation and environmental adaptation. This could have implications for future therapeutic approaches, including what is taken during treatment and in what amount, and whether another drug or food ingredient - should be given greater consideration.
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Blood test spots hidden mesothelioma that scans can't see | ScienceDaily
People with operable diffuse pleural mesothelioma may benefit from immunotherapy before and after surgery, based on results of a clinical trial exploring the sequence of treatment and the role of surgery for this difficult to treat cancer.


						
Mesothelioma is a rare cancer that affects the tissue that lines many organs of the body. Approximately 30,000 cases are diagnosed every year worldwide, most of them in the pleura, or lining of the lungs. It occurs most often in people who have been exposed to asbestos.

"Mesothelioma is a difficult tumor to treat," said the study's lead author Joshua Reuss, MD, a thoracic medical oncologist with Georgetown's Lombardi Comprehensive Cancer Center. "Our study demonstrated the feasibility and safety of using immunotherapy before surgery for patients who have tumors that can potentially be removed surgically.

"Immunotherapy is making substantial contributions to extending the lives of patients with lung cancer and many other solid tumors. This is an important step in identifying mesothelioma patients who could benefit from immunotherapy in the perioperative period, meaning right before or after their surgery and in choosing patients who are actually candidates for that surgery," said Reuss, who is also an attending physician at MedStar Georgetown University Hospital.

Reuss designed the clinical trial during fellowship training at the Johns Hopkins Kimmel Cancer Center, the primary site where the study was conducted. He presented the results of the phase II study, Neoadjuvant Nivolumab or Nivolumab plus Ipililumab in Resectable Diffuse Pleural Mesothelioma, at the 2025 World Conference on Lung Cancer in Barcelona, Spain on September 8 and is lead author of the study published concurrently in the journal Nature Medicine (DOI 10.1038/s41591-025-03958-3).

Phase II clinical trials are designed to assess whether it is possible to deliver innovative treatments to specific patient populations, and whether the potential benefits of the therapy outweigh any adverse effects that patients experience.

"When looking at patient outcomes to date, the issue of whether any mesothelioma is truly resectable is controversial," said Reuss. "Several major studies have not shown improvement in survival when surgery is incorporated into systemic therapy for mesothelioma. This study incorporates immunotherapy into the treatment of patients who might benefit from surgery.




"Since they occur in the tissue that lines the lungs, mesotheliomas don't grow and spread like other cancers." Reuss said. "They don't typically form solid masses or nodules. These tumors are more fluid, or diffuse throughout the lining of the lung. That makes it more difficult to use our usual methods to determine how extensive a tumor is or to measure whether a treatment is effective by standard imaging assessments."

In this study, the clinical team worked closely with scientists in the laboratory to test a novel approach studying circulating tumor DNA (ctDNA) in their patient's blood. Tumors frequently shed cancer DNA into the blood stream. Oncologists can test the blood to detect the presence of this ctDNA, but their role in clinical decision-making is an evolving area of interest. This is particularly challenging in mesothelioma, a tumor type that has a low number of cancer mutations that can be detected by traditional ctDNA techniques.

"Imaging doesn't always capture what's happening with mesothelioma, especially during treatment," said the study's senior author, Valsamo Anagnostou, MD, PhD, the Alex Grass professor of oncology and co-director of the upper aerodigestive cancers program at Johns Hopkins. "By using an ultra-sensitive genome-wide ctDNA sequencing method, we were able to detect microscopic signs of cancer that imaging missed and predict which patients were most likely to benefit from treatment or experience relapse."

"This approach may give us a baseline to monitor the efficacy of that treatment," Reuss said. "If the ctDNA decreases or disappears, it is a good indication that the therapy is working, If not, it indicates a change in therapy may be warranted." Reuss added that further validation of this methodology is required before it can routinely be incorporated into clinical practice.

"These analyses contribute to our understanding of which patients with mesothelioma may be candidates for surgery," Reuss said. "Up until now, ctDNA assessments have not been part of the clinical landscape in the management of diffuse pleural mesothelioma, but our analyses suggest this may be nearing a change in the future."

Phase II clinical trials are not designed to measure the clinical efficacy of treatment options but both arms of this trial showed improvements in the time from treatment to when the tumors began to grow again and overall length of survival.




Reuss cautions against drawing conclusions about that data, but notes that the results do provide positive signals about the potential value of neoadjuvant immunotherapy for mesothelioma patients with tumors that can be surgically removed and point the way to future studies.

"This is a small study," he said, "and it does not tell us whether neoadjuvant immunotherapy will improve outcomes for these patients, but it does open windows of opportunity. We need to take what we learned and do further studies, dig deeper so that we can develop better therapies for patients with mesothelioma."

The study was conducted across multiple academic cancer centers. The trial was sponsored by Bristol Myers Squibb. The research was supported in part by the Department of Defense Congressionally Directed Medical Research Programs grant CA190755, the Johns Hopkins Kimmel Cancer Center NCI Support Grant NCI CCSG P30 CA006973, the US Food and Drug Administration grant U01FD005942-FDA, National Institutes of Health grant CA1211113, the Bloomberg~Kimmel Institute for Cancer Immunotherapy, the ECOG-ACRIN Thoracic Malignancies Integrated Translational Science Center Grant UG1CA233259, the Robyn Adler Fellowship Award, the Commonwealth Foundation, the Mark Foundation for Cancer Research, and the Florence Lomax Eley Fund.

Reuss reports receives research funding through Georgetown University from Genentech/Roche, Verastem, Nuvalent, Arcus, Revolution Medicines, Regeneron, Amgen, DualityBio, and AstraZeneca, and serves in a consultant/advisory role for AstraZeneca, Bristol Myers Squibb, Daiichi Sankyo, Seagen, Gilead, Janssen, Novocure, Regeneron, Summit Therapeutics, Pfizer, Lilly, Natera, Merck, EMD Serono, Roche Diagnostics, and OncoHost. Anagnostou reports receiving research funding from Astra Zeneca and Personal Genome Diagnostics, Bristol-Myers Squibb, and Delfi Diagnostics, is an advisor to Astra Zeneca and Neogenomics and receives honoraria from Foundation Medicine, Guardant Health, Roche and Personal Genome Diagnostics. Other author disclosures are included in the manuscript.

Additional authors include Paul K. Lee, Reza J. Mehran, Chen Hu, Suqi Ke, Amna Jamali, Mimi Najjar, Noushin Niknafs, Jaime Wehr, Ezgi Oner, Qiong Meng, Gavin Pereira, Samira Hosseini-Nami, Mark Sausen, Marianna Zahurak, Richard J. Battafarano, Russell K. Hales, Joseph Friedberg, Boris Sepesi, Julie S. Deutsch, Tricia Cottrell, Janis Taube, Peter B. Illei, Kellie N. Smith, Drew M. Pardoll, Anne S. Tsao, Julie R. Brahmer, and Patrick M. Forde.
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Blocked blood flow makes cancer grow faster | ScienceDaily
Cutting off blood flow can prematurely age the bone marrow, weakening the immune system's ability to fight cancer, according to a new study from NYU Langone Health.


						
Published online August 19 in JACC-CardioOncology, the study showed that peripheral ischemia-restricted blood flow in the arteries in the legs-caused breast tumors in mice to grow at double the rate seen in mice without restricted flow. These findings build on a 2020 study from the same team that found ischemia during a heart attack to have the same effect.

Ischemia occurs when fatty deposits, such as cholesterol, accumulate in artery walls, leading to inflammation and clotting that restrict the flow of oxygen-rich blood. When this happens in the legs, it causes peripheral artery disease, which affects millions of Americans, and can increase the risk of heart attack or stroke.

"Our study shows that impaired blood flow drives cancer growth regardless of where it happens in the body," says corresponding author Kathryn J. Moore, PhD, the Jean and David Blechman Professor of Cardiology in the Department of Medicine, Leon H. Charney Division of Cardiology, NYU Grossman School of Medicine. "This link between peripheral artery disease and breast cancer growth underscores the critical importance of addressing metabolic and vascular risk factors as part of a comprehensive cancer treatment strategy."

Importantly, the research team found that restricted blood flow triggers a shift toward immune cell populations that cannot efficiently fight infections and cancer, mirroring changes seen with aging.

Systemic Skewing

To examine the mechanisms behind the link between cardiovascular disease and cancer growth, the study authors developed a mouse model with breast tumors and induced temporary ischemia in one hind limb. The team then compared cancer growth in mice with and without impaired blood flow.




Their findings build on the nature of the immune system, which evolved to attack invading bacteria and viruses, and under normal conditions, to detect and eliminate cancer cells. These protective functions rely on stem cell reserves in the bone marrow, which can be activated as needed to produce key white blood cell populations throughout life.

Normally, the immune system responds to injury or infection by ramping up inflammation to eliminate threats, then scaling back to avoid harm to healthy tissue. This balance is maintained by a mix of immune cells that either activate or suppress inflammation. The researchers found that reduced blood flow disrupts this equilibrium. It reprograms stem cells in the bone marrow to favor the production of "myeloid" immune cells (monocytes, macrophages, neutrophils) that dampen immune responses, while reducing output of lymphocytes like T cells that help to mount strong anti-tumor responses.

The local environment within tumors showed a similar shift, accumulating more immune-suppressive cells- including Ly6Chi monocytes, M2-like F4/80+ MHCIIlo macrophages, and regulatory T cells - that shield cancer from immune attack.

Further experiments showed that these immune changes were long-lasting. Ischemia not only altered the expression of hundreds of genes, shifting immune cells into a more cancer-tolerant state, but also reorganized the structure of chromatin-the protein scaffolding that controls access to DNA-making it harder for immune cells to activate genes involved in fighting cancer.

"Our results reveal a direct mechanism by which ischemia drives cancer growth, reprogramming stem cells in ways that resemble aging and promote immune tolerance," says first author Alexandra Newman, PhD, a postdoctoral scholar in Dr. Moore's lab. "These findings open the door to new strategies in cancer prevention and treatment, like earlier cancer screening for patients with peripheral artery disease and using inflammation-modulating therapies to counter these effects."

Moving forward, the research team hopes to help design clinical studies that evaluate whether existing inflammation-targeted therapies can counter post-ischemic changes driving tumor growth.

Along with Drs. Newman and Moore, study authors from the Cardiovascular Research Center and the Leon H. Charney Division of Cardiology, both within the Department of Medicine at the NYU Grossman School of Medicine, were Jose Gabriel Barcia Duran, Richard Von Itter, Jessie Dalman, Brian Lim, Morgane Gourvest, Tarik Zahr, Kristin Wang, Tracy Zhang, Noah Albarracin, Whitney Rubin, Fazli K. Bozal, Chiara Giannarelli, Michael Gildea, and Coen van Solingen. Also an author was Kory Lavine of the Department of Pathology and Immunology at Washington University School of Medicine, Saint Louis.

The study was supported by American Heart Association grants 915560, 25CDA1437452, 23POST1029885, 25PRE1373174, and 23SCEFIA1153739; as well as by National Institutes of Health grants T32GM136542, F30HL167568, T32HL098129; R01 HL151078, R01 HL161185, R35 HL161185, R01HL153712, R01HL172335, R01HL172365, and P01HL131481. The work was also supported by the Sarnoff Cardiovascular Research Foundation, the LeDucq Foundation Network, and Laura and Isaac Perlmutter Cancer Center support grant P30CA016087.
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Surprising gut discovery reveals a hidden trigger of diabetes and liver disease | ScienceDaily
A team of Canadian scientists has discovered a surprising new way to improve blood sugar levels and reduce liver damage: by trapping a little-known fuel made by gut bacteria before they wreak havoc on the body.


						
The findings, published in Cell Metabolism on July 29, 2025, could open the door to new therapies to treat metabolic diseases like type 2 diabetes and fatty liver disease.

Researchers at McMaster University, Universite Laval and the University of Ottawa showed that a molecule produced by microbes in the gut can sneak into the bloodstream and fuel the liver to make more glucose and fat than necessary. But when researchers developed a way to trap this molecule in the gut before it enters the body, they saw dramatic improvements in blood sugar control and fatty liver disease in mice with obesity.

"This is a new twist on a classic metabolic pathway," says Jonathan Schertzer, senior and corresponding author and professor in the Department of Biochemistry and Biomedical Sciences at McMaster. "We've known for nearly a century that muscles and the liver exchange lactate and glucose -- a process called the Cori cycle. What we've discovered is a new branch of that cycle, where gut bacteria are also part of the conversation."

In 1947, married scientists Carl Ferdinand Cori and Gerty Theresa Cori were awarded the Nobel Prize in Physiology or Medicine for their work showing how muscles in the body generate lactate that fuels the liver to produce blood glucose, which then cycles back to fuel the muscle. The work laid the foundation to explain how muscles use a form of lactate (L-lactate), and the liver uses blood glucose, to communicate and exchange fuel with each other.

The Canadian team found that obese mice -- and even people with obesity -- have higher levels of a lesser-known molecule, D-lactate, in their blood. Unlike the more familiar L-lactate made by muscles, most of the D-lactate comes from gut microbes and was shown to raise blood sugar and liver fat more aggressively.

To stop this, the researchers created a "gut substrate trap" -- a safe, biodegradable polymer that binds to D-lactate in the gut and prevents it from being absorbed. Mice fed this trap had lower blood glucose, less insulin resistance, and reduced liver inflammation and fibrosis -- all without changing their diet or body weight.

"This is a completely new way to think about treating metabolic diseases like type 2 diabetes and fatty liver disease. Instead of targeting hormones or the liver directly, we're intercepting a microbial fuel source before it can do harm," says Schertzer, a member of the Centre for Metabolism, Obesity, and Diabetes Research (MODR) and Farncombe Family Digestive Health Research Institute at McMaster. Schertzer holds a Canada Research Chair in Metabolic Inflammation.

The research, funded by the Canadian Institutes of Health Research (CIHR), highlights the growing importance of the microbiome in chronic diseases.
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Mapping the secret escape routes of deadly brain tumors | ScienceDaily
Glioblastoma is a devastatingly effective brain cancer. Doctors can cut it out or blast it with radiation, but that only buys time. The cancer has an insidious ability to hide enough tumor cells in tissue around the tumor to allow it to return as deadly as ever.


						
Patients diagnosed with glioblastoma survive for an average of 15 months.

What's needed is a better way of identifying those hidden cancer cells and predicting where the tumor might grow next. Jennifer Munson believes she and her research team at the Fralin Biomedical Research Institute at VTC have developed a tool to do just that.

Their method, described recently in npj Biomedical Innovations, combines magnetic resonance imaging, Munson's in-depth knowledge of how fluid moves through human tissues, and an algorithm Munson's team developed to identify and predict where the cancer might reappear.

"If you can't find the tumor cells, you can't kill the tumor cells, whether that's by cutting them out, hitting them with radiation therapy, or getting drugs to them," said Munson, professor and director of the FBRI Cancer Research Center -- Roanoke. "This is a method that now we believe can allow us to find those tumor cells."

Currently, doctors plan surgeries to remove glioblastoma tumors based on radiological scans, but that only provides a view of the area just outside the cancer's edge. During surgery, fluorescent dyes highlight cancer cells, but the dyes don't penetrate deeply and the cells have to be visible to the eye.

"Those methods are not going to see a cell that has migrated or invaded further into the tissue, which is something that we think we can do with this method," said Munson, who also holds an appointment in Virginia Tech's Department of Biomedical Engineering and Mechanics.




Munson's research focuses primarily on interstitial fluid flow -- the movement of fluid through the spaces between cells in tissues. The flow behaves differently in different diseases.

In studying glioblastoma, Munson's lab found that faster flows predict where tumor cells are invading. More random motion of the fluid, or diffusion, however, correlates with less invasion by the cancer cells.

But a new metric Munson's team developed proved to be the best predictor. The fluid flow around the tumor establishes pathways, like streams merging into rivers, which the cancer cells follow to migrate into the surrounding tissue.

"This could tell a surgeon where there's going to be a higher chance of there being more tumor cells, so they might be a little more aggressive, if it's safe to the patient to go after a more invasive region," Munson said.

Munson's findings underpin the work of a new spinoff company, Cairina, which aims to improve cancer treatment through a more personalized approach to surgery and cancer therapies.

"Cairina is trying to take this to the next level," Munson said. "Our goal is to supply surgeons and radiation oncologists with probability maps or hotspot maps, where we would predict more cancer cell invasion to support more aggressive therapeutic application, and also to identify where there may be less invasion, to help spare tissue from unnecessary treatment."

This research was funded by grants from the National Cancer Institute, the Red Gates Foundation, the American Cancer Society, and the National Institute of Neurological Disorders and Stroke.
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Don't toss cannabis leaves. Scientists just found rare compounds inside | ScienceDaily
Analytical chemists from Stellenbosch University (SU) have provided the first evidence of a rare class of phenolics, called flavoalkaloids, in Cannabis leaves.


						
Phenolic compounds, especially flavonoids, are well-known and sought after in the pharmaceutical industry because of their antioxidant, anti-inflammatory, and anti-carcinogenic properties.

The researchers identified 79 phenolic compounds in three strains of Cannabis grown commercially in South Africa, of which 25 were reported for the first time in Cannabis. Sixteen of these compounds were tentatively identified as flavoalkaloids. Interestingly, the flavoalkaloids were mainly found in the leaves of only one of the strains. The results were published in the Journal of Chromatography A recently.

Dr Magriet Muller, an analytical chemist in the LC-MS laboratory of the Central Analytical Facility (CAF) at Stellenbosch University and first author on the paper, says the analysis of plant phenolics is challenging due to their low concentration and extreme structural diversity.

"Most plants contain highly complex mixtures of phenolic compounds, and while flavonoids occur widely in the plant kingdom, the flavoalkaloids are very rare in nature," she explains.

"We know that Cannabis is extremely complex - it contains more than 750 metabolites - but we did not expect such high variation in phenolic profiles between only three strains, nor to detect so many compounds for the first time in the species. Especially the first evidence of flavoalkaloids in Cannabis was very exciting."

For her postgraduate studies in SU's Department of Chemistry and Polymer Science, she developed powerful analytical methods combining comprehensive two-dimensional liquid chromatography and high-resolution mass spectrometry for the detailed characterisation of phenolic compounds.




"We were looking for a new application for the methods that I developed, after successfully testing them on rooibos tea, grapes and wine. I then decided to apply the methods to Cannabis because I knew it was a complex sample, and that Cannabis phenolics have not been well characterised," she explains.

According to Prof. Andre de Villiers, her study leader and main author on the paper, he was blown away by the chromatographic results that Muller obtained: "The excellent performance of two-dimensional liquid chromatography allowed separation of the flavoalkaloids from the much more abundant flavonoids, which is why we were able to detect these rare compounds for the first time in Cannabis." He leads the analytical chemistry research group in SU's Department of Chemistry and Polymer Science.

Prof. De Villiers says it is obvious there is still much to gain from studying Cannabis, as the bulk of research in this field to date has been focused on the pharmacological properties of the mood-effecting cannabinoids.

"Our analysis again highlights the medicinal potential of Cannabis plant material, currently regarded as waste. Cannabis exhibits a rich and unique non-cannabinoid phenolic profile, which could be relevant from a biomedical research perspective," he concludes.
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Metformin's secret brain pathway revealed after 60 years | ScienceDaily
Although metformin has been the go-to medication to manage type 2 diabetes for more than 60 years, researchers still do not have a complete picture of how it works. Scientists at Baylor College of Medicine and international collaborators have discovered a previously unrecognized new player mediating clinically relevant effects of metformin: the brain. By uncovering a brain pathway involved in metformin's anti-diabetic action, researchers have discovered new possibilities for treating diabetes more effectively and precisely. The study appeared in Science Advances.


						
"It's been widely accepted that metformin lowers blood glucose primarily by reducing glucose output in the liver. Other studies have found that it acts through the gut," said corresponding author Dr. Makoto Fukuda, associate professor of pediatrics - nutrition at Baylor. "We looked into the brain as it is widely recognized as a key regulator of whole-body glucose metabolism. We investigated whether and how the brain contributes to the anti-diabetic effects of metformin."

The team focused on a small protein called Rap1, found in a specific part of the brain known as the ventromedial hypothalamus (VMH). The researchers discovered that metformin's ability to lower blood sugar at clinically relevant doses depends on turning off Rap1 in this brain region.

To test this, the Fukuda lab and his colleagues used genetically modified mice that lacked Rap1 in their VMH. These mice were fed a high-fat diet to mimic type 2 diabetes. When given low doses of metformin, the drug failed to lower their blood sugar. However, other diabetes medications like insulin and GLP-1 agonists still worked.

To further show that the brain is a key player, the researchers injected tiny amounts of metformin directly into the brains of diabetic mice. The result was a significant drop in blood sugar, even with doses thousands of times smaller than what's typically given by mouth.

"We also investigated which cells in the VMH were involved in mediating metformin's effects," Fukuda said. "We found that SF1 neurons are activated when metformin is introduced into the brain, suggesting they're directly involved in the drug's action."

Using brain slices, the scientists recorded the electrical activity of these neurons. Metformin made most of them more active, but only if Rap1 was present. In mice lacking Rap1 in these neurons, metformin had no effect, showing that Rap1 is essential for metformin to "switch on" these brain cells and lower blood sugar.




"This discovery changes how we think about metformin," Fukuda said. "It's not just working in the liver or the gut, it's also acting in the brain. We found that while the liver and intestines need high concentrations of the drug to respond, the brain reacts to much lower levels."

Although few anti-diabetic drugs act on the brain, this study shows that widely used metformin has been doing so all along. "These findings open the door to developing new diabetes treatments that directly target this pathway in the brain," Fukuda said. "In addition, metformin is known for other health benefits, such as slowing brain aging. We plan to investigate whether this same brain Rap1 signaling is responsible for other well-documented effects of the drug on the brain."

Other contributors to this work include Hsiao-Yun Lin, Weisheng Lu, Yanlin He, Yukiko Fu, Kentaro Kaneko, Peimeng Huang, Ana B De la Puente-Gomez, Chunmei Wang, Yongjie Yang, Feng Li and Yong Xu. The authors are affiliated with one or more of the following institutions: Baylor College of Medicine, Louisiana State University, Nagoya University - Japan and Meiji University - Japan.

This work was supported by grants from: National Institutes of Health (R01DK136627, R01DK121970, R01DK093587, R01DK101379, P30-DK079638, R01DK104901, R01DK126655), USDA/ARS (6250-51000-055), American Heart Association (14BGIA20460080, 15POST22500012) and American Diabetes Association (1-17-PDF-138). Further support was provided by the Uehara Memorial Foundation, Takeda Science Foundation, Japan Foundation for Applied Enzymology and the NMR and Drug Metabolism Core at Baylor College of Medicine.
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The foods that delay dementia and heart disease. Backed by a 15-year study | ScienceDaily
A healthy diet can slow down the accumulation of chronic diseases in older adults, while inflammatory diets accelerate it. This is shown by a new study from Karolinska Institutet published in Nature Aging.


						
Researchers have investigated how four different diets affect the accumulation of chronic diseases in older adults. Three of the diets studied were healthy and focused on the intake of vegetables, fruit, whole grains, nuts, legumes, unsaturated fats and reduced intake of sweets, red meat, processed meat and butter/margarine. The fourth diet, however, was pro-inflammatory and focused on red and processed meat, refined grains and sweetened beverages, with lower intake of vegetables, tea and coffee

Just over 2,400 older adults in Sweden were followed for 15 years. The researchers discovered that those who followed the healthy diets had a slower development of chronic diseases. This applied to cardiovascular disease and dementia, but not to diseases related to muscles and bones. Those who followed the pro-inflammatory diet, on the other hand, increased their risk of chronic diseases.

"Our results show how important diet is in influencing the development of multimorbidity in aging populations," says co-first author Adrian Carballo-Casla, postdoctoral researcher at the Aging Research Centre, Department of Neurobiology, Care Sciences and Society, Karolinska Institutet.

The next step in their research is to identify the dietary recommendations that may have the greatest impact on longevity and the groups of older adults who may benefit most from them, based on their age, gender, psychosocial background and chronic diseases.

The study was funded by the Swedish Research Council (VR) and the Swedish Research Council for Health, Working Life and Welfare, FORTE, among others. The researchers state that there are no conflicts of interest.

Facts about the diets:

MIND (Mediterranean-DASH Intervention for Neurodegenerative Delay): A diet designed for brain health and to reduce the risk of dementia.




AHEI (Alternative Healthy Eating Index): A diet that measures adherence to dietary guidelines that reduce the risk of chronic diseases in general.

AMED (Alternative Mediterranean Diet): A modified version of the Mediterranean diet adapted to Western eating habits.

EDII (Empirical Dietary Inflammatory Index): An index that estimates the inflammatory risks of a diet.
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Simple blood test could spot Alzheimer's years before symptoms | ScienceDaily
In a landmark study of Hispanic and Latino adults, researchers at University of California San Diego School of Medicine have identified a link between self-reported cognitive decline and blood-based biomarkers, which could pave the way for a simple blood test to help diagnose Alzheimer's disease and related dementias. This approach could be faster, less-invasive and more affordable than existing screening tools. The results are published in JAMA Network Open.


						
"We need ways to identify underlying neurodegenerative diseases earlier in patients with cognitive symptoms," said corresponding author Freddie Marquez, Ph.D., a postdoctoral scholar in the Department of Neurosciences at UC San Diego School of Medicine. "This study highlights the promise of blood-based biomarkers as a more accessible and scalable tool for understanding cognitive decline, particularly in populations that have been underserved by traditional methods."

There is currently only one blood test approved by the Food and Drug Administration to assist in diagnosing Alzheimer's disease. While this test, the Lumipulse G pTau217/Ab42 plasma ratio, can detect proteins associated with Alzheimer's in the blood, it is currently very expensive and only available in specialized care settings. Whether or not blood can be reliably used for early Alzheimer's detection on a larger scale is still unknown.

To help answer this question, the researchers used data from the Study of Latinos-Investigation of Neurocognitive Aging. This clinical study assessed neurocognition in a subset of participants from the Hispanic Community Health Study/Study of Latinos, the largest, most comprehensive long-term study of Hispanic and Latino health and disease in the United States.

"Hispanic and Latino adults are thought to be more likely to get Alzheimer's and related dementias, and this group is projected to have the largest increases in disease prevalence over the coming decades," said senior author Hector M. Gonzalez, Ph.D., professor in the Department of Neurosciences at UC San Diego School of Medicine. "Despite this, they're still significantly underrepresented in Alzheimer's and dementia research, which is something our study aimed to address."

The researchers tested the blood of 5,712 Hispanic and/or Latino adults between the ages of 50 and 86, looking for proteins that are present in the brain in people with Alzheimer's disease, such as amyloid beta and tau proteins. They also assessed participants for subjective cognitive decline, which refers to a decline in cognitive status that the individual themself perceives.

The researchers found:
    	Higher blood levels of NfL (nerve cell injury marker) and GFAP (brain inflammation marker) were associated with more self-reported declines in thinking, planning and overall cognitive performance. Higher blood levels of NfL and tau protein (ptau-181) were also associated with more self-reported declines in memory.
    	Blood levels of amyloid-beta protein (Ab42/40), a protein well-known to be associated with Alzheimer's disease in the brain, showed no associations with subjective cognitive decline.
    	Even in cognitively healthy individuals, associations between NfL and self-reported declines in cognitive performance remained, suggesting that NfL may be detecting early changes in cognition.

In addition to providing evidence that blood-based biomarkers can be used to detect Alzheimer's and related dementias early, the researchers also note that a strength of their study is its diverse population.




"By including participants from underrepresented communities, we're able to better understand how social determinants of health and comorbidities may influence cognitive trajectories and dementia risk," added Marquez. "This makes our findings especially relevant for real-world settings."

However, the researchers also caution that it will take further research for this approach to make its way into widespread clinical practice, and that even when this happens, the test will still be just one tool in a clinician's diagnostic arsenal.

It's important to note that there's still a lot we don't know about the utility of blood-based biomarkers for Alzheimer's detection," said Marquez. "These tests have tremendous potential, but they should complement existing approaches, not replace them."

Additional coauthors of the study include Kevin Gonzalez, Deisha F. Valencia and Natasha Z. Anita at UC San Diego, Wassim Tarraf at Wayne State University, Ariana M. Stickel and Linda C. Gallo at San Diego State University, Daniela Sotres-Alvarez and Haibo Zhou at University of North Carolina at Chapel Hill, Bonnie E. Levin and Zachary T. Goodman at University of Miami, Michael A. Yassa at UC Irvine, Martha Daviglus and Amber Pirzada at University of Illinois at Chicago and Bharat Thyagarajan at University of Minnesota.

This study was funded, in part, by grants from the National Institute on Aging (R01AG075758). The Hispanic Community Health Study/Study of Latinos (HCHS/SOL) is a collaborative study supported by contracts from the NHLBI to the University of North Carolina (grant Nos. HHSN268201300001I/N01-HC-65233), University of Miami (grant Nos. HHSN268201300004I/N01-HC-65234), Albert Einstein College of Medicine (grant Nos. HHSN268201300002I/N01-HC-65235), University of Illinois at Chicago (grant Nos. HHSN268201300003I/N01- HC-65236 Northwestern University), and San Diego State University (grant Nos. HHSN268201300005I/N01-HC-65237).
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Ozempic's hidden pregnancy risk few women know about | ScienceDaily
Women taking popular weight-loss medications during their reproductive years may be unaware of associated risks to pregnancy and unborn babies, warn Flinders University researchers.


						
A new study has revealed that most Australian women of reproductive age prescribed GLP-1 receptor agonists -- medications increasingly used for weight loss such as Ozempic -- are not using effective contraception, despite known risks during pregnancy.

Published in the Medical Journal of Australia, the research analyzed data from over 1.6 million women aged 18 to 49 who attended general practices between 2011 and 2022. Of the 18,010 women who were first prescribed GLP-1 receptor agonists during that time, only 21% had reported using contraception.

Originally developed to manage type 2 diabetes, GLP-1 receptor agonists have gained popularity for their appetite-suppressing and weight-loss effects, with the study finding that most prescriptions are now issued to women without diabetes.

Lead author and pharmacist, Associate Professor Luke Grzeskowiak, says that in 2022 alone, more than 6,000 women began treatment on GLP-1s, and over 90% of those did not have a diabetes diagnosis.

"We're seeing widespread use of these medications among women of childbearing age, but very little evidence that contraception is being considered as part of routine care," says Associate Professor Grzeskowiak from the College of Medicine and Public Health.

"These medications can be incredibly helpful, but they're not risk-free, especially during pregnancy."

The study found that 2.2% of women became pregnant within six months of starting GLP-1 treatment with pregnancy rates highest among younger women with diabetes, and among women without diabetes in their early thirties.




Women with polycystic ovary syndrome were twice as likely to conceive, suggesting that weight loss may improve fertility, even when unintended.

Importantly, women who were using contraception at the time of prescribing had a significantly lower risk of pregnancy.

A previous review of animal studies from the University of Amsterdam linked GLP-1 exposure during pregnancy to reduced fetal growth and skeletal abnormalities, and while human data is limited, the potential risks remain concerning.

"Whilst the UK advises that women using GLP-1 receptor agonists should avoid pregnancy and use effective contraception, this advice is not being followed consistently in Australian clinical practice," says Associate Professor Grzeskowiak.

"We need to ensure that reproductive health is part of every conversation when these drugs are prescribed to any women of childbearing age.

"It is also vitally important that we have clearer practice recommendations and guidelines for those prescribing GLP-1s to women to ensure their safe and effective use.




"Our advice is to speak to your GP about the risks and benefits of GLP-1 medicines before taking them, and only take those prescribed by a healthcare professional."

The authors say that further studies evaluating the impact of these medications on pregnancy and unborn babies are warranted.

Acknowledgements: Luke Grzeskowiak receives salary support from a Channel 7 Children's Research Foundation Fellowship (CRF-210323). We also acknowledge the contributions of members of the SPHERE Centre of Research Excellence in Women's Sexual and Reproductive Health in Primary Care (SPHERE 2.0 CRE), which is funded by the National Health and Medical Research Council (APP2024717).
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How orangutans thrive in feast and famine without gaining weight | ScienceDaily
Humans could learn a thing or two from orangutans when it comes to maintaining a balanced, protein-filled diet.


						
Great apes native to the rainforests of Indonesia and Malaysia, orangutans are marvels of adaptation to the vagaries of food supply in the wild, according to an international team of researchers led by a Rutgers University-New Brunswick scientist. The critically endangered primates outshine modern humans in avoiding obesity through their balanced choices of food and exercise, the scientists found.

The researchers reported their findings, based on 15 years of firsthand observations of wild orangutans in the jungles of Borneo, in Science Advances.

"These findings show how wild Bornean orangutans adapt to changes in their environment by adjusting their nutrient intake, behavior and energy use," said Erin Vogel, the Henry Rutgers Term Chair Professor in the Department of Anthropology in the School of Arts and Sciences, who led the study. "The work highlights the importance of understanding natural dietary patterns and their impact on health, both for orangutans and humans."

Orangutans are one of the closest living relatives to humans, sharing a common ancestor, Vogel said. This evolutionary relationship means that orangutans and humans have similar physiological and metabolic processes, dietary needs and behavioral adaptations. Studying orangutans can provide insights into the evolutionary adaptations that might also be relevant to humans, she said.

Humans also exhibit metabolic flexibility, Vogel said, but modern diets high in processed foods can disrupt this balance, leading to metabolic disorders such as diabetes.

While orangutans reduce physical activity during low fruit periods to conserve energy, Vogel said, humans, especially those with sedentary lifestyles, may not adjust their energy expenditure to match their caloric intake, leading to weight gain and associated health issues.




"Understanding these adaptations can help us learn more about how humans can manage their diets and health," Vogel said. "It also highlights the importance of conserving orangutan habitats to ensure their survival."

The research was conducted at the Tuanan Orangutan Research Station in the Mawas Conservation Area in Central Kalimantan, Indonesia, on the island of Borneo. The conservation area, a peat swamp forest, protects about 764,000 acres, an area roughly the size of Rhode Island. Peat forests are richly biodiverse, ancient ecosystems with landscapes dominated by waterlogged trees that grow on layers of dead leaves and plant material.

Understanding the dietary strategies of orangutans can inform better nutritional practices for humans, said Vogel, who also is director of the Center for Human Evolutionary Studies at Rutgers.

"In essence, the research on orangutans underscores the importance of dietary balance and metabolic flexibility, which are crucial for maintaining health in both orangutans and humans," Vogel said. "It suggests that modern dietary habits, characterized by high consumption of processed foods rich in sugars and fats, can lead to metabolic imbalances and health issues."

In earlier studies, Vogel and an international team of colleagues established the patterns by which orangutans fed. Orangutans prefer to eat fruit because it is rich in carbohydrates, but when fruit is scarce, they switch to eating more leaves, bark and other foods that can provide more protein but fewer sugary carbohydrates. In times of high fruit availability, orangutans still consume protein but get most of their energy from carbohydrates and fats in the fruit.

"We wanted to find out how their bodies handle these changes," Vogel said. "We tested how the availability of fruit affects their diet and how their bodies adapt to avoid energy imbalance. We looked at how they switch between different types of fuel - like fats and proteins - when preferred food availability changes."

To conduct the study, Vogel, research colleagues, students and a staff that mostly included field technicians indigenous to the island of Borneo collected data for more than a decade on what the orangutans ate daily and analyzed their urine to see how their bodies responded to any nutritional changes. This required staying in close proximity to the ape in the equatorial, humid jungle from dawn until night.




The scientists made a number of key findings:
    	Orangutans avoid obesity as part of a response to the significant fluctuations - in both magnitude and duration - in fruit availability in their natural habitat. Unlike humans in Western culture, who have constant access to high-calorie foods, orangutans experience periods of both abundance and scarcity. The periods of scarcity and resulting low caloric intake, similar to humans' intermittent fasting, may help maintain their health by reducing oxidative stress.
    	During periods of fruit scarcity, orangutans exhibit metabolic flexibility, switching to using stored body fat and muscle protein for energy. This allows them to survive when food is scarce.
    	During periods of fruit scarcity, orangutans exhibit behavioral adaptability, relying on reduced physical activity as well as stored energy and muscles to conserve energy. They rest more, go to sleep earlier, travel less and spend less time with other orangutans. This flexibility enables them to use body fat and protein for fuel when needed. They rebuild fat reserves and muscle when fruit availability is high.
    	The orangutan diet also prioritizes a consistent level of protein, which contrasts with a modern Western diet, which often can be rich in low-cost, energy-dense, protein-poor foods. Those choices contribute to obesity and metabolic diseases in humans.

This research builds on a report published earlier this year in The American Journal of Biological Anthropology, led by doctoral student Will Aguado, as the first author. This study found that orangutans at Tuanan get most of their protein from the leaves and seeds of just one out of nearly 200 species in the diet -- a vine called Bowringia callicarpa. The protein in this plant fuels orangutans through seasons of fruit scarcity and likely allows orangutans at Tuanan to persist and for their population to grow.

Other scientists on the study from Rutgers included Malcolm Watford, a professor in the Department of Nutritional Sciences, Rutgers School of Environmental and Biological Sciences; and former Rutgers doctoral student Rebecca Brittain, Tatang Mitra-Setia and Sri Suci Utami from Universitas Nasional in Indonesia, graduate students William Aguado, Astri Zulfa and Alysse Moldawer, all with the Department of Anthropology in the School of Arts and Sciences. Former graduate student Timothy Bransford, who also contributed to the study, is now at Eckerd College, St. Petersburg, Fla.

Researchers from the following institutions also contributed to the study: The Max Planck Institute of Animal Behavior and the University of Konstanz in Germany; Yale University; Jagiellonian University in Krakow, Poland; the University of Cincinnati; the University of Colorado; Eckerd College in St. Petersburg, Fla.; Universitas Nasional in Jakarta, Indonesia; National Research and Innovation Agency in Cibinong-Bogor, Indonesia; University of Zurich in Switzerland; Hunter College of the City University of New York; and the University of Sydney in Australia.
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Smog in the brain: Dirty air speeds Alzheimer's decline | ScienceDaily
Exposure to high concentrations of air pollution may worsen Alzheimer's disease (AD) by accelerating the buildup of toxic proteins in the brain and speeding up cognitive decline. For the first time, post-mortem tissue from people with AD revealed that those who lived in areas with higher concentrations of fine particulate matter in the air even just one year had more severe accumulation of amyloid plaques and tau tangles -- hallmarks of Alzheimer's pathology -- compared to those with less exposure. These individuals also experienced faster cognitive and functional decline, including memory loss, impaired judgment, and difficulty with personal care, according to research published today (September 8) in JAMA Neurologyfrom the Perelman School of Medicine at the University of Pennsylvania.


						
"This study shows that air pollution doesn't just increase the risk of dementia -- it actually makes Alzheimer's disease worse," said Edward Lee, MD, PhD, co-director of Penn's Institute on Aging. "As researchers continue to search for new treatments, it's important to uncover all of the factors that contribute to the disease, including the influence of the environment in which they live."

Health risks from tiny air particles

Air pollution is made up of fine particulate matter, or the tiny, inhalable particles, ranging from 10 micrometers to less than 2.5 micrometers wide, about half the width of a single strand of spider web. It can come from wildfire smoke, car exhaust, construction site debris, or combustion from factories. Particulate matter 2.5 micrometers and smaller (PM2.5) is so small that when inhaled, the particles can be absorbed into the blood stream and cause health concerns. Previous research has linked air pollution containing PM2.5 with dementia, loss of cognitive function, and accelerated cognitive decline.

The researchers examined brain samples from over 600 autopsies from the Penn Medicine Brain Bank. Using data from satellites and local air quality monitors, the researchers modeled the amount of PM2.5 in the air based on where each person lived. They found that for every increase of 1 microgram per cubic meter of PM2.5, the risk for worse Alzheimer's disease amyloid and tau buildup increased by 19 percent.

Further, when they examined the clinical records of these individuals, researchers found that those who lived in areas with high concentrations of PM2.5 with advanced pathology also had greater cognitive impairment and more rapid onset of symptoms, including memory loss, difficulty with speech, and diminished judgement, compared to people who lived in areas with lower concentrations of air pollution.

While this study focused on exposures to PM2.5 based on geographic location, researchers acknowledgethat they could not account for individual-specific exposures to air pollution, such as exposure to second-hand smoke in the home, or working with potentially dangerous chemicals.

"In the United States, air pollution is at the lowest levels in decades, but even just a year living in an area with high levels of pollution can have a big impact on a person's risk for developing Alzheimer's disease," said Lee. "It underscores the value of environmental justice efforts that focus on reducing air pollution to improve public health."

This research is funded by the National Institutes of Health and the National Institute of Environmental Health Sciences (P30AG072979, P01AG066597, U19AG062418, P01AG084497, and P30ES013508).
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The sleep switch that builds muscle, burns fat, and boosts brainpower | ScienceDaily
As every bodybuilder knows, a deep, restful sleep boosts levels of growth hormone to build strong muscle and bone and burn fat. And as every teenager should know, they won't reach their full height potential without adequate growth hormone from a full night's sleep.


						
But why lack of sleep -- in particular the early, deep phase called non-REM sleep -- lowers levels of growth hormone has been a mystery.

In a study published in the current issue of the journal Cell, researchers from University of California, Berkeley, dissect the brain circuits that control growth hormone release during sleep and report a novel feedback mechanism in the brain that keeps growth hormone levels finely balanced.

The findings provide a map for understanding how sleep and hormone regulation interact. The new feedback mechanism could open avenues for treating people with sleep disorders tied to metabolic conditions like diabetes, as well as degenerative diseases like Parkinson's and Alzheimer's.

"People know that growth hormone release is tightly related to sleep, but only through drawing blood and checking growth hormone levels during sleep," said study first author Xinlu Ding, a postdoctoral fellow in UC Berkeley's Department of Neuroscience and the Helen Wills Neuroscience Institute. "We're actually directly recording neural activity in mice to see what's going on. We are providing a basic circuit to work on in the future to develop different treatments."

Because growth hormone regulates glucose and fat metabolism, insufficient sleep can also worsen risks for obesity, diabetes and cardiovascular disease.

The sleep-wake cycle

The neurons that orchestrate growth hormone release during the sleep-wake cycle -- growth hormone releasing hormone (GHRH) neurons and two types of somatostatin neurons -- are buried deep in the hypothalamus, an ancient brain hub conserved in all mammals. Once released, growth hormone increases the activity of neurons in the locus coeruleus, an area in the brainstem involved in arousal, attention, cognition and novelty seeking. Dysregulation of locus coeruleus neurons is implicated in numerous psychiatric and neurological disorders.




"Understanding the neural circuit for growth hormone release could eventually point toward new hormonal therapies to improve sleep quality or restore normal growth hormone balance," said Daniel Silverman, a UC Berkeley postdoctoral fellow and study co-author. "There are some experimental gene therapies where you target a specific cell type. This circuit could be a novel handle to try to dial back the excitability of the locus coeruleus, which hasn't been talked about before."

The researchers, working in the lab of Yang Dan, a professor of neuroscience and of molecular and cell biology, explored the neuroendocrine circuit by inserting electrodes in the brains of mice and measuring changes in activity after stimulating neurons in the hypothalamus with light. Mice sleep for short periods -- several minutes at a time -- throughout the day and night, providing many opportunities to study growth hormone changes during sleep-wake cycles.

Using state-of-the-art circuit tracing, the team found that the two small-peptide hormones that control the release of growth hormone in the brain -- GHRH, which promotes release, and somatostatin, which inhibits release -- operate differently during REM and non-REM sleep. Somatostatin and GHRH surge during REM sleep to boost growth hormone, but somatostatin decreases and GHRH increases only moderately during non-REM sleep to boost growth hormone.

Released growth hormone regulates locus coeruleus activity, as a feedback mechanism to help create a homeostatic yin-yang effect. During sleep, growth hormone slowly accumulates to stimulate the locus coeruleus and promote wakefulness, the new study found. But when the locus coeruleus becomes overexcited, it paradoxically promotes sleepiness, as Silverman showed in a study published earlier this year.

"This suggests that sleep and growth hormone form a tightly balanced system: Too little sleep reduces growth hormone release, and too much growth hormone can in turn push the brain toward wakefulness," Silverman said. "Sleep drives growth hormone release, and growth hormone feeds back to regulate wakefulness, and this balance is essential for growth, repair and metabolic health."

Because growth hormone acts in part through the locus coeruleus, which governs overall brain arousal during wakefulness, a proper balance could have a broader impact on attention and thinking.

"Growth hormone not only helps you build your muscle and bones and reduce your fat tissue, but may also have cognitive benefits, promoting your overall arousal level when you wake up," Ding said.

The work was funded by the Howard Hughes Medical Institute (HHMI), which until this year supported Dan as an HHMI investigator, and the Pivotal Life Sciences Chancellor's Chair fund. Dan is the Pivotal Life Sciences Chancellor's Chair in Neuroscience. Other co-authors of the paper are Peng Zhong, Bing Li, Chenyan Ma, Lihui Lu, Grace Jiang, Zhe Zhang, Xiaolin Huang, Xun Tu and Zhiyu Melissa Tian of UC Berkeley; and Fuu-Jiun Hwang and Jun Ding of Stanford University.
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Seven blood molecules that could explain why you're always sleepy | ScienceDaily
Mass General Brigham researchers identified seven molecules in the blood linked to excessive daytime sleepiness, including factors related to diet and hormones.


						
Approximately one in three Americans reports experiencing overwhelming drowsiness during the day -- a condition known as excessive daytime sleepiness (EDS). EDS is linked to an increased risk of serious conditions such as cardiovascular disease, obesity, and diabetes. A new study led by investigators from Mass General Brigham and Beth Israel Deaconess Medical Center identifies several molecules in the blood, known as metabolites, that are linked to EDS. Findings suggest that risk of the condition may be influenced by both internal body processes, such as hormone levels, and external factors such as diet. Results are published in Lancet eBioMedicine.

"Our study suggests diet and genetics may play an important role in EDS," said lead author Tariq Faquih, PhD, a postdoctoral fellow in the Division of Sleep and Circadian Disorders at Brigham and Women's Hospital, a founding member of the Mass General Brigham healthcare system. "As we learn what's happening biologically, we are beginning to understand how and why EDS occurs, the early signs that someone might have it, and what we can do to help patients."

Researchers collected data on 877 metabolites, naturally occurring molecules in the body influenced by diet and hormones. The team used blood samples from 6,000 participants in the Hispanic Community Health Study/Study of Latinos. The team also used data from a questionnaire that assesses how often a person dozes off during the day in various scenarios. The team replicated the findings in The Multi-Ethnic Study of Atherosclerosis (MESA) study and studies in the UK and Finland.

They identified seven metabolites associated with EDS. An additional three metabolites were identified that varied by sex. The team found that omega-3 and omega-6 fatty acids, which are commonly found in foods that make up Mediterranean-like diets, were associated with lower risk of EDS. Other metabolites, such as tyramine, which is found in fermented and overripe foods, were associated with increased daytime sleepiness, particularly in men. Sex steroid metabolites, such as progesterone, were associated with sleep-related processes such as melatonin production.

Researchers note that the results suggest potential treatment targets for EDS and that dietary changes or medications may lead to better treatment. They also note some limitations to the study, including difficulty in interpreting exact values of metabolites and using a sleep questionnaire instead of bringing participants into a sleep lab for tests.

Future directions could include conducting a clinical trial to see if dietary changes or supplements can help reduce daytime sleepiness. Additionally, the authors identified some unknown metabolites that they plan to explore further.




"Conducting a clinical trial would be a big next step and could help us understand if omega-3s and omega-6s obtained from diet could help lower risk of EDS," said Faquih.

Authorship: In addition to Faquih, MGB authors include Kaitlin S. Potts, Pavithra Nagarajan, Hanna M. Ollila, Tianyi Huang, Clary B. Clish, Susan Redline, Tamar Sofer, and Heming Wang.

Disclosures: Redline discloses consulting relationships with Eli Lilly Inc., Jazz Pharma, and Apnimed Inc. Additionally, Redline serves as an unpaid board member for the Alliance for Sleep Apnoea Partners and has received loaned equipment for a multi-site study: oxygen concentrators from Philips Respironics and polysomnography equipment from Nox Medical.

Funding: This study was funded by the National Institutes of Health (R01HL153814, R01HL161012 and 7R01HL161012) and the JLH Foundation.
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Scientists may have found a way to strengthen bones for life | ScienceDaily
There is a high demand for safe and long-lasting medications to treat bone loss, known medically as osteoporosis. In Germany, around six million people - mostly women - are affected by this widespread condition. Discovering new targets for drug development is therefore a key step towards better therapies with fewer side effects. The adhesion G protein-coupled receptor GPR133 belongs to a still relatively unexplored group of receptors. In a recent study, scientists at Leipzig University demonstrated that GPR133 plays a central role in building and maintaining healthy bone.


						
"If this receptor is impaired by genetic changes, mice show signs of loss of bone density at an early age - similar to osteoporosis in humans. Using the substance AP503, which was only recently identified via a computer-assisted screen as a stimulator of GPR133, we were able to significantly increase bone strength in both healthy and osteoporotic mice," explains Professor Ines Liebscher, lead investigator of the study from the Rudolf Schonheimer Institute of Biochemistry at the Faculty of Medicine.

In bone tissue, GPR133 is activated through the interaction of neighboring bone cells and mechanical strain. This triggers a signal that stimulates bone-forming cells (osteoblasts) and inhibits bone-resorbing cells (osteoclasts). The result: stronger, more resilient bones. The new active substance AP503 can mimic this natural activation. In the future, it could be used both to further strengthen healthy bones and to rebuild weakened ones - for instance, in cases of osteoporosis in women going through menopause.

Great potential for an aging population

In an earlier study, researchers at Leipzig University had already found that activation with AP503 also strengthens skeletal muscle. "The newly demonstrated parallel strengthening of bone once again highlights the great potential this receptor holds for medical applications in an aging population," says Dr Juliane Lehmann, lead author of the study and a researcher at the Rudolf Schonheimer Institute of Biochemistry. The Leipzig research team is already working on several follow-up projects to explore the use of AP503 in various diseases and to further investigate the role of GPR133 in the body.

Background

For more than ten years, the study of adhesion G protein-coupled receptors has been a key focus at Leipzig University within Collaborative Research Centre 1423, Structural Dynamics of GPCR Activation and Signaling. Internationally, Leipzig is regarded as a leading center in this field of research.
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Why the flu turns deadly for older adults, and how scientists found the cause | ScienceDaily
Scientists have discovered why older people are more likely to suffer severely from the flu, and can now use their findings to address this risk.


						
In a new study, which is published in PNAS, experts discovered that older people produce a glycosylated protein called apoplipoprotein D (ApoD), which is involved in lipid metabolism and inflammation, at much higher levels than in younger people. This has the effect of reducing the patient's ability to resist virus infection, resulting in a more serious disease outcome.

The team established that highly elevated ApoD production with age in the lung drives extensive tissue damage during infection to reduce the protective antiviral type I interferon response.

The research was an international collaboration led by scientists from the China Agricultural University, University of Notttingham, Institute of Microbiology (Chinese Academy of Sciences), National Institute for Viral Disease Control and Prevention (Chinese Centre for Disease Control and Prevention) and the University of Edinburgh.

"Aging is a leading risk factor in influenza-related deaths. Furthermore, the global population is aging at an unprecedented rate in human history, posing major issues for healthcare and the economy. So we need to find out why older patients often suffer more severely from influenza virus infection," says Professor Kin-Chow Chang from the School of Veterinary Medicine and Science at the University of Nottingham, and co-author on the paper.

In this new study, the team investigated the mechanisms behind increased severity of influenza virus infection with age using an aging-mouse model and appropriate donor human tissue sections.

They identified ApoD as an age-related cell factor that impairs the activation of the immune system's antiviral response to influenza virus infection by causing extensive breakdown of mitochondria (mitophagy) resulting in greater production of virus and lung damage during infection. Mitochondria are essential for cellular production of energy and for induction of protective interferons.

ApoD is therefore a target for therapeutic intervention to protect against severe influenza virus infection in the elderly which would have a major impact on reducing morbidity and mortality in the aging population.

Professor Chang, added: "There is now an exciting opportunity to therapeutically ameliorate disease severity of the elderly from influenza virus infection by the inhibitory targeting of ApoD."
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Salmon's secret superfood is smaller than a grain of salt | ScienceDaily
In northern California, salmon are more than just fish -- they're a cornerstone of tribal traditions, a driver of tourism and a sign of healthy rivers. So it may not come as a surprise that NAU and University of California Berkeley scientists working along the region's Eel River have discovered a micro-scale nutrient factory that keeps rivers healthy and allows salmon to thrive.


						
The scientists' new study in Proceedings of the National Academy of Sciences (PNAS) reveals how a partnership between algae and bacteria works like nature's clean-nitrogen machine, turning nitrogen from the air into food that fuels river ecosystems without fertilizers or pollution. The hidden nutrient factory boosts populations of aquatic insects, which young salmon rely on for growth and survival.

At the heart of the scientists' discovery is a type of diatom -- a single-celled aquatic plant in a glass-like shell -- called Epithemia. The golden-brown diatom, smaller than a grain of table salt and approximately the width of a human hair, plays a massive role in keeping rivers productive. Inside each diatom live bacterial partners housed within the cell called diazoplasts -- tiny nitrogen-fixing compartments that transform air into plant food. The diatom Epithemia captures sunlight and makes sugar, which the diazoplast uses to turn atmospheric nitrogen into a nutrient form. In return, the diazoplast provides nitrogen that helps the diatom keep photosynthesizing.

"This is nature's version of a clean nutrient pipeline, from sunlight to fish, without the runoff that creates harmful algal blooms," said Jane Marks, biology professor at Northern Arizona University and lead author of the study.

By late summer, Marks said, strands of the green alga Cladophora are draped with rusty-red Epithemia along the Eel River. At this stage, the algae-bacteria duos supply up to 90% of the new nitrogen entering the river's food web, giving insect grazers the fuel they need and powering salmon from the bottom up.

"Healthy rivers don't just happen -- they're maintained by ecological interactions, like this partnership," said Mary Power, co-author of the study and faculty director of UC Berkeley's Angelo Coast Range Reserve, where the field study took place. "When native species thrive in healthy food webs, rivers deliver clean water, wildlife and essential support for fishing and outdoor communities."

Using advanced imaging, the research team watched the partners trade life's essentials in a perfect loop: The diatom used sunlight and carbon dioxide to make sugar and share it with the bacterium, which then used the sugar to turn nitrogen from the air into plant food. That nitrogen helped the diatom make even more sugar, because the key enzymes of photosynthesis need lots of nitrogen.




"It's like a handshake deal: Both sides benefit, and the entire river thrives," said Mike Zampini, a postdoctoral researcher at NAU and the study's isotope tracing lead. "The result is a beautifully efficient cycle of energy and nutrients."

This partnership isn't unique to the Eel River. Epithemia and similar diatom-diazoplast teams live in rivers, lakes and oceans across the world, often in places where nitrogen is scarce. That means they may be quietly boosting productivity in many other ecosystems.

Beyond its role in nature, this clean and efficient nutrient exchange could inspire new technologies such as more efficient biofuels, natural fertilizers that don't pollute or even crop plants engineered to make their own nitrogen, cutting costs for farmers while reducing environmental impacts.

When nature engineers solutions this elegant, Marks said, it reminds us what's possible when people, places and discovery come together.

Other researchers involved in the study included NAU faculty Bruce Hungate and Egbert Schwartz, staff members Michael Wulf and Victor Leshyk and graduate students Raina Fitzpatrick and Saeed Kariunga; University of Alabama professor Steven Thomas and graduate student Augustine Sitati; and Lawrence Livermore National Laboratory researchers Ty Samo, Peter Weber, Christina Ramon and Jennifer Pett-Ridge. The research was funded in part by a grant from the National Science Foundation's Rules of Life/Microbiome program (#2125088). Research at Lawrence Livermore National Labs was conducted under U.S. Department of Energy Contract DE-AC52-07NA27344.
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Scientists uncover surprising link between diet and nearsightedness | ScienceDaily
A diet rich in omega-3 fatty acids, found predominantly in fish oils, may help ward off the development of nearsightedness (myopia) in children, while a high intake of saturated fats, found in foods such as butter, palm oil, and red meat, may boost the risk of the condition, finds research published online in the British Journal of Ophthalmology.


						
The global prevalence of myopia is rising, especially in East Asia, and it's predicted that around half of the world's population will be affected by 2050, note the researchers.

Risk factors are thought to include excessive screen time and too little time spent outdoors, as well as inherited susceptibility, they explain.

Omega-3 polyunsaturated fatty acids (o-3 PUFAs), which can only be obtained from the diet, are thought to improve/prevent several chronic eye conditions, including dry eye disease and age-related macular degeneration. But whether they can help ward off myopia isn't clear as studies to date have been experimental and haven't included people.

To explore this further, the researchers drew on 1005 Chinese 6-8 year olds, randomly recruited from the population based Hong Kong Children Eye Study, which is tracking the development of eye conditions and potential risk factors.

The children's eyesight was assessed and their regular diet measured by a food frequency questionnaire, completed with the help of their parents. This included 280 food items categorized into 10 groups: bread/cereals/pasta/rice/noodles; vegetables and legumes; fruit; meat; fish; eggs; milk and dairy products; drinks; dim sum/snacks/fats/oils; and soups.

Intakes of energy, carbohydrate, proteins, total fat, saturated fats, monounsaturated fats, PUFAs, cholesterol, iron, calcium, vitamins A and C, fiber, starch, sugar and nutrients were then calculated, based on the questionnaire responses.




The amount of time the children spent outdoors in leisure and during sports activities, reading and writing, and on screens during weekdays and at the weekend was calculated from validated questionnaire responses.

In all, around a quarter of the children (276; 27.5%) had myopia. Higher dietary intake of omega-3 fatty acids was associated with a lower risk of the condition.

Axial length -- measurement of the eye from the cornea at the front to the retina at the back, and an indicator of myopia progression -- was longest in the 25% of children with the lowest dietary intake of omega-3 fatty acids, after accounting for influential factors, including age, sex, weight (BMI), the amount of time spent in close work and outdoors, and parental myopia.

It was shortest in the 25% of children with the highest dietary intake of omega-3 fatty acids.

Similarly, cycloplegic spherical equivalent (SE), which measures refractive error, such as the degree of nearsightedness, was highest in those with the lowest omega-3 fatty acid intake and lowest in those with the highest intake.

But these findings were reversed for the 25% of children with the highest saturated fat intake, compared with the 25% of those with the lowest. None of the other nutrients was associated with either measure or myopia.




This is an observational study, and as such, can't establish causal and temporal factors. And the researchers acknowledge that food frequency questionnaires rely on recall and only provide a snapshot in time of diet. Nor was there objective evidence of nutritional intake from blood samples.

The prevalence of myopia in Hong Kong is also among the highest in the world. And whether the findings might apply to other ethnic groups with different lifestyles and less myopia remains to be verified, they add.

But omega-3 fatty acids may suppress myopia by increasing blood flow through the choroid, a vascular layer in the eye, responsible for delivering nutrients and oxygen, and so staving off scleral hypoxia -- oxygen deficiency in the white of the eye and a key factor in the development of nearsightedness, they suggest.

And they conclude: "This study provides the human evidence that higher dietary o-3 PUFA intake is associated with shorter axial length and less myopic refraction, highlighting o-3 PUFAs as a potential protective dietary factor against myopia development."
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Heart attacks may actually be infectious | ScienceDaily
A pioneering study by researchers from Finland and the UK has demonstrated for the first time that myocardial infarction may be an infectious disease. This discovery challenges the conventional understanding of the pathogenesis of myocardial infarction and opens new avenues for treatment, diagnostics, and even vaccine development.


						
According to the recently published research, an infection may trigger myocardial infarction. Using a range of advanced methodologies, the research found that, in coronary artery disease, atherosclerotic plaques containing cholesterol may harbor a gelatinous, asymptomatic biofilm formed by bacteria over years or even decades. Dormant bacteria within the biofilm remain shielded from both the patient's immune system and antibiotics because they cannot penetrate the biofilm matrix.

A viral infection or another external trigger may activate the biofilm, leading to the proliferation of bacteria and an inflammatory response. The inflammation can cause a rupture in the fibrous cap of the plaque, resulting in thrombus formation and ultimately myocardial infarction.

Professor Pekka Karhunen, who led the study, notes that until now, it was assumed that events leading to coronary artery disease were only initiated by oxidized low-density lipoprotein (LDL), which the body recognizes as a foreign structure.

"Bacterial involvement in coronary artery disease has long been suspected, but direct and convincing evidence has been lacking. Our study demonstrated the presence of genetic material -- DNA -- from several oral bacteria inside atherosclerotic plaques," Karhunen explains.

The findings were validated by developing an antibody targeted at the discovered bacteria, which unexpectedly revealed biofilm structures in arterial tissue. Bacteria released from the biofilm were observed in cases of myocardial infarction. The body's immune system had responded to these bacteria, triggering inflammation which ruptured the cholesterol-laden plaque.

The observations pave the way for the development of novel diagnostic and therapeutic strategies for myocardial infarction. Furthermore, they advance the possibility of preventing coronary artery disease and myocardial infarction by vaccination.

The study was conducted by Tampere and Oulu Universities, Finnish Institute for Health and Welfare and the University of Oxford. Tissue samples were obtained from individuals who had died from sudden cardiac death, as well as from patients with atherosclerosis who were undergoing surgery to cleanse carotid and peripheral arteries.

The research is part of an extensive EU-funded cardiovascular research project involving 11 countries. Significant funding was also provided by the Finnish Foundation for Cardiovascular Research and Jane and Aatos Erkko Foundation.

The research article "Viridans Streptococcal Biofilm Evades Immune Detection and Contributes to Inflammation and Rupture of Atherosclerotic Plaques" was published in the Journal of the American Heart Association.
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Hidden gut cells could transform food allergy treatment | ScienceDaily
Food allergies affect more than half a billion people worldwide. In severe cases, even a small bite of the wrong food can trigger anaphylaxis -- a rapid, body-wide allergic reaction that can cause difficulty breathing, a dangerous drop in blood pressure and even death.


						
Scientists have long understood how injected allergens -- like those in lab tests or insect stings -- trigger anaphylaxis. But researchers have puzzled over how anaphylaxis begins in the gut after eating a food allergen.

Now, Arizona State University researchers, in collaboration with a team led by Yale University and other partners, have pinpointed a surprising culprit: specialized immune cells in the intestine that produce powerful chemical messengers.

These chemical messengers can cause muscles in the airways and gut to contract, increase mucus production and boost inflammation. They're already known to play a role in asthma attacks. This study shows they are also key drivers of severe food allergy reactions that start in the gut.

The findings, published in the current issue of Science, reveal that reactions to allergens in the gut are fundamentally different from reactions to allergens entering the bloodstream directly.

"Until now, we assumed that anaphylaxis followed the same pathway regardless of where allergens entered the body, with histamine from mast cells as the main driver," says ASU researcher Esther Borges Florsheim. "Our study shows that when allergens are ingested, a specialized set of mast cells in the gut don't release histamine -- instead, they produce lipid-based molecules called leukotrienes. These molecules, rather than histamine, trigger anaphylaxis in the gastrointestinal tract."

Florsheim is a researcher with the Biodesign Center for Health Through Microbiomes and assistant professor with the School of Life Sciences at ASU.




Different path to the same dangerous outcome

In both food and systemic allergies, immune cells called mast cells play a central role. When these cells detect an allergen via antibodies called immunoglobulin E, or IgE, they burst open, releasing chemicals that cause swelling, low blood pressure and other symptoms.

In the bloodstream, the most important of these chemicals is histamine, which is why antihistamines can help in some allergic situations. However, the new research shows that when an allergen is ingested, mast cells in the intestinal lining respond differently. They make relatively little histamine. Instead, they ramp up production of cysteinyl leukotrienes, a family of inflammatory lipids already known to constrict airways in conditions like asthma.

In the gut lining, intestinal mast cells take cues from nearby epithelial cells. These cues shift the cells' activity, so they make more leukotrienes and less histamine. Detailed genetic and chemical analyses showed that intestinal mast cells come in several subtypes. Compared to mast cells elsewhere in the body, mast cells in the gut were primed to make leukotrienes.

Previous research found that blocking the IgE pathway -- either by removing IgE antibodies or the receptor they bind to on mast cells -- protected against developing severe symptoms.

A new way to prevent food allergy emergencies

To test whether leukotrienes were truly driving the reaction, the team used zileuton, an FDA-approved drug used to treat asthma, which blocks a crucial enzyme needed to make leukotrienes.




The results showed the drug reduced allergy symptoms and provided protection from a dangerous drop in body temperature -- a hallmark of anaphylaxis.

Importantly, the same drug did not prevent reactions caused by allergens injected into the bloodstream. That finding showed that the gut pathway is different from the whole-body allergic pathway and has its own chemical drivers.

Current emergency treatments for severe allergic reactions, such as epinephrine, are aimed at quickly reversing symptoms once anaphylaxis starts. Antihistamines can help in mild reactions, but they are far less effective for preventing severe events -- especially those triggered by food.

The new findings suggest that targeting leukotrienes could offer a new preventive or therapeutic approach for food-triggered anaphylaxis.

More research is still needed to test whether the results from this study can be applied to humans. However, drugs that block leukotriene production (like zileuton) or leukotriene receptors (such as montelukast, also commonly used for asthma) are already approved for other uses, which could speed up testing for food allergy applications.

More than just a gut reaction

Beyond the potential clinical applications, the work changes how scientists think about allergic reactions. It shows that how an allergen gets into the body -- through the skin, bloodstream or gut -- can shape the type of immune response involved.

"This finding highlights the gut as unique in how it senses allergens and potentially other harmful environmental challenges, such as food additives," Florsheim says. "It also helps explain a long-standing puzzle: why levels of food-specific antibodies, especially IgE, do not reliably predict the risk of food allergy."

The researchers plan to follow up by studying whether similar mast cell populations and leukotriene-driven pathways exist in human intestines, and whether blocking them can reduce or prevent severe reactions in people with life-threatening food allergies.
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Autism symptoms vanish in mice after Stanford brain breakthrough | ScienceDaily
Stanford Medicine scientists investigating the neurological underpinnings of autism spectrum disorder have found that hyperactivity in a specific brain region could drive behaviors commonly associated with the disorder.


						
Using a mouse model of the disease, the researchers identified the reticular thalamic nucleus -- which serves as a gatekeeper of sensory information between the thalamus and cortex -- as a potential target for treatments.

Moreover, they were able to reverse symptoms similar to those of autism -- including susceptibility to seizures, heightened sensitivity to stimulus, increased motor activity, repetitive behaviors and decreased social interactions -- by giving the mice drugs that suppressed this area of the brain.

The same drugs are being studied for the treatment of epilepsy, highlighting where the processes underlying autism spectrum disorders and epilepsy may overlap in the brain and why they often occur in the same patients.

The findings will be published Aug. 20 in Science Advances. The senior author of the study is John Huguenard, PhD, professor of neurology and neurological sciences. The lead author is Sung-Soo Jang, PhD, a postdoctoral scholar in neurology and neurological sciences.

The neural circuitry connecting the thalamus and cortex has been implicated in autism in both humans and animal models, but the role of the reticular thalamic nucleus was not clear.

In the new study, the researchers recorded the neural activity of this brain region in mice while observing the animals' behavior. In mice that had been genetically modified to model autism (Cntnap2 knockout mice), the reticular thalamic nucleus showed elevated activity when the animals encountered stimuli like light or an air puff as well as during social interactions. The brain region also showed bursts of spontaneous activity, causing seizures.

Epilepsy is much more prevalent in people with autism than in the general population -- 30% versus 1% -- though the mechanisms are not well understood. Recognizing this connection, the researchers tested an experimental seizure drug, Z944, and found that it reversed behavioral deficits in the autism mouse model.

With a different experimental treatment that genetically modifies neurons to respond to designer drugs, known as DREADD-based neuromodulation, the researchers could suppress overactivity in the reticular thalamic nucleus and reverse behavioral deficits in the autism mouse model. They could even induce these behavioral deficits in normal mice by ramping up activity in the reticular thalamic nucleus.

The new findings highlight the reticular thalamic nucleus as a novel target for the treatment of autism spectrum disorders.
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This common sugar builds stronger cancer-killing T cells | ScienceDaily
For cancer, and infection-fighting T cells, glucose offers far more than a simple sugar rush.


						
A new discovery by Van Andel Institute scientists reveals that glucose, an essential cellular fuel that powers immune cells, also aids in T cells' internal communication and boosts their cancer-fighting properties. The findings may help optimize T cells' ability to combat cancer and other diseases.

A study describing the work published on September 2 in Cell Metabolism. 

"Immune cells are highly influenced by their environment" said Joseph Longo, Ph.D., the study's first author and a postdoctoral fellow in the lab of Russell Jones, Ph.D. "We knew that T cells need access to glucose to function, but we didn't know exactly why. It was previously thought that T cells mainly break down glucose for energy, but our new work shows that T cells use glucose as a building block for other molecules that are necessary to support T cells' anti-cancer properties."

The findings reveal that T cells allocate significant portions of glucose to build large molecules called glycosphingolipids (GSLs). These sugar-fat compounds are essential for T cell growth and making proteins that T cells use to combat cancer.

GSLs help form fat-rich structures on T cell surfaces called lipid rafts, which bring together cell signaling proteins that instruct the T cell to kill cancer cells. Without GSLs, these signals are weaker, making T cells less effective at destroying tumors.

"Both T cells and cancer cells leverage different nutrients to support varying aspects of their function," Jones said. "The more we know about these different fuel sources, the better we can support T cells' innate cancer-fighting abilities while also developing ways to possibly make cancer cells more vulnerable to immune attack."

Other authors include Lisa M. DeCamp, Brandon M. Oswald, Ph.D., Robert Teis, Alfredo Reyes-Oliveras, Ph.D., Michael S. Dahabieh, Ph.D., Abigail E. Ellis, Michael P. Vincent, Ph.D., Hannah Damico, M.B., Kristin L. Gallik, Ph.D., Nicole M. Foy, Shelby E. Compton, Ph.D., Colt D. Capan, M.S., Kelsey S. Williams, Ph.D., Corinne R. Esquibel, Ph.D., Zachary B. Madaj, M.S., Hyoungjoo Lee, Ph.D., Connie Krawczyk, Ph.D., Brian B. Haab, Ph.D., and Ryan D. Sheldon, Ph.D., of VAI; and Dominic G. Roy, Ph.D., of Universite de Montreal. 

Research reported in this publication was supported by the National Institute of Allergy and Infectious Diseases of the National Institutes of Health under award no. R01AI165722 (Jones). The content is solely the responsibility of the authors and does not necessarily represent the official views of the National Institutes of Health.
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Flamingos reveal their secret to staying young | ScienceDaily
Is aging inevitable? While most living beings age, some do so more slowly than others. A new scientific study published in the Proceedings of the National Academy of Science (PNAS) addresses a fascinating question: what if migration influences the way we age?


						
To explore this mystery, scientists turned their attention to the pink flamingo (Phoenicopterus roseus), a graceful migratory bird that is emblematic of the Camargue region of France. Birds that do not all age in the same way Thanks to a flamingo tagging and tracking program conducted for over 40 years by the Tour du Valat research institute, scientists have discovered a surprising phenomenon: migratory flamingos age more slowly than resident flamingos. In this species, some birds remain in the Camargue for their entire lives (they are called 'residents'), while others travel every year along the shores of the Mediterranean (these are the 'migrants'). At the beginning of their adult life, resident flamingos fare better: well established in the lagoons of the French Mediterranean coast during the winter, they survive and reproduce more than migrants. But at what cost? As they age, residents decline more rapidly. With 40% greater aging, their ability to reproduce decreases and the risk of death increases faster than among migratory flamingos. On the contrary, migratory flamingos, those that leave to spend the winter in Italy, Spain or North Africa, pay a high price for these seasonal journeys early in life (higher mortality and lower reproduction rates) but seem to compensate for this by slower aging at an advanced age. Thus, the onset of the aging process occurs earlier in residents (20.4 years on average) than in migrants (21.9 years).

Migration: An Animal Behavior That Influences Aging 

This study shows that seasonal migration -- a behavior exhibited by billions of animals -- can influence the rate of aging. In flamingos, deciding not to migrate offers advantages early in life that are associated with accelerated senescence at an advanced age. "This is probably linked to a compromise between performance when young and health in old age," explains Sebastien Roques, researcher at the CNRS and co-author of the study. "Residents live intensely at first, but pay for this pace later on. Migrants, on the other hand, seem to age more slowly." With their long lifespan (some live to be over 50 years old!) and behavioral diversity, flamingos are more than just an iconic animal of the Camargue. They also provide an ideal model for understanding aging in animals. "That's the whole point of having continued this study over the long term. Initiated in 1977 in the Camargue by tagging flamingos with rings that can be read from a distance with a telescope, this program still allows us to observe flamingos tagged that year," explain Arnaud Bechet and Jocelyn Champagnon, research directors at the Tour du Valat and co-authors of the study. "This is a unique dataset that is proving invaluable for understanding the mechanisms of aging in animal populations."

Unravelling the secrets of aging, a scientific and existential quest

This discovery is part of an exciting field of research: senescence, or biological aging. Hugo Cayuela, one of the study's co-authors and a researcher at the University of Oxford, comments: "Understanding the causes of changes in the rate of aging is a problem that has obsessed researchers and polymath philosophers since ancient times." He continues "For a long time, we thought that these variations occurred mainly between species. But recently, our perception of the problem has changed. We are accumulating evidence showing that, within the same species, individuals often do not age at the same rate due to genetic, behavioral and environmental variations." By studying how certain animals are born, reproduce and die, scientists hope to unlock the secrets of aging... In doing so, they are attempting to answer one of the most existential and central questions in biology: why and how do we die?

About the Tour du Valat

The Tour du Valat is a research institute for the conservation of Mediterranean wetlands, based in Camargue (France), with the status of a private foundation recognized as being of public interest. Founded in 1954 by Luc Hoffmann, the Tour du Valat has since developed its research activities with one constant concern: to better understand these environments -- wetlands are the most abundant and most threatened ecosystem on the planet -- to manage them better. Convinced that Mediterranean wetlands can only be preserved if human activities and the protection of natural heritage go hand in hand, the Tour du Valat has been developing research and integrated management programs for many years that promote exchanges between users and scientists, mobilize a community of stakeholders and promote the benefits of wetlands to decision-makers.
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One number at age 7 could predict how long you live | ScienceDaily
    	Children who had higher blood pressure at age 7 were more likely to die early from cardiovascular disease by their mid-50s. The risk was highest for children whose blood pressure measurements were in the top 10% for their age, sex and height.
    	Both elevated blood pressure (90-94th percentile) and hypertension ([?]95th percentile) were linked with about a 40% to 50% higher risk of early cardiovascular death in adulthood.
    	Researchers said their findings show why it's important to regularly check children's blood pressure and to help them develop heart-healthy habits early that can help lower their risk of health conditions later in life.

Blood pressure matters at all ages. Children with higher blood pressure at age 7 may be at an increased risk of dying of cardiovascular disease by their mid-50s, according to preliminary research presented at the American Heart Association's Hypertension Scientific Sessions 2025. The meeting is in Baltimore, September 4-7, 2025, and is the premier scientific exchange focused on recent advances in basic and clinical research on high blood pressure and its relationship to cardiac and kidney disease, stroke, obesity and genetics. The study is simultaneously published today in JAMA, the Journal of the American Medical Association.

"We were surprised to find that high blood pressure in childhood was linked to serious health conditions many years later. Specifically, having hypertension or elevated blood pressure as a child may increase the risk of death by 40% to 50% over the next five decades of an individual's life," said Alexa Freedman, Ph.D., lead author of the study and an assistant professor in the department of preventive medicine at the Northwestern University's Feinberg School of Medicine in Chicago. "Our results highlight the importance of screening for blood pressure in childhood and focusing on strategies to promote optimal cardiovascular health beginning in childhood."

Previous research has shown that childhood blood pressure is associated with an increased risk of cardiovascular disease in adulthood, and a 2022 study found that elevated blood pressure in older children (average age of 12 years) increased the risk of cardiovascular death by middle age (average age of 46 years). The current study is the first to investigate the impact of both systolic (top number) and diastolic (bottom number) blood pressure in childhood on long-term cardiovascular death risk in a diverse group of children. Clinical practice guidelines from the American Academy of Pediatrics recommend checking blood pressure at annual well-child pediatric appointments starting at age 3 years.

"The results of this study support monitoring blood pressure as an important metric of cardiovascular health in childhood," said Bonita Falkner, M.D., FAHA, an American Heart Association volunteer expert. "Moreover, the results of this study and other older child cohort studies with potential follow-up in adulthood will contribute to a more accurate definition of abnormal blood pressure and hypertension in childhood." Falkner, who was not involved in this study, is emeritus professor of pediatrics and medicine at Thomas Jefferson University.

The researchers used the National Death Index to follow up on the survival or cause of death as of 2016 for approximately 38,000 children who had their blood pressures taken at age 7 years as part of the Collaborative Perinatal Project (CPP), the largest U.S. study to document the influence of pregnancy and post-natal factors on the health of children. Blood pressure measured in the children at age 7 years were converted to age-, sex-, and height-specific percentiles according to the American Academy of Pediatrics clinical practice guidelines. The analysis accounted for demographic factors as well as for childhood body mass index, to ensure that the findings were related to childhood blood pressure itself rather than a reflection of children who were overweight or had obesity.

After follow-up through an average age of 54 years, the analysis found:
    	Children who had higher blood pressure (age-, sex-, and height-specific systolic or diastolic blood pressure percentile) at age 7 were more likely to die early from cardiovascular disease as adults by their mid-50s. The risk was highest for children whose blood pressure measurements were in the top 10% for their age, sex and height.
    	By 2016, a total of 2,837 participants died, with 504 of those deaths attributed to cardiovascular disease.
    	Both elevated blood pressure (90-94th percentile) and hypertension ([?]95th percentile) were linked with about a 40% to 50% higher risk of early cardiovascular death in adulthood.
    	Moderate elevations in blood pressure were also important, even among children whose blood pressure was still within the normal range. Children who had blood pressures that were moderately higher than average had a 13% (for systolic) and 18% (for diastolic) higher risk of premature cardiovascular death.
    	Analysis of the 150 clusters of siblings in the CPP found that children with the higher blood pressure at age 7 had similar increases in risk of cardiovascular death when compared to their siblings with the lower blood pressure readings (15% increase for systolic and 19% for diastolic), indicating that their shared family and early childhood environment could not fully explain the impact of blood pressure.

"Even in childhood, blood pressure numbers are important because high blood pressure in children can have serious consequences throughout their lives. It is crucial to be aware of your child's blood pressure readings," Freedman said.

The study has several limitations, primarily that the analysis included one, single blood pressure measurement for the children at age seven, which may not capture variability or long-term patterns in childhood blood pressure. In addition, participants in the CPP were primarily Black or white, therefore the study's findings may not be generalizable to children of other racial or ethnic groups. Also, children today are likely to have different lifestyles and environmental exposures than the children who participated in the CPP in the 1960s and 1970s.

Study details, background and design:
    	38,252 children born to mothers enrolled at one of 12 sites across the U.S. as part of the Collaborative Perinatal Project between 1959-1965. 50.7% of participants were male; 49.4% of mothers self-identified as Black, 46.4% reported as white; and 4.2% of participants were Hispanic, Asian or other groups.
    	This analysis reviewed blood pressure taken at age 7, and these measures were converted to age-, sex-, and height-specific percentiles according to the American Academy of Pediatrics Clinical Practice Guideline for Screening and Management of High Blood Pressure in Children and Adolescents.
    	Survival through 2016 and the cause of death for the offspring of CPP participants in adulthood were retrieved through the National Death Index.
    	Survival analysis was used to estimate the association between childhood blood pressure and cardiovascular death, adjusted for childhood body mass index, study site, and mother's race, education and marital status.
    	In addition, the sample included 150 groups of siblings, and the researchers examined whether the sibling with higher blood pressure was more likely to die of cardiovascular disease than the sibling with lower blood pressure. This sibling analysis allowed researchers to ask how much shared family and early childhood factors might account for the mortality risk related to blood pressure.





					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/09/250907172611.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Scientists just made CRISPR three times more effective | ScienceDaily
    	CRISPR gene-editing machinery could transform medicine but is difficult to get into tissues and disease-relevant cells
    	New delivery system loads CRISPR machinery inside spherical nucleic acid (SNA) nanoparticles
    	Particles entered cells three times more effectively, tripled  gene-editing efficiency, and decreased toxicity compared to current  delivery methods

With the power to rewrite the genetic code underlying countless diseases, CRISPR holds immense promise to revolutionize medicine. But until scientists can deliver its gene-editing machinery safely and efficiently into relevant cells and tissues, that promise will remain out of reach.

Now, Northwestern University chemists have unveiled a new type of nanostructure that dramatically improves CRISPR delivery and potentially extends its scope of utility.

Called lipid nanoparticle spherical nucleic acids (LNP-SNAs), these tiny structures carry the full set of CRISPR editing tools -- Cas9 enzymes, guide RNA and a DNA repair template -- wrapped in a dense, protective shell of DNA. Not only does this DNA coating shield its cargo, but it also dictates which organs and tissues the LNP-SNAs travel to and makes it easier for them to enter cells.

In lab tests across various human and animal cell types, the LNP-SNAs entered cells up to three times more effectively than the standard lipid particle delivery systems used for COVID-19 vaccines, caused far less toxicity and boosted gene-editing efficiency threefold. The new nanostructures also improved the success rate of precise DNA repairs by more than 60% compared to current methods.

The study was published on Sept. 5 in the Proceedings of the National Academy of Sciences.

The study paves the way for safer, more reliable genetic medicines and underscores the importance of how a nanomaterial's structure -- rather than its ingredients alone -- can determine its potency. This principle underlies structural nanomedicine, an emerging field pioneered by Northwestern's Chad A. Mirkin and his colleagues and pursued by hundreds of researchers around the world.




"CRISPR is an incredibly powerful tool that could correct defects in genes to decrease susceptibility to disease and even eliminate disease itself," said Mirkin, who led the new study. "But it's difficult to get CRISPR into the cells and tissues that matter. Reaching and entering the right cells -- and the right places within those cells -- requires a minor miracle. By using SNAs to deliver the machinery required for gene editing, we aimed to maximize CRISPR's efficiency and expand the number of cell and tissue types that we can deliver it to."

A nanotechnology and nanomedicine pioneer, Mirkin is the George B. Rathmann Professor of Chemistry at Northwestern's Weinberg College of Arts and Sciences; professor of chemical and biological engineering, biomedical engineering and materials science and engineering at the McCormick School of Engineering; professor of medicine at the Feinberg School of Medicine; executive director of the International Institute for Nanotechnology; and a member of the Robert H. Lurie Comprehensive Cancer Center of Northwestern University.

CRISPR needs a ride

When CRISPR machinery reaches its target inside a cell, it can disable genes, fix mutations, add new functions and more. But CRISPR machinery cannot enter cells by itself. It always needs a delivery vehicle.

Currently, scientists typically use viral vectors and lipid nanoparticles (LNPs) to perform this function. Naturally good at sneaking into cells, viruses are efficient, but they can cause the human body to mount an immune response, leading to painful or even dangerous side effects. LNPs, on the other hand, are safer but inefficient. They tend to get stuck in endosomes, or compartments within the cell, where they cannot release their cargo.

"Only a fraction of the CRISPR machinery actually makes it into the cell and even a smaller fraction makes it all the way into the nucleus," Mirkin said. "Another strategy is to remove cells from the body, inject the CRISPR components and then put the cells back in. As you can imagine, that's extremely inefficient and impractical."

A DNA-wrapped taxi




To overcome this barrier, Mirkin's team turned to SNAs, which are globular -- rather than linear -- forms of DNA and RNA previously invented in Mirkin's lab at Northwestern. The spherical genetic material surrounds a nanoparticle core, which can be packed with cargo. Roughly 50 nanometers in diameter, the tiny structures possess a proven ability to enter cells for targeted delivery. Seven SNA-based therapies are already in human clinical trials, including a Phase 2 clinical trial for Merkel cell carcinoma being developed by Flashpoint Therapeutics, a clinical-stage biotechnology startup.

In the new study, Mirkin's team started with an LNP core carrying the CRISPR machinery inside. Then, they decorated the particle's surface with a dense layer of short strands of DNA. Because the DNA can interact with a cell's surface receptors, cells easily absorb SNAs. The DNA also can be engineered with sequences that target specific cell types, making delivery more selective.

"Simple changes to the particle's structure can dramatically change how well a cell takes it up," Mirkin said. "The SNA architecture is recognized by almost all cell types, so cells actively take up the SNAs and rapidly internalize them."

Boosted performance across the board

After successfully synthesizing LNP-SNAs with CRISPR cargo, Mirkin and his team added them to cellular cultures, which included skin cells, white blood cells, human bone marrow stem cells and human kidney cells.

Then, the team observed and measured several key factors: how efficiently the cells internalized the particles, whether the particles were toxic to cells and if the particles successfully delivered a gene. They also analyzed the cells' DNA to determine if CRISPR had made the desired gene edits. In every category, the system demonstrated its ability to successfully deliver CRISPR machinery and enable complex genetic modifications.

Next, Mirkin plans to further validate the system in multiple in vivo disease models. Because the platform is modular, researchers can adapt it for a wide range of systems and therapeutic applications. Northwestern biotechnology spin-out Flashpoint Therapeutics is commercializing the technology with the goal of rapidly moving it toward clinical trials.

"CRISPR could change the whole field of medicine," Mirkin said. "But how we design the delivery vehicle is just as important as the genetic tools themselves. By marrying two powerful biotechnologies -- CRISPR and SNAs -- we have created a strategy that could unlock CRISPR's full therapeutic potential."

The study, "A general genome editing strategy using CRISPR lipid nanoparticle spherical nucleic acids," was supported by the Air Force Office of Scientific Research (award number FA9550-22-1-0300), the National Science Foundation (award number DMR-2428112) and Edgar H. Bachrach through the Bachrach Foundation.
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Common allergy spray slashes COVID-19 risk in surprising trial | ScienceDaily
The trial, led by Professor Robert Bals, Director of the Department of Internal Medicine V at Saarland University Medical Center and Professor of Internal Medicine at Saarland University, divided the 450 participants into two groups. The treatment group of 227 individuals used an azelastine nasal spray three times a day over a 56-day period. During that same period, the 223 participants in the control group used a placebo spray three times a day. Robert Bals summarized the key finding as follows: 'During the observation period, 2.2% of the participants in the azelastine group became infected with SARS-CoV-2; in the placebo group, it was 6.7% -- three times as many.' All infections were confirmed by PCR testing.


						
In addition to showing a marked reduction in coronavirus infections, the azelastine group also displayed fewer symptomatic SARS-CoV-2 infections, a lower overall number of confirmed respiratory infections, and, unexpectedly, a reduced incidence of rhinovirus infections, another major cause of respiratory illness. In the treatment group, 1.8% developed a rhinovirus infection, compared to 6.3% in the placebo group -- a proportion similar to that seen for SARS-CoV-2.

Azelastine nasal spray has been available for decades as an over-the-counter treatment for hay fever. Previous in vitro studies on azelastine had already suggested antiviral effects against SARS-CoV-2 and other respiratory viruses. 'This clinical trial is the first to demonstrate a protective effect in a real-world setting,' says Professor Bals.

For Robert Bals, the results suggest practical applications: 'Azelastine nasal spray could provide an additional easily accessible prophylactic to complement existing protective measures, especially for vulnerable groups, during periods of high infection rates, or before travelling.' But Professor Bals also stressed the importance of further research: 'Our results highlight the need for larger, multicentre trials to continue exploring the use of azelastine nasal sprays as an on-demand preventive treatment, and to examine its potential effectiveness against other respiratory pathogens.'

Besides Professor Bals, the randomized, double-blind phase 2 study 'CONTAIN' also involved the Institute of Clinical Pharmacy (Professor Thorsten Lehr, Dr. Dominik Selzer), the Institute of Virology (Professor Sigrun Smola), and the Saarbrucken-based pharmaceutical company URSAPHARM Arzneimittel GmbH, which sponsored the study and manufactured the investigational product. The Helmholtz Institute for Pharmaceutical Research Saarland (HIPS) contributed through the research groups of Professor Smola and Professor Bals. The project serves as an excellent example of successful collaboration between academic research, industry partners and public health initiatives in the Saarland region.
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Strange new bacteria found in Amazon sand flies. Could it spread to humans? | ScienceDaily

There is currently no evidence in Brazil that this new species of bacteria can cause disease. However, since species of the genus Bartonella are responsible for several diseases in other countries, further studies are needed.

The research was conducted by Marcos Rogerio Andre in partnership with Eunice Aparecida Bianchi Galati. Both researchers are affiliated with Brazilian institutions: the Faculty of Agricultural and Veterinary Sciences of Sao Paulo State University (FCAV-UNESP) in Jaboticabal campus and the School of Public Health of the University of Sao Paulo (FSP-USP). The study was supported by FAPESP through two projects (22/08543-2 and 22/16085-4).

It was published in the scientific journal Acta Tropica and included the participation of researchers Paulo Vitor Cadina Arantes, Israel de Souza Pinto, Daniel Antonio Braga Lee, Anna Claudia Baumel Mongruel, and Rosangela Zacarias Machado.

What is the disease?

Bartonellosis is a term that refers to a group of diseases caused by bacteria of the genus Bartonella. These bacteria are transmitted by various vectors. In addition to sand flies, they can be transmitted by fleas and lice.

Symptoms usually include infections that take a long time to clear up in both humans and animals. These bacteria can remain in the body for a long time without being detected and end up harming patients with preexisting immune problems.




"Bartonellosis is a neglected disease. The disease best known to health professionals is cat scratch disease, caused by Bartonella henselae. It's important to understand the real prevalence of these diseases, especially in isolated regions with low human development indices, where populations don't have easy access to health services," explains Andre.

The objective of the study was to investigate the presence of Bartonella spp. DNA in 297 specimens of female sand flies (Diptera: Psychodidae) collected in the Amazon National Park in the state of Para. "This park has caves and receives many visitors, so it's important to study it," says the researcher.

The phlebotomine sand flies were collected between February 2022 and February 2023. Every month, the researchers collected samples along two trails near the banks of the Urua and Tracoa rivers, which are located within the conservation unit.

"The discovery of Bartonella species in phlebotomine sand flies here in Brazil may indicate that B. bacilliformis and B. ancashensis, which cause Carrion's disease or Peruvian wart, can adapt to non-Andean species and be transmitted in areas outside the Andes. This isn't too much of an extrapolation, as two species that have been identified as vectors of B. bacilliformis, Pintomyia robusta and Pintomyia maranonensis in Peru, are very similar to species found in Brazil, namely Pintomyia serrana and Pintomyia nevesi," explains Galati.

In recent years, the group has been studying the diversity of bacteria found in this genus and the diseases they cause in both humans and animals. According to the scientists, the sequences found in the Amazon differ from those found in Peru; however, the results corroborate data collected in a previous study.

According to Andre, this second article by the research group confirms evidence found in previous studies, such as the discovery of new species of Bartonella in Acre, another Brazilian state in the Amazon region. Therefore, they decided to expand the investigation and analyze samples from Para and other locations.




"We're detecting a strain here in Brazil that's never been described and is very similar to two species of the Bartonella genus that cause disease in Andean countries. Despite this similarity, we don't yet have information on whether it can cause disease with distinct symptoms. That's why we need to study them further," the professor points out.

To continue mapping the insects and the bacteria with which they may be infected, the researchers are collecting samples in various biomes.

"The next steps are to continue investigations involving more populations of phlebotomine sand flies and other diptera from different biomes in search of these strains, as well as to look for other strains," says Galati.

According to the researcher, the next step would be to investigate what animals these insects feed on to find "reservoirs."

"I have a project funded by FAPESP in which I was able to store many specimens of phlebotomine sand flies from the Atlantic Forest of Sao Paulo, and the idea is to explore this material in partnership with Professor Andre," reveals Galati.

Although the results are preliminary, the project has helped the researchers uncover the possibility of finding disease agents that had not yet been detected.

According to Andre, since this is a new finding, it would be beneficial for doctors and researchers to collaborate on investigating this group of bacteria in individuals with fever of unknown origin.

"Could people with fever who are often sent home and who have repeated episodes of fever be infected with this pathogen? Could patients with Leishmania also be co-infected with this new species of Bartonella?" asks the professor.
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A common supplement could reverse the hidden harm of sucralose | ScienceDaily
Sucralose is a popular sugar substitute for people who are cutting calories or managing blood sugar levels, but new research by the University of Pittsburgh and UPMC Hillman Cancer Center suggests that the artificial sweetener may not be the best choice for patients undergoing cancer immunotherapy.


						
Publishing recently in Cancer Discovery, a publication of the American Association for Cancer Research, the study found that patients with melanoma and non-small cell lung cancer who consumed high levels of sucralose had worse response to immunotherapy and poorer survival than those with diets low in the artificial sweetener.

Strikingly, supplements that boosted levels of the amino acid arginine mitigated the negative effects of sucralose on immunotherapy in mice, an approach that could now be tested in clinical trials.

"It's easy to say, 'Stop drinking diet soda,' but when patients are being treated for cancer, they are already dealing with enough, so asking them to drastically alter their diet may not be realistic," said lead author Abby Overacre, Ph.D., assistant professor in the Department of Immunology at Pitt and UPMC Hillman. "We need to meet patients where they are. That's why it's so exciting that arginine supplementation could be a simple approach to counteract the negative effects of sucralose on immunotherapy."

Senior author Diwakar Davar, M.D., associate professor of medicine at Pitt and a medical oncologist and hematologist at UPMC Hillman, collaborating with Overacre and their team, used mouse models to show that the negative impacts of sucralose are driven by disruption to gut bacteria.

Sucralose shifted the composition of the mouse gut microbiome, increasing bacterial species that degrade arginine, which reduced levels of this amino acid in the blood, tumor fluid and stool.

Immune checkpoint inhibitor immunotherapies such as anti-PD1 work by ramping up T cell activity so that they can more effectively kill cancer cells. Arginine is essential for T cell function, especially in cancer.




"When arginine levels were depleted due to sucralose-driven shifts in the microbiome, T cells couldn't function properly," said Overacre. "As a result, immunotherapy wasn't as effective in mice that were fed sucralose."

In mouse models of adenocarcinoma and melanoma, adding sucralose to the diet inhibited anti-PD1 therapy, leading to larger tumors and poorer survival. But when the researchers gave sucralose-fed mice arginine or citrulline, which is metabolized into arginine in the body, the effectiveness of immunotherapy was restored.

To assess the relevance of these findings for humans, the researchers looked at 132 patients with advanced melanoma or non-small cell lung cancer who received anti-PD1 therapy alone or in combination with chemotherapy. Patients filled out detailed diet history questionnaires that included questions about how often they consumed artificial sweeteners in coffee, tea and diet soda.

"We found that sucralose impeded the effectiveness of immunotherapies across a range of cancer types, stages and treatment modalities," said Davar. "These observations raise the possibility of designing prebiotics, such as targeted nutrient supplementation for patients who consume high levels of sucralose."

The researchers hope to launch a clinical trial investigating whether citrulline supplements -- which boost arginine levels more than arginine itself -- affect the gut microbiome and anti-tumor immune response in patients.

They are also interested in looking at how other sugar substitutes, such as aspartame, saccharin, xylitol and stevia, impact the immune system and response to immunotherapy.

Other authors on the study were Kristin Morder, M.S., Madison Nguyen, Drew Wilfahrt, Ph.D., Zakaria Dahmani, Ansen Burr, M.D., Ph.D., Bingxian Xie, Ph.D., Michael Morikone, Ph.D., Hector Nieves-Rosado, M.D., Ph.D., William Gunn, M.S., Drew Hurd, Hong Wang, Ph.D., Steven Mullett, Kaitlin Bossong, Stacy Gelhaus, Ph.D., Dhivyaa Rajasundaram, Ph.D., Lawrence Kane, Ph.D., and Greg Delgoffe, Ph.D., and Jishnu Das, Ph.D., all of Pitt or UPMC.

This research was supported by the National Institutes of Health (DP2AI177967, S10OD023402, S10OD032141, R01CA206517, R01AI138504, T32GM008208, U01 CA271407, R01 CA257265, U01 CA268806 and P50 CA254865), the Damon Runyon Cancer Research Foundation and Gateway for Cancer Research (G-22-800).
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The fat you can't see may be damaging your heart, even if you exercise | ScienceDaily


						
[image: Hidden Belly Fat Ages the Heart Faster]
 Two MRI scans, showing the person on left with more visceral fat (in red) and subcutaeous fat (in blue). Credit: AMRA Medical

 





						Excessive amounts of visceral fat -- the hidden fat surrounding organs -- is linked with faster aging of the heart, a new study has found.

Aging is the biggest risk factor for heart disease, but why some people age faster than others isn't fully understood. The scientists leading the research say that visceral body fat could play an important role in accelerating aging of the heart and blood vessels. This type of fat is known to be harmful to health and this study now links it to faster heart aging.

The study, led by scientists from the Medical Research Council (MRC) Laboratory of Medical Sciences, in London, UK, also found differences between men and women, and discovered that fat around the hips and thighs could potentially slow heart aging in women.

In the study, published in the European Heart Journal, the scientists analyzed data from 21,241 participants in UK Biobank, which includes whole body imaging to map the amount of fat and where it is located in the body.

The UK Biobank data also includes detailed imaging of the heart and blood vessels. Artificial intelligence was used to analyse these images to capture signs of organ aging -- such as tissues becoming stiff and inflamed. An individual was given a "heart age" which can be compared to their actual age at the time of the scan.

The researchers found that faster heart aging was linked to having more visceral adipose tissue. Visceral adipose tissue is fat found deep inside the abdomen around organs such as the stomach, intestines, and liver. This type of fat cannot be seen from the outside, and some people can have large amounts of visceral fat despite having a healthy weight.

The researchers found signs on blood tests that visceral fat is linked to increased inflammation in the body - which is a potential cause of premature aging.

They also found differences between the sexes. Male-type fat distribution (fat around the belly, often called 'apple' shaped) was particularly predictive of early aging in men.

In contrast, a genetic predisposition to female-type fat (fat on the hips and thighs, often called "pear" shaped) was protective against heart aging in women.

The researchers also found a link between higher oestrogen levels in premenopausal women and a slowing of heart aging, which they suggest could indicate a role for hormones in protecting against heart aging.

Professor Declan O'Regan, who led the research at the MRC Laboratory of Medical Sciences and Imperial College London, and is the British Heart Foundation Professor of Cardiovascular AI, said: "We have known about the apple and pear distinction in body fat, but it hasn't been clear howit leads to poor health outcomes. Our research shows that "bad" fat, hidden deep around the organs, accelerates aging of the heart. But some types of fat could protect against aging- specifically fat around the hips and thighs in women."

"We also showed that BMI wasn't a good way of predicting heart age which underscores the importance of knowing where fat is stored in the body and not just total body weight."

"The goal of our research is to find ways to increase healthy lifespan. While being active is important, we found that hidden fat could still be harmful even in fit people. In the future we plan to investigate how drug therapies, such as GLP-1 inhibitors (e.g. Ozempic) could improve not just diabetes and obesity, but target the aging effects of hidden visceral fat."

This study was funded by the Medical Research Council, British Heart Foundation, and the National Institute for Health and Care Research Imperial College Biomedical Research Centre.

Professor Bryan Williams OBE, chief scientific and medical officer at the British Heart Foundation said: "We already know excess visceral fat around the heart and liver can lead to increased blood pressure and high cholesterol, so it is concerning that it could also help to speed up aging of the heart and blood vessels.

"As the pattern of fat distribution typically seen in women's bodies is linked to oestrogen, that hormone may be key to future therapies developed to tackle heart aging.

"Eating a healthier diet and becoming more active can help to reduce visceral fat levels."
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Experts warn: Smartphones before 13 could harm mental health for life | ScienceDaily
Owning a smartphone before age 13 is associated with poorer mind health and wellbeing in early adulthood, according to a global study of more than 100,000 young people.


						
Published recently in the peer-reviewed Journal of Human Development and Capabilities, the study found that 18- to 24-year-olds who had received their first smartphone at age 12 or younger were more likely to report suicidal thoughts, aggression, detachment from reality, poorer emotional regulation, and low self-worth.

The data also shows evidence that these effects of smartphone ownership at an early age are in large part associated with early social media access and higher risks of cyberbullying, disrupted sleep, and poor family relationships by adulthood.

A team of experts from Sapien Labs, which hosts the world's largest database on mental wellbeing, the Global Mind Project -- where the data for this research was pooled from -- are calling for urgent action to protect the mind health of future generations.

"Our data indicate that early smartphone ownership -- and the social media access it often brings -- is linked with a profound shift in mind health and wellbeing in early adulthood," says lead author neuroscientist Dr Tara Thiagarajan, who is the founder and Chief Scientist of Sapien Labs.

"These correlations are mediated through several factors, including social media access, cyberbullying, disrupted sleep, and poor family relationships leading to symptoms in adulthood that are not the traditional mental health symptoms of depression and anxiety and can be missed by studies using standard screeners. These symptoms of increased aggression, detachment from reality and suicidal thoughts can have significant societal consequences as their rates grow in younger generations.

"Based on these findings, and with the age of first smartphones now well under age 13 across the world, we urge policymakers to adopt a precautionary approach, similar to regulations on alcohol and tobacco, by restricting smartphone access for under 13s, mandating digital literacy education and enforcing corporate accountability."

Since the early 2000s, smartphones have reshaped how young people connect, learn and form identities. But alongside these opportunities come growing concerns over how AI-driven social media algorithms may amplify harmful content and encourage social comparison -- while also impacting on other activities such as face-to-face interaction and sleep.




Although many social media platforms set a minimum user age of 13, enforcement is inconsistent. Meanwhile, the average age of first smartphone ownership continues to fall, with many children spending hours a day on their devices.

Currently, it is a mixed picture internationally around the banning on phones in schools, at least. In recent years, several countries have banned or restricted cell phone use in institutions, including France, the Netherlands, Italy, and New Zealand. Results of these moves are limited, however a study commissioned by the Dutch government has found improved focus among students. This month, policymakers in New York have announced it was to become the largest US state yet to ban smartphones in schools, joining locations such as Alabama, Arkansas, Nebraska, North Dakota, Oklahoma and West Virginia which have all passed legislation requiring schools to have policies that at least limit access to smartphones.

Overall, previous studies into screen time, social media and smartphone access and various mental health outcomes have shown negative effects, but also mixed, often conflicting results -- making it hard for policymakers, schools, and families to navigate this issue. Possibly this may have to do with the use of screeners that miss the critical associated symptoms.

For this new analysis, the team at Sapien drew data from their Global Mind Project, and then used the Mind Health Quotient (MHQ) -- a self-assessment tool that measures social, emotional, cognitive, and physical wellbeing -- to generate an overall 'mind health' score.

Their results showed:

* The specific symptoms most strongly linked with earlier smartphone ownership include suicidal thoughts, aggression, detachment from reality, and hallucinations.




* Young adults who received their first smartphone before age 13 had lower MHQ scores, with scores progressively declining the younger the age of first ownership. For example, those who owned a smartphone at age 13 scored an average of 30, dropping to just 1 for those who had one at age five.

* Correspondingly, the percentage considered distressed or struggling (with scores indicating they had five or more severe symptoms) rose by 9.5% for females and 7% for males. This pattern was consistent across all regions, cultures and languages, pointing to a critical window of heightened vulnerability.

* That younger ownership is also associated with diminished self-image, self-worth and confidence, and emotional resilience among females, and lower stability and calmness, self-worth and empathy among males.

Further analysis indicated that early access to social media explains about 40% of the association between earlier childhood smartphone ownership and later mind health, with poor family relationships (13%), cyberbullying (10%) and disrupted sleep (12%) also playing significant downstream roles.

The researchers acknowledge the COVID-19 pandemic may have magnified these patterns, but the consistency of these trends across all global regions suggests a broader developmental impact of early smartphone access.

While current evidence does not yet prove direct causation between early smartphone ownership and later mind health and wellbeing, a limitation of the paper, the authors argue that the scale of the potential harm is too great to ignore and justifies a precautionary response.

They recommend four key areas for policymakers to address:

* A requirement of mandatory education on digital literacy and mental health.

* To strengthen the active identification of social media age violations and ensure meaningful consequences for technology companies.

* Restricting access to social media platforms.

* Implementing graduated access restrictions for smartphones.

"Altogether, these policy recommendations aim to safeguard mind health during critical developmental windows," states Dr Thiagarajan, whose research specialism focuses on the impact of environment on the brain and mind, with an interest in understanding and enabling the productive evolution of the human mind and human systems.

"Their implementation requires substantial political and societal will, effective enforcement, and a multi-stakeholder approach, but successful precedents do exist. For example, in the United States, underage alcohol access and consumption is regulated through a combination of parental, commercial, and corporate accountability."

Concluding she states: "Our evidence suggests childhood smartphone ownership, an early gateway into AI-powered digital environments, is profoundly diminishing mind health and wellbeing in adulthood with deep consequences for individual agency and societal flourishing.

"I was initially surprised by how strong the results are. However when you give it due consideration, it does begin to make sense that the younger developing mind is more compromised by the online environment given their vulnerability and lack of worldly experience.

"That said, I think it is also important to point out that smartphones and social media are not the only assault to mental health and crisis facing younger adults. It explains some of the overall decline but not all of it. "Now, while more research is needed to unravel the causal mechanisms, waiting for irrefutable proof in the face of these population-level findings unfortunately risks missing the window for timely, preventative action."

This paper is part of a special cohesive set, entitled 'The Policy Forum', in the upcoming publication of Journal of Human Development and Capabilities.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/09/250906013448.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Scientists watch Parkinson's protein drill holes in brain cells | ScienceDaily
A toxic protein forms dynamic pores in the membranes of brain cells - and that may be the key to understanding how Parkinson's disease develops. This is the conclusion of a new study from Aarhus University, where researchers have developed an advanced method to track molecular attacks in real time.


						
Parkinson's disease often begins subtly. A slight tremor in the hand. A bit of stiffness. But over time, brain cells begin to die, and the symptoms worsen. The cause has long remained a mystery - but scientists may now be a step closer to an explanation.

At the center of attention is the protein a-synuclein, which plays a role in cell-to-cell communication in the healthy brain. In Parkinson's, however, it starts to behave abnormally and clumps into toxic structures.

Until now, most research has focused on the large aggregates known as fibrils, which are visible in brain tissue from patients with Parkinson's. But a new study focuses on smaller, less understood, and more toxic structures: a-synuclein oligomers. According to the researchers, these are the ones that drill microscopic holes in the membranes of nerve cells.

The study was recently published in the prestigious journal ACS Nano, published by the American Chemical Society.

Tiny revolving doors in the cells

"We are the first to directly observe how these oligomers form pores - and how the pores behave," says Mette Galsgaard Malle, postdoctoral researcher at both Aarhus University and Harvard University.




The process unfolds in three steps. First, the oligomers attach to the membrane, especially at curved regions. Then they partially insert themselves into the membrane. Finally, they form a pore that allows molecules to pass through and potentially disrupt the cell's internal balance.

But these are not static holes. The pores constantly open and close like tiny revolving doors.

"This dynamic behavior may help explain why the cells don't die immediately," says Bo Volf Brochner, PhD student and first author of the study. "If the pores remained open, the cells would likely collapse very quickly. But because they open and close, the cell's own pumps might be able to temporarily compensate."

Molecular movie in slow motion

This is the first time such pore dynamics have been observed in real time. It was made possible by a newly developed single-vesicle analysis platform that allows researchers to follow interactions between individual proteins and individual vesicles.

Vesicles are small artificial bubbles that mimic cell membranes and serve as simplified models of real cells.




"It's like watching a molecular movie in slow motion," explains Mette Galsgaard Malle. "Not only can we see what happens - we can also test how different molecules affect the process. That makes the platform a valuable tool for drug screening."

Long road to treatment

In fact, the team has already tested nanobodies - small antibody fragments - developed to specifically bind these oligomers. They show promise as highly selective diagnostic tools. However, as a treatment, there is still some way to go.

"The nanobodies did not block the pore formation," says Bo Volf Brochner. "But they may still help detect oligomers at very early stages of the disease. That's crucial, since Parkinson's is typically diagnosed only after significant neuronal damage has occurred."

The study also shows that the pores are not formed randomly. They tend to emerge in specific membrane types - especially those resembling the membranes of mitochondria, the cell's energy factories. This could indicate that the damage begins there.

One step at a time

However, the researchers emphasise that the study was conducted in model systems - not in living cells. The next step will be to replicate the findings in biological tissue, where more complex factors come into play.

"We created a clean experimental setup where we can measure one thing at a time. That's the strength of this platform," says Mette Galsgaard Malle. "But now we need to take the next step and investigate what happens in more complex biological systems."
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        Hubble just captured a glittering star cluster like no other
        Hubble's latest image captures a glittering star cluster inside the Large Magellanic Cloud, a dwarf galaxy about 160,000 light-years from Earth. This region, known as N11, is one of the galaxy's largest stellar nurseries where vast clouds of gas and dust give birth to new stars.

      

      
        This rare white dwarf looks normal, until Hubble shows its explosive secret
        Hubble has uncovered a rare ultra-massive white dwarf created in a violent star merger. Once thought to be ordinary, the star's ultraviolet signature revealed its explosive history and hinted that such cosmic collisions may be surprisingly common.

      

      
        Scientists just built a detector that could finally catch dark matter
        Physicists have unveiled a new superconducting detector sensitive enough to hunt dark matter particles smaller than electrons. By capturing faint photon signals, the device pushes the search into uncharted territory.

      

      
        NASA's celestial "Accident" unlocks secrets of Jupiter and Saturn
        Astronomers studying an oddball brown dwarf called "The Accident" have finally spotted silane, a long-predicted silicon molecule missing from Jupiter and Saturn's skies. Its ancient, oxygen-poor atmosphere allowed the molecule to form, offering new insight into how planetary atmospheres evolve.

      

      
        Life on Mars? NASA discovers potential biosignatures in Martian mudstones
        NASA's Perseverance rover has discovered mudstones in Mars' Jezero Crater that contain organic carbon and unusual textures hinting at possible biosignatures. These findings suggest that ancient Martian environments may have supported chemical processes similar to those on Earth, where microbial life thrives. While the team stresses they have not discovered evidence of life, the rocks show chemical reactions and mineral formations that could point to biological activity.

      

      
        The invisible plastic threat you can finally see
        Researchers in Germany and Australia have created a simple but powerful tool to detect nanoplastics--tiny, invisible particles that can slip through skin and even the blood-brain barrier. Using an "optical sieve" test strip viewed under a regular microscope, these particles reveal themselves through striking color changes.

      

      
        Enceladus's plumes may be fooling us about life
        Saturn's icy moon Enceladus has long fascinated scientists with its spectacular water plumes, which NASA's Cassini spacecraft once revealed to contain organic molecules. Many hoped these molecules hinted at life-supporting chemistry in the moon's hidden ocean. But new experiments suggest they may not come from the ocean at all--instead, radiation from Saturn's magnetosphere could be producing them right on Enceladus's frozen surface.

      

      
        Hit the wrong spot and an asteroid returns on a collision course
        Scientists caution that asteroid deflection must be precise, as striking the wrong spot risks sending it through a gravitational keyhole that sets up a future collision with Earth. Using lessons from NASA's DART mission, researchers are developing probability maps to guide safer impact strategies.

      

      
        Planet birth photographed for the first time
        Astronomers have directly spotted a rare young planet, WISPIT 2b, still forming within the gap of a dusty ringed disk around a star like our sun--something long theorized but never observed until now.

      

      
        Light-powered chip makes AI 100 times more efficient
        Artificial intelligence is consuming enormous amounts of energy, but researchers at the University of Florida have built a chip that could change everything by using light instead of electricity for a core AI function. By etching microscopic lenses directly onto silicon, they've enabled laser-powered computations that cut power use dramatically while maintaining near-perfect accuracy.

      

      
        Scientists build quantum computers that snap together like LEGO bricks
        Like LEGO for the quantum age, researchers have created modular superconducting qubits that can be linked with high fidelity. This design allows reconfiguration, upgrades, and scalability, marking a big step toward fault-tolerant quantum computers.

      

      
        AI has no idea what it's doing, but it's threatening us all
        Artificial intelligence is reshaping law, ethics, and society at a speed that threatens fundamental human dignity. Dr. Maria Randazzo of Charles Darwin University warns that current regulation fails to protect rights such as privacy, autonomy, and anti-discrimination. The "black box problem" leaves people unable to trace or challenge AI decisions that may harm them.

      

      
        Scientists just made the first time crystal you can see
        Physicists at the University of Colorado Boulder have created the first time crystal that humans can actually see, using liquid crystals that swirl into never-ending patterns when illuminated by light. This breakthrough builds on Nobel laureate Frank Wilczek's 2012 theory of time crystals--structures that move forever in repeating cycles, like a perpetual motion machine or looping GIF. Under the microscope, these crystals form colorful, striped patterns that dance endlessly, opening possibilities ...

      

      
        Astronomers uncover a hidden world on the solar system's edge
        Astronomers have uncovered a massive new trans-Neptunian object, 2017 OF201, lurking at the edge of our solar system. With an orbit stretching 25,000 years and a size that may qualify it as a dwarf planet, this mysterious world challenges long-held assumptions about the "empty" space beyond Neptune. Its unusual trajectory sets it apart from other distant bodies and may even cast doubt on the controversial Planet Nine hypothesis.

      

      
        MIT scientists uncover shocking origin of the moon's magnetic scars
        For decades, scientists have puzzled over why lunar rocks show signs of strong magnetism when the moon itself has no global magnetic field today. New simulations suggest the answer may lie in a powerful asteroid impact billions of years ago.

      

      
        Tiny gold quantum needles with astonishing powers discovered
        Scientists at the University of Tokyo have unveiled "gold quantum needles," a newly discovered nanocluster structure formed under unusual synthesis conditions. Unlike typical spherical clusters, these elongated, pencil-shaped formations display unique quantum behaviors and respond to near-infrared light, making them promising tools for biomedical imaging and energy applications.

      

      
        These clear windows can secretly produce solar power
        Scientists have created a transparent solar coating that turns ordinary windows into clean energy generators without affecting clarity. Using cholesteric liquid crystal layers, the coating redirects polarized sunlight to the window edges where solar cells collect it. A small prototype already powered a fan, and full-sized windows could boost efficiency 50-fold while cutting the need for costly photovoltaic cells.

      

      
        Scientists just found a hidden quantum geometry that warps electrons
        A hidden quantum geometry that distorts electron paths has finally been observed in real materials. This "quantum metric," once thought purely theoretical, may revolutionize electronics, superconductivity, and ultrafast devices.
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Hubble just captured a glittering star cluster like no other | ScienceDaily
This new NASA/ESA Hubble Space Telescope Picture of the Week features a cloudy starscape from an impressive star cluster. This scene is located in the Large Magellanic Cloud, a dwarf galaxy situated about 160,000 light-years away in the constellations Dorado and Mensa. With a mass equal to 10-20% of the mass of the Milky Way, the Large Magellanic Cloud is the largest of the dozens of small galaxies that orbit our galaxy.


						
The Large Magellanic Cloud is home to several massive stellar nurseries where gas clouds, like those strewn across this image, coalesce into new stars. Today's image depicts a portion of the galaxy's second-largest star-forming region, which is called N11. (The most massive and prolific star-forming region in the Large Magellanic Cloud, the Tarantula Nebula, is a frequent target for Hubble.) We see bright, young stars lighting up the gas clouds and sculpting clumps of dust with powerful ultraviolet radiation.

This image marries observations made roughly 20 years apart, a testament to Hubble's longevity. The first set of observations, which were carried out in 2002-2003, capitalized on the exquisite sensitivity and resolution of the then-newly-installed Advanced Camera for Surveys. Astronomers turned Hubble toward the N11 star cluster to do something that had never been done before at the time: catalogue all the stars in a young cluster with masses between 10% of the Sun's mass and 100 times the Sun's mass.

The second set of observations came from Hubble's newest camera, the Wide Field Camera 3. These images focused on the dusty clouds that suffuse the cluster, bringing a new perspective on cosmic dust.
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This rare white dwarf looks normal, until Hubble shows its explosive secret | ScienceDaily
An international team of astronomers has discovered a cosmic rarity: an ultra-massive white dwarf star resulting from a white dwarf merging with another star, rather than through the evolution of a single star. This discovery, made by NASA's Hubble Space Telescope's sensitive ultraviolet observations, suggests these rare white dwarfs may be more common than previously suspected.


						
"It's a discovery that underlines things may be different from what they appear to us at first glance," said the principal investigator of the Hubble program, Boris Gaensicke, of the University of Warwick in the United Kingdom. "Until now, this appeared as a normal white dwarf, but Hubble's ultraviolet vision revealed that it had a very different history from what we would have guessed."

A white dwarf is a dense object with the same diameter as Earth, and represents the end state for stars that are not massive enough to explode as core-collapse supernovae. Our Sun will become a white dwarf in about 5 billion years.

In theory, a white dwarf can have a mass of up to 1.4 times that of the Sun, but white dwarfs heavier than the Sun are rare. These objects, which astronomers call ultra-massive white dwarfs, can form either through the evolution of a single massive star or through the merger of a white dwarf with another star, such as a binary companion.

This new discovery, published in the journal Nature Astronomy, marks the first time that a white dwarf born from colliding stars has been identified by its ultraviolet spectrum. Prior to this study, six white dwarf merger products were discovered via carbon lines in their visible-light spectra. All seven of these are part of a larger group that were found to be bluer than expected for their masses and ages from a study with ESA's Gaia mission in 2019, with the evidence of mergers providing new insights into their formation history.

Astronomers used Hubble's Cosmic Origins Spectrograph to investigate a white dwarf called WD 0525+526. Located 128 light-years away, it is 20% more massive than the Sun. In visible light, the spectrum of WD 0525+526's atmosphere resembled that of a typical white dwarf. However, Hubble's ultraviolet spectrum revealed something unusual: evidence of carbon in the white dwarf's atmosphere.

White dwarfs that form through the evolution of a single star have atmospheres composed of hydrogen and helium. The core of the white dwarf is typically composed mostly of carbon and oxygen or oxygen and neon, but a thick atmosphere usually prevents these elements from appearing in the white dwarf's spectrum.




When carbon appears in the spectrum of a white dwarf, it can signal a more violent origin than the typical single-star scenario: the collision of two white dwarfs, or of a white dwarf and a subgiant star. Such a collision can burn away the hydrogen and helium atmospheres of the colliding stars, leaving behind a scant layer of hydrogen and helium around the merger remnant that allows carbon from the white dwarf's core to float upward, where it can be detected.

WD 0525+526 is remarkable even within the small group of white dwarfs known to be the product of merging stars. With a temperature of almost 21,000 kelvins (37,000 degrees Fahrenheit) and a mass of 1.2 solar masses, WD 0525+526 is hotter and more massive than the other white dwarfs in this group.

WD 0525+526's extreme temperature posed something of a mystery for the team. For cooler white dwarfs, such as the six previously discovered merger products, a process called convection can mix carbon into the thin hydrogen-helium atmosphere. WD 0525+526 is too hot for convection to take place, however. Instead, the team determined a more subtle process called semi-convection brings a small amount of carbon up into WD 0525+526's atmosphere. WD 0525+526 has the smallest amount of atmospheric carbon of any white dwarf known to result from a merger, about 100,000 times less than other merger remnants.

The high temperature and low carbon abundance mean that identifying this white dwarf as the product of a merger would have been impossible without Hubble's sensitivity to ultraviolet light. Spectral lines from elements heavier than helium, like carbon, become fainter at visible wavelengths for hotter white dwarfs, but these spectral signals remain bright in the ultraviolet, where Hubble is uniquely positioned to spot them.

"Hubble's Cosmic Origins Spectrograph is the only instrument that can obtain the superb quality ultraviolet spectroscopy that was required to detect the carbon in the atmosphere of this white dwarf," said study lead Snehalata Sahu from the University of Warwick.

Because WD 0525+526's origin was revealed only once astronomers glimpsed its ultraviolet spectrum, it's likely that other seemingly "normal" white dwarfs are actually the result of cosmic collisions -- a possibility the team is excited to explore in the future.

"We would like to extend our research on this topic by exploring how common carbon white dwarfs are among similar white dwarfs, and how many stellar mergers are hiding among the normal white dwarf family," said study co-leader Antoine Bedrad from the University of Warwick. "That will be an important contribution to our understanding of white dwarf binaries, and the pathways to supernova explosions."

The Hubble Space Telescope has been operating for more than three decades and continues to make ground-breaking discoveries that shape our fundamental understanding of the universe. Hubble is a project of international cooperation between NASA and ESA (European Space Agency). NASA's Goddard Space Flight Center in Greenbelt, Maryland, manages the telescope and mission operations. Lockheed Martin Space, based in Denver, also supports mission operations at Goddard. The Space Telescope Science Institute in Baltimore, which is operated by the Association of Universities for Research in Astronomy, conducts Hubble science operations for NASA.
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Scientists just built a detector that could finally catch dark matter | ScienceDaily
About 80 percent of the universe's mass is thought to consist of dark matter. And yet, little is known about the composition and structure of the particles that make up dark matter, presenting physicists with some fundamental questions. To explore this elusive matter, researchers are attempting to capture photons, or light particles, which are produced when dark matter particles collide with the visible matter we are familiar with.


						
Most experiments to date have focused on dark matter particles with masses that more or less overlap with those of known elementary particles. If the particles are lighter than an electron, however, it is unlikely they would be detectable with the current standard, namely detectors based on liquid xenon. So far, no experiment has succeeded in directly detecting dark matter. Yet this in itself is an important finding, as it shows that dark matter particles do not exist within the mass range and interaction strength tested.

New device sensitive to lower-energy events 

An international team led by Laura Baudis, Titus Neupert, Bjorn Penning and Andreas Schilling from UZH's Department of Physics has now been able to probe the existence of dark matter particles across a wide mass range below one mega electron volt (MeV). Using an improved superconducting nanowire single-photon detector (SNSPD), the researchers reached a sensitivity threshold of about one-tenth the mass of an electron, above which dark matter particles are highly unlikely to exist. "This is the first time we've been able to search for dark matter particles in such a low mass range, made possible by a new detector technology," says first author Laura Baudis.

In a 2022 proof of concept, the researchers had tested the first SNSPD device that's highly sensitive to lower-energy photons. When a photon strikes the nanowire, it heats it up slightly and causes it to instantly lose its superconductivity. The wire briefly becomes a regular conductor, and the resulting increase in electrical resistance can be measured.

Detecting smallest dark matter particles

For their latest experiment, the UZH scientists optimized their SNSPD for dark matter detection. In particular, they equipped it with superconducting microwires instead of nanowires to maximize its cross section. They also gave it a thin, planar geometry that makes it highly sensitive to changes in direction. Scientists assume that the Earth passes through a "wind" of dark matter particles, and the particle's direction therefore shifts over the course of the year depending on relative velocity. A device capable of picking up directional changes can help to filter out non-dark-matter events.

"Further technological improvements to the SNSPD could enable us to detect signals from dark matter particles with even smaller masses. We also want to deploy the system underground, where it will be better shielded from other sources of radiation," Titus Neupert says. Below the mass range of electrons, current models to describe dark matter face considerable astrophysical and cosmological constraints.
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NASA's celestial "Accident" unlocks secrets of Jupiter and Saturn | ScienceDaily
An unusual cosmic object is helping scientists better understand the chemistry hidden deep in Jupiter and Saturn's atmospheres -- and potentially those of exoplanets.


						
Why has silicon, one of the most common elements in the universe, gone largely undetected in the atmospheres of Jupiter, Saturn, and gas planets like them orbiting other stars? A new study using observations from NASA's James Webb Space Telescope sheds light on this question by focusing on a peculiar object that astronomers discovered by chance in 2020 and called "The Accident."

The results were published on September 4 in the journal Nature.

The Accident is a brown dwarf, a ball of gas that's not quite a planet and not quite a star. Even among its already hard-to-classify peers, The Accident has a perplexing mix of physical features, some of which have been previously seen in only young brown dwarfs and others seen only in ancient ones. Because of those features, it slipped past typical detection methods before being discovered five years ago by a citizen scientist participating in Backyard Worlds: Planet 9. The program lets people around the globe look for new discoveries in data from NASA's now-retired NEOWISE (Near-Earth Object Wide-field Infrared Survey Explorer), which was managed by NASA's Jet Propulsion Laboratory in Southern California.

The Accident is so faint and odd that researchers needed NASA's most powerful space observatory, Webb, to study its atmosphere. Among several surprises, they found evidence of a molecule they couldn't initially identify. It turned out to be a simple silicon molecule called silane (SiH4). Researchers have long expected -- but been unable -- to find silane not only in our solar system's gas giants, but also in the thousands of atmospheres belonging to brown dwarfs and to the gas giants orbiting other stars. The Accident is the first such object where this molecule has been identified.

Scientists are fairly confident that silicon exists in Jupiter and Saturn's atmospheres but that it is hidden. Bound to oxygen, silicon forms oxides such as quartz that can seed clouds on hot gas giants, bearing a resemblance to dust storms on Earth. On cooler gas giants like Jupiter and Saturn, these types of clouds would sink far beneath lighter layers of water vapor and ammonia clouds, until any silicon-containing molecules are deep in the atmosphere, invisible even to the spacecraft that have studied those two planets up close.

Some researchers have also posited that lighter molecules of silicon, like silane, should be found higher up in these atmospheric layers, left behind like traces of flour on a baker's table. That such molecules haven't appeared anywhere except in a single, peculiar brown dwarf suggests something about the chemistry occurring in these environments.




"Sometimes it's the extreme objects that help us understand what's happening in the average ones," said Faherty, a researcher at the American Museum of Natural History in New York City, and lead author on the new study.

Happy accident

Located about 50 light-years from Earth, The Accident likely formed 10 billion to 12 billion years ago, making it one of the oldest brown dwarfs ever discovered. The universe is about 14 billion years old, and at the time that The Accident developed, the cosmos contained mostly hydrogen and helium, with trace amounts of other elements, including silicon. Over eons, elements like carbon, nitrogen, and oxygen forged in the cores of stars, so planets and stars that formed more recently possess more of those elements.

Webb's observations of The Accident confirm that silane can form in brown dwarf and planetary atmospheres. The fact that silane seems to be missing in other brown dwarfs and gas giant planets suggests that when oxygen is available, it bonds with silicon at such a high rate and so easily, virtually no silicon is left over to bond with hydrogen and form silane.

So why is silane in The Accident? The study authors surmise it is because far less oxygen was present in the universe when the ancient brown dwarf formed, resulting in less oxygen in its atmosphere to gobble up all the silicon. The available silicon would have bonded with hydrogen instead, resulting in silane.

"We weren't looking to solve a mystery about Jupiter and Saturn with these observations," said JPL's Peter Eisenhardt, project scientist for the WISE (Wide-field Infrared Survey Explorer) mission, which was later repurposed as NEOWISE. "A brown dwarf is a ball of gas like a star, but without an internal fusion reactor, it gets cooler and cooler, with an atmosphere like that of gas giant planets. We wanted to see why this brown dwarf is so odd, but we weren't expecting silane. The universe continues to surprise us."

Brown dwarfs are often easier to study than gas giant exoplanets because the light from a faraway planet is typically drowned out by the star it orbits, while brown dwarfs generally fly solo. And the lessons learned from these objects extend to all kinds of planets, including ones outside our solar system that might feature potential signs of habitability.




"To be clear, we're not finding life on brown dwarfs," said Faherty. "But at a high level, by studying all of this variety and complexity in planetary atmospheres, we're setting up the scientists who are one day going to have to do this kind of chemical analysis for rocky, potentially Earth-like planets. It might not specifically involve silicon, but they're going to get data that is complicated and confusing and doesn't fit their models, just like we are. They'll have to parse all those complexities if they want to answer those big questions."

More about WISE, Webb

A division of Caltech, JPL managed and operated WISE for NASA's Science Mission Directorate. The mission was selected competitively under NASA's Explorers Program managed by the agency's Goddard Space Flight Center in Greenbelt, Maryland. The NEOWISE mission was a project of JPL and the University of Arizona in Tucson, supported by NASA's Planetary Defense Coordination Office.

The James Webb Space Telescope is the world's premier space science observatory, and an international program led by NASA with its partners, ESA (European Space Agency) and CSA (Canadian Space Agency).
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Life on Mars? NASA discovers potential biosignatures in Martian mudstones | ScienceDaily
Data and images from NASA's Mars Perseverance rover reveals that recently discovered rocks in Jezero crater are organic carbon bearing mudstones. The findings, detailed in a paper published in Nature, indicate that these mudstones experienced chemical processes that left behind colorful, enigmatic textures in the rock that represent potential biosignatures.


						
The paper, led by Joel Hurowitz, PhD, Associate Professor in the Department of Geosciences at Stony Brook University, builds upon ongoing research conducted with the rover since it landed in 2021 - work aimed at characterizing early Martian geological processes and collecting samples that may someday be returned to Earth.

Upon entering the Jezero crater's western edge, Perseverance investigated distinctive mudstone outcrops of the Bright Angel formation. There, the Mars 2020 science team conducted a detailed geological, petrographic, and geochemical survey of these rocks and found traces of carbon matter along with minerals, namely ferrous iron phosphate and iron sulfide.

While the research team is not claiming to have found some form of fossilized life on Mars, they do believe the rocks contain features that could have been formed by life - a potential biosignature. A potential biosignature is any characteristic, element, molecule, substance, or feature that could have been formed by past biological life, but which also could have formed in the absence of life. While a compelling find, the team points out that more data is needed before any conclusion can be made about whether microbial activity is responsible for the development of the features observed in the mudstones.

"These mudstones provide information about Mars' surface environmental conditions at a time hundreds of millions of years after the planet formed, and thus they can be seen as a great record of the planetary environment and habitability during that period," says Hurowitz, who has been involved with Mars rover research since he was a graduate student at Stony Brook University in 2004.

"We will need to conduct broader research into both living and non-living processes that will help us to better understand the conditions under which the collection of minerals and organic phases in the Bright Angel formation were formed," he explains.

More specifically, the researchers concluded the following during their analyses:
    	The organic carbon detected appears to have participated in post-depositional redox reactions that produced the observed iron phosphate and iron sulfide minerals. And these reactions occurred in a sedimentary rock environment at low temperature. Redox reactions are a type of chemical reaction that all living things derive energy from, and in low temperature sedimentary environments on Earth, these redox reactions are commonly driven by microbial life.
    	A review of the various pathways by which redox reactions that involve organic matter can produce the observed suite of iron, sulfur, and phosphorus-bearing minerals reveals that both abiotic (physical not biological) and biological processes can explain the unique features observed in the Bright Angel formation.
    	Their observations in the Bright Angel formation challenge some aspects of a purely abiotic explanation, and thus the researchers suggest that the iron and sulfur and phosphorus-bearing nodules and reaction fronts should be considered a potential biosignature.

Continued research will be done to assess the rocks and mudstone features. For the time being, the researchers ultimately conclude that analysis of the core sample collected from this unit using high-sensitivity instrumentation on Earth will enable the measurements required to determine the origin of the minerals, organics, and textures it contains."
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The invisible plastic threat you can finally see | ScienceDaily
A joint team from the University of Stuttgart in Germany and the University of Melbourne in Australia has developed a new method for the straightforward analysis of tiny nanoplastic particles in environmental samples. One needs only an ordinary optical microscope and a newly developed test strip -- the optical sieve. The research results have now been published in Nature Photonics.


						
"The test strip can serve as a simple analysis tool in environmental and health research," explains Prof. Harald Giessen, Head of the 4th Physics Institute of the University of Stuttgart. "In the near future, we will be working toward analyzing nanoplastic concentrations directly on site. But our new method could also be used to test blood or tissue for nanoplastic particles."

Nanoplastics as a danger to humans and the environment

Plastic waste is one of the central and acute global problems of the 21st century. It not only pollutes oceans, rivers, and beaches but has also been detected in living organisms in the form of microplastics. Until now, environmental scientists have focused their attention on larger plastic residues. However, it has been known for some time that an even greater danger may be on the horizon: nanoplastic particles. These tiny particles are much smaller than a human hair and are created through the breakdown of larger plastic particles. They cannot be seen with the naked eye. These particles in the sub-micrometer range can also easily cross organic barriers such as the skin or the blood-brain barrier.

Color changes make tiny particles visible

Because of the small particle size, their detection poses a particular challenge. As a result, there are not only gaps in our understanding of how particles affect organisms but also a lack of rapid and reliable detection methods. In collaboration with a research group from Melbourne in Australia, researchers at the University of Stuttgart have now developed a novel method that can quickly and affordably detect such small particles. Color changes on a special test strip make nanoplastics visible in an optical microscope and allow researchers to count the number of particles and determine their size. "Compared with conventional and widely used methods such as scanning electron microscopy, the new method is considerably less expensive, does not require trained personnel to operate, and reduces the time required for detailed analysis," explains Dr. Mario Hentschel, Head of the Microstructure Laboratory at the 4th Physics Institute.

Optical sieve instead of expensive electron microscope

The "optical sieve" uses resonance effects in small holes to make the nanoplastic particles visible. A study on optical effects in such holes was first published by the research group at the University of Stuttgart in 2023. The process is based on tiny depressions, known as Mie voids, which are edged into a semiconductor substrate. Depending on their diameter and depth, the holes interact characteristically with the incident light. This results in a bright color reflection that can be seen in an optical microscope. If a particle falls into one of the indentations, its color changes noticeably. One can therefore infer from the changing color whether a particle is present in the void.




"The test strip works like a classic sieve," explains Dominik Ludescher, PhD student and first author of the publication in "Nature Photonics." Particles ranging from 0.2 to 1 mm can thus be examined without difficulty. "The particles are filtered out of the liquid using the sieve in which the size and depth of the holes can be adapted to the nanoplastic particles, and subsequently by the resulting color change can be detected. This allows us to determine whether the voids are filled or empty."

Number, size, and size distribution of particles can be determined

The novel detection method used can do even more. If the sieve is provided with voids of different sizes, only one particle of a suitable size will collect in each hole. "If a particle is too large, it won't fit into the void and will be simply flushed away during the cleaning process," says Ludescher. "If a particle is too small, it will adhere poorly to the well and will be washed away during cleaning." In this way, the test strips can be adapted so that the size and number of particles in each individual hole can be determined from the reflected color.

Synthesized environmental samples examined

For their measurements, the researchers used spherical particles of various diameters. These are available in aequous solutions with specific nanoparticle. Because real samples from bodies of water with known nanoparticle concentrations are not yet available, the team produced a suitable sample themselves. The researchers used a water sample from a lake that contained a mixture of sand and other organic components and added spherical particles in known quantities. The concentration of plastic particles was 150 mg/ml. The number and size distribution of the nanoplastic particles was also be determined for this sample using the "optical sieve."

Can be used like a test strip

"In the long term, the optical sieve will be used as a simple analysis tool in environmental and health research. The technology could serve as a mobile test strip that would provide information on the content of nanoplastics in water or soil directly on site," explains Hentschel. The team is now planning experiments with nanoplastic particles that are not spherical. The researchers also plan to investigate whether the process can be used to distinguish between particles of different plastics. They are also particularly interested in collaborating with research groups that have specific expertise in processing real samples from bodies of water.
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Enceladus's plumes may be fooling us about life | ScienceDaily
Organic molecules detected in the watery plumes that spew out from cracks in the surface of Enceladus could be formed through exposure to radiation on Saturn's icy moon, rather than originating from deep within its sub-surface ocean. The findings, presented during the EPSC-DPS2025 Joint Meeting in Helsinki this week, have repercussions for assessing the habitability of Enceladus's ocean.


						
"While the identification of complex organic molecules in Enceladus's environment remains an important clue in assessing the moon's habitability, the results demonstrate that radiation-driven chemistry on the surface and in the plumes could also create these molecules," said Dr Grace Richards, of the Istituto Nazionale di Astrofisica e Planetologia Spaziale (INAF) in Rome, who is presenting the results at the meeting.

The plumes were discovered in 2005 by NASA's Cassini spacecraft. They emanate from long fractures called 'tiger stripes' that are located in Enceladus's south polar region. The water comes from a sub-surface ocean, and the energy to heat the ocean and produce the plumes is the result of gravitational tidal forces from massive Saturn flexing Enceladus's interior.

Cassini flew through the plumes, 'tasting' some of the molecules within them and finding them to be rich in salts as well as containing a variety of organic compounds. As organic compounds, dissolved in a subsurface ocean of water, could build into prebiotic molecules that are the precursors to life, these findings were of great interest to astrobiologists.

However, results of experiments by Richards and her colleagues show that the exposure to radiation trapped in Saturn's powerful magnetosphere could trigger the formation of these organic compounds on Enceladus's icy surface instead. This calls into question their astrobiological relevance.

Richards, with funding from Europlanet, visited facilities at the HUN-REN Institute for Nuclear Research in Hungary, where she and colleagues simulated the composition of ice on the surface and in the walls of Enceladus's tiger stripes. This ice contained water, carbon dioxide, methane and ammonia and was cooled to -200 degrees Celsius. Richards's team then bombarded the ice with ions - atoms and molecules stripped of an electron - to replicate the radiation environment around Enceladus. The ions reacted with the icy components, creating a whole swathe of molecular species, including carbon monoxide, cyanate and ammonium. They also produced molecular precursors to amino acids, chains of which form proteins that drive metabolic reactions, repair cells and convey nutrients in lifeforms.

Some of these compounds have previously been detected on the surface of Enceladus, but others have also been identified in the plumes.

"Molecules considered prebiotic could plausibly form in situ through radiation processing, rather than necessarily originating from the subsurface ocean," said Richards. "Although this doesn't rule out the possibility that Enceladus's ocean may be habitable, it does mean we need to be cautious in making that assumption just because of the composition of the plumes."

Understanding how to differentiate between ocean-derived organics and molecules formed by radiation interacting with the surface and the tiger stripes will be highly challenging. More data from future missions will be required, such as a proposed Enceladus mission that is currently under consideration as part of the Voyage 2050 recommendations for the European Space Agency (ESA)'s science programme up until the middle of the century.
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Hit the wrong spot and an asteroid returns on a collision course | ScienceDaily
Selecting the right spot to smash a spacecraft into the surface of a hazardous asteroid to deflect it must be done with great care, according to new research presented at the EPSC-DPS2025 Joint Meeting this week in Helsinki. Slamming into its surface indiscriminately runs the risk of knocking the asteroid through a 'gravitational keyhole' that sends it back around to hit Earth at a later date.


						
"Even if we intentionally push an asteroid away from Earth with a space mission, we must make sure it doesn't drift into one of these keyholes afterwards. Otherwise, we'd be facing the same impact threat again down the line," said Rahil Makadia, a NASA Space Technology Graduate Research Opportunity Fellow at the University of Illinois at Urbana-Champaign, who is presenting the findings at the EPSC-DPS2025 meeting.

NASA's DART, the Double Asteroid Redirection Test mission, struck the small asteroid Dimorphos, which is in orbit around the larger asteroid Didymos, in September 2022. DART was a 'kinetic impactor' - effectively a projectile that slammed into the asteroid with enough energy to nudge it into a new orbit, thereby proving that it is possible to deflect an asteroid that could be on a collision course with Earth.

A European Space Agency mission called Hera will follow-up on the DART impact when it reaches Didymos and Dimorphos in December 2026.

Where DART struck on Dimorphos was of relatively little concern, since the Didymos system is too massive to be deflected onto a collision course with Earth. However, for another hazardous asteroid orbiting the Sun, even a small variation in its orbit could send it through a gravitational keyhole.

The keyhole effect revolves around a small region of space where a planet's gravity can modify a passing asteroid's orbit such that it returns on a collision course with that planet at a later date. In this way, a gravitational keyhole unlocks more dangerous orbits.

Should a kinetic impactor mission similar to DART nudge a hazardous asteroid so that it passes through a gravitational keyhole, then it only postpones the danger.




"If an asteroid passed through one of these keyholes, its motion through the Solar System would steer it onto a path that causes it to hit Earth in the future," said Makadia.

The trick, therefore, is to find the best spot on the surface of an asteroid to impact with a spacecraft so that the chances of pushing it through the keyhole are minimized.

Each point on the surface of an asteroid has a different probability of sending the asteroid through a gravitational keyhole after deflection by a kinetic impactor. Makadia's team has therefore developed a technique for computing probability maps of an asteroid's surface. Their method uses the results from DART as a guide, although each asteroid, with its own characteristics, will be subtly different.

The asteroid's shape, surface topology (hills, craters etc), rotation and mass all must be determined first. Ideally this would be done with a space mission to rendezvous with the asteroid, producing high-resolution images and data. However, this might not be possible for all threatening asteroids, particularly if the time between discovery and impact on Earth is short.

"Fortunately, this entire analysis, at least at a preliminary level, is possible using ground-based observations alone, although a rendezvous mission is preferred," said Makadia.

By computing the subsequent trajectory of the asteroid following a kinetic impact, and seeing which trajectories would be the most dangerous, scientists can calculate where the safest location to strike on the asteroid's surface will be.

"With these probability maps, we can push asteroids away while preventing them from returning on an impact trajectory, protecting the Earth in the long run," said Makadia.
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Planet birth photographed for the first time | ScienceDaily
A team of astronomers has detected for the first time a growing planet outside our solar system, embedded in a cleared gap of a multi-ringed disk of dust and gas.


						
The team, led by University of Arizona astronomer Laird Close and Richelle van Capelleveen, an astronomy graduate student at Leiden Observatory in the Netherlands, discovered the unique exoplanet using the University of Arizona's MagAO-X extreme adaptive optics system at the Magellan Telescope in Chile, the U of A's Large Binocular Telescope in Arizona and the Very Large Telescope at the European Southern Observatory in Chile. Their results are published in The Astrophysical Journal Letters.

For years, astronomers have observed several dozen planet-forming disks of gas and dust surrounding young stars. Many of these disks display gaps in their rings, hinting at the possibility that they are being "plowed" by nearby nascent planets, or protoplanets, like lanes being cleared by a snowplow. Yet, only about three actual young growing protoplanets have been discovered to date, all in the cavities between a host star and the inner edge of its adjacent protoplanetary disk. Until this discovery, no protoplanets had been seen in the conspicuous disk gaps - which appear as dark rings.

"Dozens of theory papers have been written about these observed disk gaps being caused by protoplanets, but no one's ever found a definitive one until today," said Close, professor of astronomy at the University of Arizona. He calls the discovery a "big deal," because the absence of planet discoveries in places where they should be has prompted many in the scientific community to invoke alternative explanations for the ring-and-gap pattern found in many protoplanetary disks.

"It's been a point of tension, actually, in the literature and in astronomy in general, that we have these really dark gaps, but we cannot detect the faint exoplanets in them," he said. "Many have doubted that protoplanets can make these gaps, but now we know that in fact, they can."

4.5 billion years ago, our solar system began as just such a disk. As dust coalesced into clumps, sucking up gas around them, the first protoplanets began to form. How exactly this process unfolded, however, is still largely a mystery. To find answers, astronomers have looked to other planetary systems that are still in their infancy, known as planet-forming disks, or protoplanetary disks.

Close's team took advantage of an adaptive optics system, one of the most formidable of its kind in the world, developed and built by Close, Jared Males and their students. Males is an associate astronomer at Steward Observatory and the principal investigator of MagAO-X. MagAO-X, which stands for "Magellan Adaptive Optics System eXtreme," dramatically improves the sharpness and resolution of telescope images by compensating for atmospheric turbulence, the phenomenon that causes stars to flicker and blur, and is dreaded by astronomers.




Suspecting there should be invisible planets hiding in the gaps of protoplanetary disks, Close's team surveyed all the disks with gaps and probed them for a specific emission of visible light known as hydrogen alpha or H-alpha.

"As planets form and grow, they suck in hydrogen gas from their surroundings, and as that gas crashes down on them like a giant waterfall coming from outer space and hits the surface, it creates extremely hot plasma, which in turn, emits this particular H-alpha light signature," Close explained. "MagAO-X is specially designed to look for hydrogen gas falling onto young protoplanets, and that's how we can detect them."

The team used the 6.5-meter Magellan Telescope and MagAO-X to probe WISPIT-2, a disk van Capelleveen recently discovered with the VLT. Viewed in H-alpha light, Close's group struck gold. A dot of light appeared inside the gap between two rings of the protoplanetary disk around the star. In addition, the team observed a second candidate planet inside the "cavity" between the star and the inner edge of the dust and gas disk.

"Once we turned on the adaptive optics system, the planet jumped right out at us," said Close, who called this one of the more important discoveries in his career. "After combining two hours' worth of images, it just popped out."

According to Close, the planet, designated WISPIT 2b, is a very rare example of a protoplanet in the process of accreting material onto itself. Its host star, WISPIT 2 is similar to the sun and about the same mass. The inner planet candidate, dubbed CC1, contains about nine Jupiter masses, whereas the outer planet, WISPIT 2b, weighs in at about five Jupiter masses. These masses were inferred, in part, from the thermal infrared light observed by the University of Arizona's 8.4-meter Large Binocular Telescope on Mount Graham in Southeastern Arizona with the help of U of A astronomy graduate student Gabriel Weible.

"It's a bit like what our own Jupiter and Saturn would have looked like when they were 5,000 times younger than they are now," Weible said. "The planets in the WISPIT-2 system appear to be about 10 times more massive than our own gas giants and more spread out. But the overall appearance is likely not so different from what a nearby 'alien astronomer' could have seen in a 'baby picture' of our solar system taken 4.5 billion years ago."

"Our MagAO-X adaptive optics system is optimized like no other to work well at the H-alpha wavelength, so you can separate the bright starlight from the faint protoplanet," Close said. "Around WISPIT 2 you likely have two planets and four rings and four gaps. It's an amazing system."




CC1 might orbit at about 14-15 astronomical units - with one AU equaling the average distance between the sun and Earth, which would place it halfway between Saturn and Uranus, if it was part of our solar system, according to Close. WISPIT-2b, the planet carving out the gap, is farther out at about 56 AU, which in our own solar system, would put it well past the orbit of Neptune, around the outer edge of the Kuiper Belt.

A second paper published in parallel and led by van Capelleveen and the University of Galway details the detection of the planet in the infrared light spectrum and the discovery of the multi-ringed system with the 8-meter VLT telescope's SPHERE adaptive optics system. 

"To see planets in the fleeting time of their youth, astronomers have to find young disk systems, which are rare," van Capelleveen said, "because that's the one time that they really are brighter and so detectable. If the WISPIT-2 system was the age of our solar system and we used the same technology to look at it, we'd see nothing. Everything would be too cold and too dark."

This research was supported in part by a grant from the NASA eXoplanet Research Program. MagAO-X was developed in part by a grant from the U.S. National Science Foundation and by the generous support of the Heising-Simons Foundation.
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Light-powered chip makes AI 100 times more efficient | ScienceDaily
Artificial intelligence (AI) systems are increasingly central to technology, powering everything from facial recognition to language translation. But as AI models grow more complex, they consume vast amounts of electricity -- posing challenges for energy efficiency and sustainability. A new chip developed by researchers at the University of Florida could help address this issue by using light, rather than just electricity, to perform one of AI's most power-hungry tasks. Their research is reported in Advanced Photonics.


						
The chip is designed to carry out convolution operations, a core function in machine learning that enables AI systems to detect patterns in images, video, and text. These operations typically require significant computing power. By integrating optical components directly onto a silicon chip, the researchers have created a system that performs convolutions using laser light and microscopic lenses -- dramatically reducing energy consumption and speeding up processing.

"Performing a key machine learning computation at near zero energy is a leap forward for future AI systems," said study leader Volker J. Sorger, the Rhines Endowed Professor in Semiconductor Photonics at the University of Florida. "This is critical to keep scaling up AI capabilities in years to come."

In tests, the prototype chip classified handwritten digits with about 98 percent accuracy, comparable to traditional electronic chips. The system uses two sets of miniature Fresnel lenses -- flat, ultrathin versions of the lenses found in lighthouses -- fabricated using standard semiconductor manufacturing techniques. These lenses are narrower than a human hair and are etched directly onto the chip.

To perform a convolution, machine learning data is first converted into laser light on the chip. The light passes through the Fresnel lenses, which carry out the mathematical transformation. The result is then converted back into a digital signal to complete the AI task.

"This is the first time anyone has put this type of optical computation on a chip and applied it to an AI neural network," said Hangbo Yang, a research associate professor in Sorger's group at UF and co-author of the study.

The team also demonstrated that the chip could process multiple data streams simultaneously by using lasers of different colors -- a technique known as wavelength multiplexing. "We can have multiple wavelengths, or colors, of light passing through the lens at the same time," Yang said. "That's a key advantage of photonics."

The research was conducted in collaboration with the Florida Semiconductor Institute, UCLA, and George Washington University. Sorger noted that chip manufacturers such as NVIDIA already use optical elements in some parts of their AI systems, which could make it easier to integrate this new technology.

"In the near future, chip-based optics will become a key part of every AI chip we use daily," Sorger said. "And optical AI computing is next."
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Scientists build quantum computers that snap together like LEGO bricks | ScienceDaily
What do children's building blocks and quantum computing have in common? The answer is modularity. It is difficult for scientists to build quantum computers monolithically - that is, as a single large unit. Quantum computing relies on the manipulation of millions of information units called qubits, but these qubits are difficult to assemble. The solution? Finding modular ways to construct quantum computers. Like plastic children's bricks that lock together to create larger, more intricate structures, scientists can build smaller, higher quality modules and string them together to form a comprehensive system.


						
Recognizing the potential of these modular systems, researchers from The Grainger College of Engineering at the University of Illinois Urbana-Champaign have presented an enhanced approach to scalable quantum computing by demonstrating a viable and high-performance modular architecture for superconducting quantum processors. Their work, published in Nature Electronics, expands on previous modular designs and paves the way toward scalable, fault-tolerant and reconfigurable quantum computing systems.

Monolithic superconducting quantum systems are limited in size and fidelity, which predicts scientists' rate of success in performing logical operations. A fidelity of one signifies no mistakes; as such, researchers want to achieve a fidelity as close to one as possible. Compared to these limited monolithic systems, modularity enables system scalability, hardware upgrades, and tolerance to variability, making it a more attractive option for building system networks.

"We've created an engineering-friendly way of achieving modularity with superconducting qubits," said Wolfgang Pfaff, an assistant professor of physics and the senior author of the paper. "Can I build a system that I can bring together, allowing me to manipulate two qubits jointly so as to create entanglement or gate operations between them? Can we do that at a very high quality? And can we also have it such that we can take it apart and put it back together? Typically, we only find out that something went wrong after putting it together. So we would really like to have the ability to reconfigure the system later."

By constructing a system where two devices are connected with superconducting coaxial cables to link qubits across modules, Pfaff's team demonstrated ~99% SWAP gate fidelity, representing less than 1% loss. Their ability to connect and reconfigure separate devices with a cable while retaining high quality provides novel insight to the field in designing communication protocols.

"Finding an approach that works has taken a while for our field," Pfaff said. "Many groups have figured out that what we really want is this ability to stitch bigger and bigger things together through cables, and at the same time reach numbers that are good enough to justify scaling. The problem was just finding the right combination of tools."

Moving forward, the Grainger engineers will turn their focus toward scalability, attempting to connect more than two devices together while retaining the ability to check for errors.

"We have good performance," Pfaff said. "Now we need to put it to the test and say, is it really going forward? Does it really make sense?"
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AI has no idea what it's doing, but it's threatening us all | ScienceDaily
The age of artificial intelligence (AI) has transformed our interactions, but threatens human dignity on a worldwide scale, according to a study led by Charles Darwin University (CDU).


						
Study lead author Dr Maria Randazzo, an academic from CDU's School of Law, found the technology was reshaping Western legal and ethical landscapes at unprecedented speed but was undermining democratic values and deepening systemic biases.

Dr Randazzo said current regulation failed to prioritize fundamental human rights and freedoms such as privacy, anti-discrimination, user autonomy, and intellectual property rights - mainly thanks to the untraceable nature of many algorithmic models.

Calling this lack of transparency a "black box problem," Dr Randazzo said decisions made by deep-learning or machine-learning processes were impossible for humans to trace, making it difficult for users to determine if and why an AI model has violated their rights and dignity and seek justice where necessary.

"This is a very significant issue that is only going to get worse without adequate regulation," Dr Randazzo said.

"AI is not intelligent in any human sense at all. It is a triumph in engineering, not in cognitive behavior.

"It has no clue what it's doing or why - there's no thought process as a human would understand it, just pattern recognition stripped of embodiment, memory, empathy, or wisdom."

Currently, the world's three dominant digital powers - the United States, China, and the European Union - are taking markedly different approaches to AI, leaning on market-centric, state-centric, and human-centric models respectively.




Dr Randazzo said the EU's human-centric approach is the preferred path to protect human dignity but without a global commitment to this goal, even that approach falls short.

"Globally, if we don't anchor AI development to what makes us human - our capacity to choose, to feel, to reason with care, to empathy and compassion - we risk creating systems that devalue and flatten humanity into data points, rather than improve the human condition," she said.

"Humankind must not be treated as a means to an end."

"Human dignity in the age of Artificial Intelligence: an overview of legal issues and regulatory regimes" was published in the Australian Journal of Human Rights.

The paper is the first in a trilogy Dr Randazzo will produce on the topic.
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Scientists just made the first time crystal you can see | ScienceDaily
Imagine a clock that doesn't have electricity, but its hands and gears spin on their own for all eternity.


						
In a new study, physicists at the University of Colorado Boulder have used liquid crystals, the same materials that are in your phone display, to create such a clock -- or, at least, as close as humans can get to that idea. The team's advancement is a new example of a "time crystal." That's the name for a curious phase of matter in which the pieces, such as atoms or other particles, exist in constant motion.

The researchers aren't the first to make a time crystal, but their creation is the first that humans can actually see, which could open a host of technological applications.

"They can be observed directly under a microscope and even, under special conditions, by the naked eye," said Hanqing Zhao, lead author of the study and a graduate student in the Department of Physics at CU Boulder.

He and Ivan Smalyukh, professor of physics and fellow with the Renewable and Sustainable Energy Institute (RASEI), published their findings Sept. 4 in the journal Nature Materials.

In the study, the researchers designed glass cells filled with liquid crystals -- in this case, rod-shaped molecules that behave a little like a solid and a little like a liquid. Under special circumstances, if you shine a light on them, the liquid crystals will begin to swirl and move, following patterns that repeat over time.

Under a microscope, these liquid crystal samples resemble psychedelic tiger stripes, and they can keep moving for hours -- similar to that eternally spinning clock.




"Everything is born out of nothing," Smalyukh said. "All you do is shine a light, and this whole world of time crystals emerges."

Zhao and Smalyukh are members of the Colorado satellite of the International Institute for Sustainability with Knotted Chiral Meta Matter (WPI-SKCM2) with headquarters at Hiroshima University in Japan, an international institute with missions to create artificial forms of matter and contribute to sustainability.

Crystals in space and time

Time crystals may sound like something out of science fiction, but they take their inspiration from naturally occurring crystals, such as diamonds or table salt.

Nobel laureate Frank Wilczek first proposed the idea of time crystals in 2012. You can think of traditional crystals as "space crystals." The carbon atoms that make up a diamond, for example, form a lattice pattern in space that is very hard to break apart. Wilczek wondered if it would be possible to build a crystal that was similarly well organized, except in time rather than space. Even in their resting state, the atoms in such a state wouldn't form a lattice pattern, but would move or transform in a never-ending cycle -- like a GIF that loops forever.

Wilczek's original concept proved impossible to make, but, in the years since, scientists have created phases of matter that get reasonably close.




In 2021, for example, physicists used Google's Sycamore quantum computer to create a special network of atoms. When the team gave those atoms a flick with a laser beam, they underwent fluctuations that repeated multiple times.

Dancing crystals

In the new study, Zhao and Smalyukh set out to see if they could achieve a similar feat with liquid crystals.

Smalyukh explained that if you squeeze on these molecules in the right way, they will bunch together so tightly that they form kinks. Remarkably, these kinks move around and can even, under certain conditions, behave like atoms.

"You have these twists, and you can't easily remove them," Smalyukh said. "They behave like particles and start interacting with each other."

In the current study, Smalyukh and Zhao sandwiched a solution of liquid crystals in between two pieces of glass that were coated with dye molecules. On their own, these samples mostly sat still. But when the group hit them with a certain kind of light, the dye molecules changed their orientation and squeezed the liquid crystals. In the process, thousands of new kinks suddenly formed.

Those kinks also began interacting with each other following an incredibly complex series of steps. Think of a room filled with dancers in a Jane Austen novel. Pairs break apart, spin around the room, come back together, and do it all over again. The patterns in time were also unusually hard to break -- the researchers could raise or lower the temperature of their samples without disrupting the movement of the liquid crystals.

"That's the beauty of this time crystal," Smalyukh said. "You just create some conditions that aren't that special. You shine a light, and the whole thing happens."

Zhao and Smalyukh say that such time crystals could have several uses. Governments could, for example, add these materials to bills to make them harder to counterfeit -- if you want to know if that $100 bill is genuine, just shine a light on the "time watermark" and watch the pattern that appears. By stacking several different time crystals, the group can create even more complicated patterns, which could potentially allow engineers to store vast amounts of digital data.

"We don't want to put a limit on the applications right now," Smalyukh said. "I think there are opportunities to push this technology in all sorts of directions."
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Astronomers uncover a hidden world on the solar system's edge | ScienceDaily
A small team led by Sihao Cheng, Martin A. and Helen Chooljian Member in the Institute for Advanced Study's School of Natural Sciences, has discovered an extraordinary trans-Neptunian object (TNO), named 2017 OF201, at the edge of our solar system.


						
The TNO is potentially large enough to qualify as a dwarf planet, the same category as the much more well-known Pluto. The new object is one of the most distant visible objects in our solar system and, significantly, suggests that the empty section of space thought to exist beyond Neptune in the Kuiper Belt is not, in fact, empty at all.

Cheng made the discovery alongside colleagues Jiaxuan Li and Eritas Yang from Princeton University, using advanced computational methods to identify the object's distinctive trajectory pattern on the sky. The new object was officially announced by the International Astronomical Union's Minor Planet Center and in an arXiv pre-print.

Trans-Neptunian objects are minor planets that orbit the Sun at a greater average distance than the orbit of Neptune. The new TNO is special for two reasons: its extreme orbit and its large size.

"The object's aphelion -- the farthest point on the orbit from the Sun -- is more than 1600 times that of the Earth's orbit," explains Cheng. "Meanwhile, its perihelion -- the closest point on its orbit to the Sun -- is 44.5 times that of the Earth's orbit, similar to Pluto's orbit."

This extreme orbit, which takes the object approximately 25,000 years to complete, suggests a complex history of gravitational interactions. "It must have experienced close encounters with a giant planet, causing it to be ejected to a wide orbit," says Yang. "There may have been more than one step in its migration. It's possible that this object was first ejected to the Oort cloud, the most distant region in our solar system, which is home to many comets, and then sent back," Cheng adds.

"Many extreme TNOs have orbits that appear to cluster in specific orientations, but 2017 OF201 deviates from this," says Li. This clustering has been interpreted as indirect evidence for the existence of another planet in the solar system, Planet X or Planet Nine, which could be gravitationally shepherding these objects into their observed patterns. The existence of 2017 OF201 as an outlier to such clustering could potentially challenge this hypothesis.




Cheng and his colleagues estimate 2017 OF201's diameter to be 700 km, which would make it the second largest known object in such a wide orbit. The diameter of Pluto, meanwhile, is 2,377 km. Further observations, potentially using radio telescopes, are needed to determine the object's exact size.

Cheng discovered the object as part of an ongoing research project to identify TNOs and possible new planets in the outer solar system. The object was identified by pinpointing bright spots in an astronomical image database from the Victor M. Blanco Telescope and Canada France Hawaii Telescope (CFHT), and trying to connect all possible groups of such spots that appeared to move across the sky in the way a single TNO might. This search was carried out using a computationally efficient algorithm produced by Cheng. Ultimately, they identified 2017 OF201 in 19 different exposures, captured over 7 years.

The discovery has significant implications for our understanding of the outer solar system. The area beyond the Kuiper Belt, where the object is located, has previously been thought to be essentially empty, but the team's discovery suggests that this is not so.

"2017 OF201 spends only 1% of its orbital time close enough to us to be detectable. The presence of this single object suggests that there could be another hundred or so other objects with similar orbit and size; they are just too far away to be detectable now," Cheng states. "Even though advances in telescopes have enabled us to explore distant parts of the universe, there is still a great deal to discover about our own solar system."

The detection also demonstrates the power of open science. "All the data we used to identify and characterize this object are archival data that are available to anyone, not only professional astronomers," says Li. "This means that groundbreaking discoveries aren't limited to those with access to the world's largest telescopes. Any researcher, student, or even citizen scientist with the right tools and knowledge could have made this discovery, highlighting the value of sharing scientific resources."
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MIT scientists uncover shocking origin of the moon's magnetic scars | ScienceDaily
Where did the moon's magnetism go? Scientists have puzzled over this question for decades, ever since orbiting spacecraft picked up signs of a high magnetic field in lunar surface rocks. The moon itself has no inherent magnetism today.


						
Now, MIT scientists may have solved the mystery. They propose that a combination of an ancient, weak magnetic field and a large, plasma-generating impact may have temporarily created a strong magnetic field, concentrated on the far side of the moon.

In a study appearing in the journal Science Advances, the researchers show through detailed simulations that an impact, such as from a large asteroid, could have generated a cloud of ionized particles that briefly enveloped the moon. This plasma would have streamed around the moon and concentrated at the opposite location from the initial impact. There, the plasma would have interacted with and momentarily amplified the moon's weak magnetic field. Any rocks in the region could have recorded signs of the heightened magnetism before the field quickly died away.

This combination of events could explain the presence of highly magnetic rocks detected in a region near the south pole, on the moon's far side. As it happens, one of the largest impact basins -- the Imbrium basin -- is located in the exact opposite spot on the near side of the moon. The researchers suspect that whatever made that impact likely released the cloud of plasma that kicked off the scenario in their simulations.

"There are large parts of lunar magnetism that are still unexplained," says lead author Isaac Narrett, a graduate student in the MIT Department of Earth, Atmospheric and Planetary Sciences (EAPS). "But the majority of the strong magnetic fields that are measured by orbiting spacecraft can be explained by this process -- especially on the far side of the moon."

Narrett's co-authors include Rona Oran and Benjamin Weiss at MIT, along with Katarina Miljkovic at Curtin University, Yuxi Chen and Gabor Toth at the University of Michigan at Ann Arbor, and Elias Mansbach PhD '24 at Cambridge University. Nuno Loureiro, professor of nuclear science and engineering at MIT, also contributed insights and advice.

Beyond the sun

Scientists have known for decades that the moon holds remnants of a strong magnetic field. Samples from the surface of the moon, returned by astronauts on NASA's Apollo missions of the 1960s and 70s, as well as global measurements of the moon taken remotely by orbiting spacecraft, show signs of remnant magnetism in surface rocks, especially on the far side of the moon.




The typical explanation for surface magnetism is a global magnetic field, generated by an internal "dynamo," or a core of molten, churning material. The Earth today generates a magnetic field through a dynamo process, and it's thought that the moon once may have done the same, though its much smaller core would have produced a much weaker magnetic field that may not explain the highly magnetized rocks observed, particularly on the moon's far side.

An alternative hypothesis that scientists have tested from time to time involves a giant impact that generated plasma, which in turn amplified any weak magnetic field. In 2020, Oran and Weiss tested this hypothesis with simulations of a giant impact on the moon, in combination with the solar-generated magnetic field, which is weak as it stretches out to the Earth and moon.

In simulations, they tested whether an impact to the moon could amplify such a solar field, enough to explain the highly magnetic measurements of surface rocks. It turned out that it wasn't, and their results seemed to rule out plasma-induced impacts as playing a role in the moon's missing magnetism.

A spike and a jitter

But in their new study, the researchers took a different tack. Instead of accounting for the sun's magnetic field, they assumed that the moon once hosted a dynamo that produced a magnetic field of its own, albeit a weak one. Given the size of its core, they estimated that such a field would have been about 1 microtesla, or 50 times weaker than the Earth's field today.

From this starting point, the researchers simulated a large impact to the moon's surface, similar to what would have created the Imbrium basin, on the moon's near side. Using impact simulations from Katarina Miljkovic, the team then simulated the cloud of plasma that such an impact would have generated as the force of the impact vaporized the surface material. They adapted a second code, developed by collaborators at the University of Michigan, to simulate how the resulting plasma would flow and interact with the moon's weak magnetic field.




These simulations showed that as a plasma cloud arose from the impact, some of it would have expanded into space, while the rest would stream around the moon and concentrate on the opposite side. There, the plasma would have compressed and briefly amplified the moon's weak magnetic field. This entire process, from the moment the magnetic field was amplified to the time that it decays back to baseline, would have been incredibly fast -- somewhere around 40 minutes, Narrett says.

Would this brief window have been enough for surrounding rocks to record the momentary magnetic spike? The researchers say, yes, with some help from another, impact-related effect.

They found that an Imbrium-scale impact would have sent a pressure wave through the moon, similar to a seismic shock. These waves would have converged to the other side, where the shock would have "jittered" the surrounding rocks, briefly unsettling the rocks' electrons -- the subatomic particles that naturally orient their spins to any external magnetic field. The researchers suspect the rocks were shocked just as the impact's plasma amplified the moon's magnetic field. As the rocks' electrons settled back, they assumed a new orientation, in line with the momentary high magnetic field.

"It's as if you throw a 52-card deck in the air, in a magnetic field, and each card has a compass needle," Weiss says. "When the cards settle back to the ground, they do so in a new orientation. That's essentially the magnetization process."

The researchers say this combination of a dynamo plus a large impact, coupled with the impact's shockwave, is enough to explain the moon's highly magnetized surface rocks -- particularly on the far side. One way to know for sure is to directly sample the rocks for signs of shock, and high magnetism. This could be a possibility, as the rocks lie on the far side, near the lunar south pole, where missions such as NASA's Artemis program plan to explore.

"For several decades, there's been sort of a conundrum over the moon's magnetism -- is it from impacts or is it from a dynamo?" Oran says. "And here we're saying, it's a little bit of both. And it's a testable hypothesis, which is nice."

The team's simulations were carried out using the MIT SuperCloud. This research was supported, in part, by NASA.
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Tiny gold quantum needles with astonishing powers discovered | ScienceDaily
Researchers Shinjiro Takano, Yuya Hamasaki, and Tatsuya Tsukuda of the University of Tokyo have successfully visualized the geometric structure of growing gold nanoclusters in their earliest stages. During this process, they also successfully "grew" a novel structure of elongated nanoclusters, which they named "gold quantum needles." Thanks to their responsiveness to light in the near-infrared range, these "needles" could enable much higher-resolution biomedical imaging and more efficient light-energy conversion. The findings were published in the Journal of the American Chemical Society.


						
Although gold might conjure up images of pomp and luxury, it is also an essential element of modern nanotechnology due to its unique structures and properties at the nanoscale. Gold nanoclusters composed of fewer than 100 atoms are typically synthesized by reducing, that is, adding electrons, gold precursor ions in the presence of protective ligands. However, synthesizing gold nanoclusters of the desired size, shape, and composition is still a challenge.

"Over the past years," says Tsukuda, the principal investigator, "much effort has been devoted to understanding the correlation between the structure and physicochemical properties of the nanoclusters. However, the formation process is regarded as a black box. We initiated this project with the belief that understanding the initial stages of cluster formation will lead to the development of new, targeted synthesis methods for desired structures."

The researchers thus set out to determine the geometric structures of gold nanoclusters at the initial stages of their formation. They used slightly unusual synthesis conditions to trap the nanoclusters in the very first stages of growth. Single-crystal X-ray diffraction analysis, an X-ray for chemical compounds, if you will, revealed that gold nanoclusters grew anisotropically, at a different rate in different directions. Moreover, the analysis revealed an entirely new structure: pencil-shaped nanoclusters composed of triangular trimers and tetrahedral tetramers. The researchers named them "gold quantum needles" because the electrons confined in these nanoclusters demonstrated quantized behavior, a quantum phenomenon in which electrons can take only specific potential energies.

"We could retroactively explain the formation processes of a series of small gold nanoclusters under our unusual synthetic conditions," Tsukuda explains. "However, the formation of needles with a base of a triangle of three gold atoms instead of a nearly spherical cluster is a serendipitous finding that was far beyond our imagination."

The structural snapshots the researchers acquired of the stepwise growth of gold nanoclusters greatly contribute to our understanding of the formation mechanism. However, Tsukuda is already thinking about the next steps.

"We would like to explore synthesizing other, unique nanoclusters by refining the synthesis conditions further. We would also like to collaborate with other experts to promote the application of gold quantum needles, leveraging their exceptional optical properties."
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These clear windows can secretly produce solar power | ScienceDaily
A research team led by Nanjing University has introduced a transparent, colorless, and unidirectional solar concentrator that can be directly coated onto standard window glass. Utilizing cholesteric liquid crystal (CLC) multilayers with submicron lateral periodicities, this diffractive-type solar concentrator (CUSC) selectively guides sunlight toward the edge of the window where photovoltaic cells are installed. The study appears in PhotoniX.


						
Unlike conventional luminescent or scattering-based concentrators, which often suffer from visual distortion, low efficiency, and poor scalability, the new CUSC achieves broadband polarization-selective diffraction and waveguiding without compromising clarity. The device maintains a high average visible transmittance (64.2%) and color rendering index (91.3), enabling clean energy generation without altering the appearance of the window.

"By engineering the structure of cholesteric liquid crystal films, we create a system that selectively diffracts circularly polarized light, guiding it into the glass waveguide at steep angles," said Dr. Dewei Zhang, co-first author. "This allows up to 38.1% of incident green light energy to be collected at the edge."

Experiments showed that a 1-inch-diameter prototype could directly power a 10-mW fan under sunlight. Modeling suggests a typical 2-meter-wide CUSC window could concentrate sunlight by 50 times, significantly reducing the number of photovoltaic cells required by up to 75%. The system supports integration with high-performance PV cells such as gallium arsenide for enhanced power conversion.

The multilayered CLC films are fabricated via photoalignment and polymerization techniques and are scalable via roll-to-roll manufacturing. The design remains stable under long-term exposure and can be retrofitted onto existing windows for sustainable urban upgrades.

"The CUSC design is a step forward in integrating solar technology into the built environment without sacrificing aesthetics," said Professor Wei Hu. "It represents a practical and scalable strategy for carbon reduction and energy self-sufficiency."

Future work will focus on enhancing broadband efficiency, polarization control, and adapting the technology for agricultural greenhouses and transparent solar displays. Their vision: to turn passive glass into active, energy-generating surfaces worldwide.
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Scientists just found a hidden quantum geometry that warps electrons | ScienceDaily
How can data be processed at lightning speed, or electricity conducted without loss? To achieve this, scientists and industry alike are turning to quantum materials, governed by the laws of the infinitesimal. Designing such materials requires a detailed understanding of atomic phenomena, much of which remains unexplored. A team from the University of Geneva (UNIGE), in collaboration with the University of Salerno and the CNR-SPIN Institute (Italy), has taken a major step forward by uncovering a hidden geometry -- until now purely theoretical -- that distorts the trajectories of electrons in much the same way gravity bends the path of light. This work, published in Science, opens new avenues for quantum electronics.


						
Future technologies depend on high-performance materials with unprecedented properties, rooted in quantum physics. At the heart of this revolution lies the study of matter at the microscopic scale -- the very essence of quantum physics. In the past century, exploring atoms, electrons and photons within materials gave rise to transistors and, ultimately, to modern computing.

New quantum phenomena that defy established models are still being discovered today. Recent studies suggest the possible emergence of a geometry within certain materials when vast numbers of particles are observed. This geometry appears to distort the trajectories of electrons in these materials -- much like Einstein's gravity bends the path of light.

From theory to observation

Known as quantum metric, this geometry reflects the curvature of the quantum space in which electrons move. It plays a crucial role in many phenomena at the microscopic scale of matter. Yet detecting its presence and effects remains a major challenge.

''The concept of quantum metric dates back about 20 years, but for a long time it was regarded purely as a theoretical construct. Only in recent years have scientists begun to explore its tangible effects on the properties of matter,'' explains Andrea Caviglia, full professor and director of the Department of Quantum Matter Physics at the UNIGE Faculty of Science.

Thanks to recent work, the team led by the UNIGE researcher, in collaboration with Carmine Ortix, associate professor in the Department of Physics at the University of Salerno, has detected quantum metric at the interface between two oxides -- strontium titanate and lanthanum aluminate -- a well-known quantum material. ''Its presence can be revealed by observing how electron trajectories are distorted under the combined influence of quantum metric and intense magnetic fields applied to solids,'' explains Giacomo Sala, research associate in the Department of Quantum Matter Physics at the UNIGE Faculty of Science and lead author of the study.

Unlocking Future Technologies

Observing this phenomenon makes it possible to characterise a material's optical, electronic and transport properties with greater precision. The research team also demonstrates that quantum metric is an intrinsic property of many materials -- contrary to previous assumptions.

''These discoveries open up new avenues for exploring and harnessing quantum geometry in a wide range of materials, with major implications for future electronics operating at terahertz frequencies (a trillion hertz), as well as for superconductivity and light-matter interactions,'' concludes Andrea Caviglia.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/09/250905112310.htm



	Previous
	Articles
	Sections
	Next





    
      
        
          	
            Technology News
          
          	
            Sections
          
          	
            Society News
          
        

      

      Environment News

      Top stories featured on ScienceDaily's Plants & Animals, Earth & Climate, and Fossils & Ruins sections.


      
        Who were the mystery humans behind Indonesia's million-year-old tools?
        A groundbreaking discovery on the Indonesian island of Sulawesi reveals that early hominins crossed treacherous seas over a million years ago, leaving behind stone tools that reshape our understanding of ancient migration. These findings, older than previous evidence in the region, highlight Sulawesi as a critical piece of the puzzle in human evolution. Yet, the absence of fossils keeps the identity of these tool-makers shrouded in mystery, sparking new questions about whether they were Homo erec...

      

      
        Don't toss cannabis leaves. Scientists just found rare compounds inside
        Scientists at Stellenbosch University have uncovered a rare class of plant compounds, flavoalkaloids, in Cannabis leaves for the first time. Using advanced two-dimensional chromatography and mass spectrometry, they identified 79 phenolic compounds across three strains, 25 of which had never before been reported in Cannabis. The surprising discovery highlights the complexity of the plant and its untapped biomedical potential beyond cannabinoids, opening new doors for research and medicine.

      

      
        Scientists finally solve the mystery of ghostly halos on the ocean floor
        Barrels dumped off Southern California decades ago have been found leaking alkaline waste, not just DDT, leaving behind eerie white halos and transforming parts of the seafloor into toxic vents. The findings reveal a persistent and little-known legacy of industrial dumping that still shapes marine life today.

      

      
        The invisible plastic threat you can finally see
        Researchers in Germany and Australia have created a simple but powerful tool to detect nanoplastics--tiny, invisible particles that can slip through skin and even the blood-brain barrier. Using an "optical sieve" test strip viewed under a regular microscope, these particles reveal themselves through striking color changes.

      

      
        Hungry flathead catfish are changing everything in the Susquehanna
        Flathead catfish are rapidly reshaping the Susquehanna River's ecosystem. Once introduced, these voracious predators climbed to the top of the food chain, forcing native fish like channel catfish and bass to shift diets and habitats. Using stable isotope analysis, researchers uncovered how the invaders disrupt food webs, broaden dietary overlaps, and destabilize energy flow across the river system. The findings show how a single invasive species can spark cascading ecological consequences.

      

      
        Why some plants are taking over the world
        Plants are spreading across the globe faster than ever, largely due to human activity, and new research shows that the very same traits that make plants thrive in their native lands also drive their success abroad. A study of nearly 4,000 European species reveals that tall, adaptable, nutrient-loving generalists dominate both at home and in foreign ecosystems.

      

      
        The ocean's most abundant microbe is near its breaking point
        Tiny ocean microbes called Prochlorococcus, once thought to be climate survivors, may struggle as seas warm. These cyanobacteria drive 5% of Earth's photosynthesis and underpin much of the marine food web. A decade of research shows they thrive only within a narrow temperature range, and warming oceans could slash their populations by up to 50% in tropical waters.

      

      
        Antarctica's frozen heart is warming fast, and models missed it
        New research has revealed that East Antarctica's vast and icy interior is heating up faster than its coasts, fueled by warm air carried from the Southern Indian Ocean. Using 30 years of weather station data, scientists uncovered a hidden climate driver that current models fail to capture, suggesting the world's largest ice reservoir may be more vulnerable than previously thought.

      

      
        How orangutans thrive in feast and famine without gaining weight
        Orangutans, humans' close evolutionary relatives, have developed remarkable strategies to survive in the unpredictable rainforests of Borneo. A Rutgers-led study reveals that these apes balance protein intake and adjust their activity to match food availability, avoiding obesity and metabolic disease. Unlike humans, who often overeat processed foods without adjusting energy use, orangutans switch between fruits, leaves, and even stored body fat depending on the season. Their ability to maintain p...

      

      
        Salmon's secret superfood is smaller than a grain of salt
        Tiny diatoms and their bacterial partners act as nature's nutrient factories, fueling insects and salmon in California's Eel River. Their pollution-free process could inspire breakthroughs in sustainable farming and energy.

      

      
        Scientists finally crack the mystery of rogue waves
        Once thought to be sailors' myths, rogue waves gained credibility after a towering 80-foot wall of water struck the Draupner oil platform in 1995. New research shows that these extreme waves don't need mysterious forces to form--they emerge when ordinary ocean behaviors like wave alignment and nonlinear stretching converge at the wrong moment.

      

      
        Dinosaur teeth reveal secrets of Jurassic life 150 million years ago
        Sauropod tooth scratches reveal that some dinosaurs migrated seasonally, others ate a wide variety of plants, and climate strongly shaped their diets. Tanzania's sand-blasted vegetation left especially heavy wear, offering rare insights into ancient ecosystems.

      

      
        Flamingos reveal their secret to staying young
        Some animals don't age at the same pace, and flamingos may hold the key to why. A decades-long study in France reveals that resident flamingos, which stay put, enjoy early-life advantages but pay later with accelerated aging, while migratory flamingos endure early hardships yet age more slowly. This surprising link between movement and longevity challenges old assumptions and offers new insights into the science of aging.

      

      
        Scientists just cracked a 60-million-year-old volcanic mystery
        Cambridge scientists discovered that thin, weak zones in Earth's plates helped spread Iceland's mantle plume across the North Atlantic, explaining why volcanic activity once spanned thousands of kilometers. These ancient scars not only shaped the landscape but still influence earthquakes and could point to untapped geothermal energy.

      

      
        Panama's ocean lifeline vanishes for the first time in 40 years
        Every year, Panama's Pacific coast benefits from powerful seasonal winds that drive nutrient-rich waters to the surface, sustaining fisheries and protecting coral reefs. But in 2025, for the first time in at least four decades, this crucial upwelling did not occur. Scientists suspect weakened trade winds linked to climate disruption played a role, leaving cooler waters absent and fisheries under stress.

      

      
        Earth's safe zones are vanishing fast
        A sweeping new study reveals that humanity has already pushed 60% of Earth's land outside its safe biosphere zone, with 38% in a high-risk state. By analyzing centuries of data, researchers mapped how human demands on biomass--from farming to energy production--have destabilized ecosystems worldwide. Europe, Asia, and North America show the deepest disruptions, reflecting centuries of land-use change.

      

      
        Satellites confirm 1990s sea-level predictions were shockingly accurate
        Satellite data reveals sea-level rise has unfolded almost exactly as predicted by 1990s climate models, with one key underestimation: melting ice sheets. Researchers stress the importance of refining local projections as seas continue to rise faster than before.

      

      
        Baby pterosaurs died in ancient storms--and their fossils reveal the truth
        Two tiny pterosaurs, preserved for 150 million years, have revealed a surprising cause of death: violent storms. Researchers at the University of Leicester discovered both hatchlings, nicknamed Lucky and Lucky II, with broken wings--injuries consistent with being tossed through the air by powerful gusts. These storms not only claimed their lives but also created the rare conditions that preserved them so perfectly in the Solnhofen limestones.

      

      
        Scientists made plastic that eats carbon
        A team of chemists has discovered how to transform PET plastic waste into BAETA, a material that captures CO2 with remarkable efficiency. Instead of ending up as microplastics in the environment, discarded bottles and textiles could become tools to combat climate change. The method is energy-friendly, scalable, and potentially lucrative, offering industries both sustainability and practicality.

      

      
        Ghost sharks grow teeth on their heads to mate
        Ghost sharks have evolved rows of true teeth on a bizarre forehead rod used for mating. Fossil and genetic evidence revealed the tenaculum's teeth develop the same way as those inside the mouth, offering a striking example of evolution's ability to repurpose biological tools.

      

      
        Oceans could reach a dangerous tipping point by 2050
        UC Santa Barbara researchers project that human impacts on oceans will double by 2050, with warming seas and fisheries collapse leading the charge. The tropics and poles face the fastest changes, and coastal regions will be hardest hit, threatening food and livelihoods worldwide.

      

      
        Even the toughest corals are shrinking in warming seas
        Scientists found that Red Sea corals can endure warming seas but grow much smaller and weaken under long-term heat stress. Though recovery is possible in cooler months, rising global temperatures may outpace their resilience, endangering reefs and the people who depend on them.

      

      
        Seagrass found to be a powerful carbon sponge with a surprising weakness
        Seagrass, a vital coastal ecosystem, may be one of the planet's best natural carbon sponges--but its fate depends on how we manage nutrients like nitrogen and phosphorus. While moderate nutrient input can supercharge seagrass growth and boost carbon storage, too much--especially nitrogen--fuels phytoplankton that block sunlight and devastate seagrass beds.

      

      
        Woolly mammoth teeth reveal the world's oldest microbial DNA
        Scientists have uncovered microbial DNA preserved in mammoth remains dating back more than one million years, revealing the oldest host-associated microbial DNA ever recovered. By sequencing nearly 500 specimens, the team identified ancient bacterial lineages--including some linked to modern elephant diseases--that coexisted with mammoths for hundreds of thousands of years. These discoveries shed light on the deep evolutionary history of microbes, their role in megafaunal health, and how they may h...
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Who were the mystery humans behind Indonesia's million-year-old tools? | ScienceDaily
Recent findings, made by Griffith University researchers, show that early hominins made a major deep-sea crossing to reach the Indonesian island of Sulawesi much earlier than previously established, based on the discovery of stone tools dating to at least 1.04 million years ago at the Early Pleistocene (or 'Ice Age') site of Calio.


						
Budianto Hakim from the National Research and Innovation Agency of Indonesia (BRIN) and Professor Adam Brumm from the Australian Research Centre for Human Evolution at Griffith University led the research published recently in Nature.

A field team led by Hakim excavated a total of seven stone artefacts from the sedimentary layers of a sandstone outcrop in a modern corn field at the southern Sulawesi location.

In the Early Pleistocene, this would have been the site of hominin tool-making and other activities such as hunting, in the vicinity of a river channel.

The Calio artefacts consist of small, sharp-edged fragments of stones (flakes) that the early human tool-makers struck from larger pebbles that had most likely been obtained from nearby riverbeds.

The Griffith-led team used palaeomagnetic dating of the sandstone itself and direct-dating of an excavated pig fossil, to confirm an age of at least 1.04 million years for the artifacts.

Previously, Professor Brumm's team had revealed evidence for hominin occupation in this archipelago, known as Wallacea, from at least 1.02 million years ago, based on the presence of stone tools at Wolo Sege on the island of Flores, and by around 194 thousand years ago at Talepu on Sulawesi.




The island of Luzon in the Philippines, to the north of Wallacea, had also yielded evidence of hominins from around 700,000 years ago.

"This discovery adds to our understanding of the movement of extinct humans across the Wallace Line, a transitional zone beyond which unique and often quite peculiar animal species evolved in isolation," Professor Brumm said.

"It's a significant piece of the puzzle, but the Calio site has yet to yield any hominin fossils; so while we now know there were tool-makers on Sulawesi a million years ago, their identity remains a mystery."

The original discovery of Homo floresiensis (the 'hobbit') and subsequent 700,000-year-old fossils of a similar small-bodied hominin on Flores, also led by Professor Brumm's team, suggested that it could have been Homo erectus that breached the formidable marine barrier between mainland Southeast Asia to inhabit this small Wallacean island, and, over hundreds of thousands of years, underwent island dwarfism.

Professor Brumm said his team's recent find on Sulawesi has led him to wonder what might have happened to Homo erectus on an island more than 12 times the size of Flores?

"Sulawesi is a wild card - it's like a mini-continent in itself," he said.

"If hominins were cut off on this huge and ecologically rich island for a million years, would they have undergone the same evolutionary changes as the Flores hobbits? Or would something totally different have happened?"

The study 'Hominins on Sulawesi during the Early Pleistocene' has been published in Nature.
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Don't toss cannabis leaves. Scientists just found rare compounds inside | ScienceDaily
Analytical chemists from Stellenbosch University (SU) have provided the first evidence of a rare class of phenolics, called flavoalkaloids, in Cannabis leaves.


						
Phenolic compounds, especially flavonoids, are well-known and sought after in the pharmaceutical industry because of their antioxidant, anti-inflammatory, and anti-carcinogenic properties.

The researchers identified 79 phenolic compounds in three strains of Cannabis grown commercially in South Africa, of which 25 were reported for the first time in Cannabis. Sixteen of these compounds were tentatively identified as flavoalkaloids. Interestingly, the flavoalkaloids were mainly found in the leaves of only one of the strains. The results were published in the Journal of Chromatography A recently.

Dr Magriet Muller, an analytical chemist in the LC-MS laboratory of the Central Analytical Facility (CAF) at Stellenbosch University and first author on the paper, says the analysis of plant phenolics is challenging due to their low concentration and extreme structural diversity.

"Most plants contain highly complex mixtures of phenolic compounds, and while flavonoids occur widely in the plant kingdom, the flavoalkaloids are very rare in nature," she explains.

"We know that Cannabis is extremely complex - it contains more than 750 metabolites - but we did not expect such high variation in phenolic profiles between only three strains, nor to detect so many compounds for the first time in the species. Especially the first evidence of flavoalkaloids in Cannabis was very exciting."

For her postgraduate studies in SU's Department of Chemistry and Polymer Science, she developed powerful analytical methods combining comprehensive two-dimensional liquid chromatography and high-resolution mass spectrometry for the detailed characterisation of phenolic compounds.




"We were looking for a new application for the methods that I developed, after successfully testing them on rooibos tea, grapes and wine. I then decided to apply the methods to Cannabis because I knew it was a complex sample, and that Cannabis phenolics have not been well characterised," she explains.

According to Prof. Andre de Villiers, her study leader and main author on the paper, he was blown away by the chromatographic results that Muller obtained: "The excellent performance of two-dimensional liquid chromatography allowed separation of the flavoalkaloids from the much more abundant flavonoids, which is why we were able to detect these rare compounds for the first time in Cannabis." He leads the analytical chemistry research group in SU's Department of Chemistry and Polymer Science.

Prof. De Villiers says it is obvious there is still much to gain from studying Cannabis, as the bulk of research in this field to date has been focused on the pharmacological properties of the mood-effecting cannabinoids.

"Our analysis again highlights the medicinal potential of Cannabis plant material, currently regarded as waste. Cannabis exhibits a rich and unique non-cannabinoid phenolic profile, which could be relevant from a biomedical research perspective," he concludes.
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Scientists finally solve the mystery of ghostly halos on the ocean floor | ScienceDaily
In 2020, haunting images of corroded metal barrels in the deep ocean off Los Angeles leapt into the public consciousness. Initially linked to the toxic pesticide DDT, some barrels were encircled by ghostly halos in the sediment. It was unclear whether the barrels contained DDT waste, leaving the barrels' contents and the eerie halos unexplained.


						
Now, new research from UC San Diego's Scripps Institution of Oceanography reveals that the barrels with halos contained caustic alkaline waste, which created the halos as it leaked out. Though the study's findings can't identify which specific chemicals were present in the barrels, DDT manufacturing did produce alkaline as well as acidic waste. Other major industries in the region such as oil refining also generated significant alkaline waste.

"One of the main waste streams from DDT production was acid and they didn't put that into barrels," said Johanna Gutleben, a Scripps postdoctoral scholar and the study's first author. "It makes you wonder: What was worse than DDT acid waste to deserve being put into barrels?"

The study also found that the caustic waste from these barrels transformed portions of the seafloor into extreme environments mirroring natural hydrothermal vents -- complete with specialized bacteria that thrive where most life cannot survive. The study authors said the severity and extent of this alkaline waste's impacts on the marine environment depend on how many of these barrels are sitting on the seafloor and the specific chemicals they contained.

Despite these unknowns, Paul Jensen, emeritus marine microbiologist at Scripps and senior author of the study, said that he would have expected the alkaline waste to quickly dissipate in seawater. Instead, it has persisted for more than half a century, suggesting this alkaline waste "can now join the ranks of DDT as a persistent pollutant with long-term environmental impacts."

The study, published on September 9 in the Proceedings of the National Academy of Sciences Nexus and supported by NOAA and the University of Southern California's Sea Grant program, continues Scripps' leadership role in unspooling the toxic legacy of once-legal ocean dumping off the coast of Southern California. The findings also provide a way of visually identifying barrels that formerly contained this caustic alkaline waste.

"DDT was not the only thing that was dumped in this part of the ocean and we have only a very fragmented idea of what else was dumped there," said Gutleben. "We only find what we are looking for and up to this point we have mostly been looking for DDT. Nobody was thinking about alkaline waste before this and we may have to start looking for other things as well."

From the 1930s until the early 1970s, 14 deep-water dump sites off the coast of Southern California received "refinery wastes, filter cakes and oil drilling wastes, chemical wastes, refuse and garbage, military explosives and radioactive wastes," according to the EPA. A pair of Scripps-led seafloor surveys in 2021 and 2023 identified thousands of objects, including hundreds of discarded military munitions. The number of barrels on the seafloor remains unknown. Sediments in the area are heavily contaminated with the pesticide DDT, a chemical banned in 1972 now known to harm humans and wildlife. Scant records from this time period suggest DDT waste was largely pumped directly into the ocean.




Gutleben said she and her co-authors didn't initially set out to solve the halo mystery. In 2021, aboard the Schmidt Ocean Institute's Research Vessel Falkor, she and other researchers collected sediment samples to better understand the contamination near Catalina. Using the remotely operated vehicle (ROV) SuBastian, the team collected sediment samples at precise distances from five barrels, three of which had white halos.

The barrels featuring white halos presented an unexpected challenge: Inside the white halos the sea floor suddenly became like concrete, preventing the researchers from collecting samples with their coring devices. Using the ROV's robotic arm, the researchers collected a piece of the hardened sediment from one of the halo barrels.

The team analyzed the sediment samples and the hardened piece of halo barrel crust for DDT concentrations, mineral content and microbial DNA. The sediment samples showed that DDT contamination did not increase closer to the barrels, deepening the mystery of what they contained.

During the analysis, Gutleben struggled to extract microbial DNA from the samples taken through the halos. After some unsuccessful troubleshooting in the lab, Gutleben tested one of these samples' pH. She was shocked to find that the sample's pH was extremely high -- around 12. All the samples from near the barrels with halos turned out to be similarly alkaline. (An alkaline mixture is also known as a base, meaning it has a pH higher than 7 -- as opposed to an acid which has a pH less than 7).

This explained the limited amount of microbial DNA she and her colleagues had been able to extract from the halo samples. The samples turned out to have low bacterial diversity compared to other surrounding sediments and the bacteria came from families adapted to alkaline environments, like deep-sea hydrothermal vents and alkaline hot springs.

Analysis of the hard crust showed that it was mostly made of a mineral called brucite. When the alkaline waste leaked from the barrels, it reacted with magnesium in the seawater to create brucite, which cemented the sediment into a concrete-like crust. The brucite is also slowly dissolving, which maintains the high pH in the sediment around the barrels, and creates a place only few extremophilic microbes can survive. Where this high pH meets the surrounding seawater, it forms calcium carbonate that deposits as a white dust, creating the halos.




"This adds to our understanding of the consequences of the dumping of these barrels," said Jensen. "It's shocking that 50-plus years later you're still seeing these effects. We can't quantify the environmental impact without knowing how many of these barrels with white halos are out there, but it's clearly having a localized impact on microbes."

Prior research led by Lisa Levin, study co-author and emeritus biological oceanographer at Scripps, showed that small animal biodiversity around the barrels with halos was also reduced. Jensen said that roughly a third of the barrels that have been visually observed had halos, but it's unclear if this ratio holds true for the entire area and it remains unknown just how many barrels are sitting on the seafloor.

The researchers suggest using white halos as indicators of alkaline waste could help rapidly assess the extent of alkaline waste contamination near Catalina. Next, Gutleben and Jensen said they are experimenting with DDT contaminated sediments collected from the dump site to search for microbes capable of breaking down DDT.

The slow microbial breakdown the researchers are now studying may be the only feasible hope for eliminating the DDT dumped decades ago. Jensen said that trying to physically remove the contaminated sediments would, in addition to being a huge logistical challenge, likely do more harm than good.

"The highest concentrations of DDT are buried around 4 or 5 centimeters below the surface -- so it's kind of contained," said Jensen. "If you tried to suction that up you would create a huge sediment plume and stir that contamination into the water column."

In addition to Gutleben, Jensen and Levin, Sheila Podell, Douglas Sweeney and Carlos Neira of Scripps Oceanography co-authored the study, alongside Kira Mizell of the U.S. Geological Survey.
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The invisible plastic threat you can finally see | ScienceDaily
A joint team from the University of Stuttgart in Germany and the University of Melbourne in Australia has developed a new method for the straightforward analysis of tiny nanoplastic particles in environmental samples. One needs only an ordinary optical microscope and a newly developed test strip -- the optical sieve. The research results have now been published in Nature Photonics.


						
"The test strip can serve as a simple analysis tool in environmental and health research," explains Prof. Harald Giessen, Head of the 4th Physics Institute of the University of Stuttgart. "In the near future, we will be working toward analyzing nanoplastic concentrations directly on site. But our new method could also be used to test blood or tissue for nanoplastic particles."

Nanoplastics as a danger to humans and the environment

Plastic waste is one of the central and acute global problems of the 21st century. It not only pollutes oceans, rivers, and beaches but has also been detected in living organisms in the form of microplastics. Until now, environmental scientists have focused their attention on larger plastic residues. However, it has been known for some time that an even greater danger may be on the horizon: nanoplastic particles. These tiny particles are much smaller than a human hair and are created through the breakdown of larger plastic particles. They cannot be seen with the naked eye. These particles in the sub-micrometer range can also easily cross organic barriers such as the skin or the blood-brain barrier.

Color changes make tiny particles visible

Because of the small particle size, their detection poses a particular challenge. As a result, there are not only gaps in our understanding of how particles affect organisms but also a lack of rapid and reliable detection methods. In collaboration with a research group from Melbourne in Australia, researchers at the University of Stuttgart have now developed a novel method that can quickly and affordably detect such small particles. Color changes on a special test strip make nanoplastics visible in an optical microscope and allow researchers to count the number of particles and determine their size. "Compared with conventional and widely used methods such as scanning electron microscopy, the new method is considerably less expensive, does not require trained personnel to operate, and reduces the time required for detailed analysis," explains Dr. Mario Hentschel, Head of the Microstructure Laboratory at the 4th Physics Institute.

Optical sieve instead of expensive electron microscope

The "optical sieve" uses resonance effects in small holes to make the nanoplastic particles visible. A study on optical effects in such holes was first published by the research group at the University of Stuttgart in 2023. The process is based on tiny depressions, known as Mie voids, which are edged into a semiconductor substrate. Depending on their diameter and depth, the holes interact characteristically with the incident light. This results in a bright color reflection that can be seen in an optical microscope. If a particle falls into one of the indentations, its color changes noticeably. One can therefore infer from the changing color whether a particle is present in the void.




"The test strip works like a classic sieve," explains Dominik Ludescher, PhD student and first author of the publication in "Nature Photonics." Particles ranging from 0.2 to 1 mm can thus be examined without difficulty. "The particles are filtered out of the liquid using the sieve in which the size and depth of the holes can be adapted to the nanoplastic particles, and subsequently by the resulting color change can be detected. This allows us to determine whether the voids are filled or empty."

Number, size, and size distribution of particles can be determined

The novel detection method used can do even more. If the sieve is provided with voids of different sizes, only one particle of a suitable size will collect in each hole. "If a particle is too large, it won't fit into the void and will be simply flushed away during the cleaning process," says Ludescher. "If a particle is too small, it will adhere poorly to the well and will be washed away during cleaning." In this way, the test strips can be adapted so that the size and number of particles in each individual hole can be determined from the reflected color.

Synthesized environmental samples examined

For their measurements, the researchers used spherical particles of various diameters. These are available in aequous solutions with specific nanoparticle. Because real samples from bodies of water with known nanoparticle concentrations are not yet available, the team produced a suitable sample themselves. The researchers used a water sample from a lake that contained a mixture of sand and other organic components and added spherical particles in known quantities. The concentration of plastic particles was 150 mg/ml. The number and size distribution of the nanoplastic particles was also be determined for this sample using the "optical sieve."

Can be used like a test strip

"In the long term, the optical sieve will be used as a simple analysis tool in environmental and health research. The technology could serve as a mobile test strip that would provide information on the content of nanoplastics in water or soil directly on site," explains Hentschel. The team is now planning experiments with nanoplastic particles that are not spherical. The researchers also plan to investigate whether the process can be used to distinguish between particles of different plastics. They are also particularly interested in collaborating with research groups that have specific expertise in processing real samples from bodies of water.
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Hungry flathead catfish are changing everything in the Susquehanna | ScienceDaily
Flathead catfish, opportunistic predators native to the Mississippi River basin, have the potential to decimate native and recreational fisheries, disrupting ecosystems in rivers where they become established after their introduction or invasion from a nearby river drainage. That concern led a team of researchers from Penn State, the U.S. Geological Survey (USGS), and the Pennsylvania Fish and Boat Commission to assess how flatheads are affecting the food web and energy flow in the Susquehanna River in Pennsylvania, where they were first detected in 1991. Their population has grown rapidly in the decades since.


						
"Flatheads grow fast in this river system, attain large body sizes and can eat a variety of prey," said study first author Olivia Hodgson, a master's degree student in Penn State's Intercollege Graduate Degree Program in Ecology. "Because adult flatheads have few natural predators, flathead catfish can exert strong control over the ecosystem."

Hodgson is working with Tyler Wagner, a scientist with the USGS Pennsylvania Cooperative Fish and Wildlife Research Unit Program and a Penn State affiliate professor of fisheries ecology. He is senior author on the study. In findings published Sept. 4 in Ecology, the researchers reported that flathead catfish are apex predators.

Flatheads had the highest trophic position -- the level an organism occupies in a food web, based on its feeding relationships -- even higher than resident top predators such as smallmouth bass and channel catfish. Channel catfish had a lower trophic position in areas with flathead catfish. This means they now eat lower on the food chain, likely because they are being outcompeted by flatheads or avoiding them, the researchers explained. In areas with flathead catfish, they found, all species showed broader and overlapping diets.

"This suggests that resident species are changing what they eat to avoid competing with or being eaten by the invader," Hodgson said. "These findings support the 'trophic disruption hypothesis,' that says when a new predator enters an ecosystem, it forces existing species to alter their behavior, diets and roles in the food web. This can destabilize ecosystems over time. Our study highlights how an invasive species can do more than just reduce native populations -- it can reshape entire foodwebs and change how energy moves through ecosystems."

Although the predatory effects of invasive catfishes on native fish communities have been documented -- such as in a recent study on the Susquehanna River led by researchers at Penn State -- the impacts of invasion on riverine food webs are poorly understood, Hodgson noted. This study quantified the effects of invasive flathead catfish on the food web in the Susquehanna by comparing uninvaded river sections to invaded sections, focusing on several key species: flathead catfish -- invader, channel catfish and smallmouth bass -- resident predators, and crayfish and minnows -- prey.

In addition to evaluating trophic position, the researchers analyzed the isotopic niche occupied by the fish species -- the range of carbon and nitrogen markers found within the tissues of an organism, reflecting its diet and habitat, providing insights into its ecological role.




To reach their conclusions, the researchers employed stable isotope analysis, a widely used tool that can explain patterns within a food web, highlighting links between trophic positions, as well as the breadth and overlap of trophic niches. Stable isotope analysis is especially useful for studying invasion ecology, such as investigating trophic reorganization and trophic overlap between introduced and resident species.

When fish eat, their bodies incorporate the isotopic signature of their food. By sampling their tissues, scientists can measure nitrogen isotopes and determine their diet, carbon isotopes to determine habitat use, and compare isotopic signatures across regions to deduce fish migration or habitat shifts. For this study, channel catfish, smallmouth bass, minnows and crayfish were selected as focal species because a previous diet analysis conducted in collaboration with Penn State, USGS, and Pennsylvania Fish and Boat Commission researchers within the Susquehanna River, showed that these species are important prey for flathead catfish.

The researchers collected a total of 279 fish and 64 crayfish for stable isotope analysis, including 79 flathead catfish, 45 smallmouth bass, 113 channel catfish and 42 minnows comprising nine species. All samples were oven dried and ground to a fine powder using a mortar and pestle. Stable isotope samples were sent to Penn State's Core Facilities and the Michigan State University Stable Isotope Laboratories for isotope determination.

"Stable isotope analysis explained patterns within the Susquehanna food web in habitats invaded and not invaded by the flathead catfish, and it allowed us to understand links between different species in the river food web and how invasive species might lead to changes in how native species interact and compete, what they eat and how their diets overlap, and if they might be displaced from preferred habitats by the invader," Hodgson said. "We were able to infer resource use, helping us to better understand potential competition for resources and how this changes when flathead catfish become established."

Contributing to the research were: Sydney Stark, recent Penn State graduate with a master's degree in wildlife and fisheries science; Megan Schall, associate professor of biology and science at Penn State Hazleton; Geoffrey Smith, Susquehanna River biologist for the Pennsylvania Fish and Boat Commission; and Kelly Smalling, research hydrologist withtheU.S. Geological Survey, New Jersey Water Science Center.

Funding for this research was provided by Pennsylvania Sea Grant and the U.S. Geological Survey.
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Why some plants are taking over the world | ScienceDaily
The spread of species beyond their native habitat is a human-made environmental change on a global scale. Among vascular plants, over 16,000 species have now permanently settled in foreign countries. The majority of these "naturalizations" has taken place since the 1950s and predominantly in regions with considerable human influence.


						
Naturalized alien plants, also known as neophytes, can have major impacts on the affected regions' ecosystems. This is particularly evident in the case of invasive plants, which are spreading rapidly in new regions and outcompete the native flora. But what makes these plants so successful? Is it because they are exploiting an "ecological gap" in the foreign ecosystem, allowing them to thrive so easily? Or are they simply "naturally" good at expanding their range? In other words: Do plant species that are on the rise in their native habitats also become globally widespread as naturalized aliens?

Led by the University of Konstanz, an international research team found clear evidence supporting this theory. Their study compared the spread of 3,920 native plant species in ten European countries with how widely these species are naturalized globally. Europe is one of the world's "main exporters" of naturalized plants. "Our results show that many of the European plant species that successfully naturalize in foreign ecosystems are species that have expanded rapidly in their European home regions as well," explains Konstanz biologist Mark van Kleunen, who led the study. "Plants that are declining in their natural range, on the other hand, rarely succeed in settling in foreign areas."

The results of the study indicate that it could be the same characteristics that make plants successful both in their homelands and in foreign regions. The researchers identified common characteristics of these species: "In general, they are tall, ecologically versatile generalists that are highly competitive and prefer nutrient-rich habitats," summarizes Rashmi Paudel, first author of the study.

"If the plant species that are widespread and on the rise within their native habitats are essentially the same as those that spread successfully - and sometimes become invasive - in other regions of the world, then it stands to reason that both processes are at least based on similar biological mechanisms," concludes Paudel. "This could reflect that the selective pressures that have made certain species common in their native regions also have preadapted them for success as invaders. This could also reflect that such common species were more likely to be picked up, transported and introduced elsewhere." Observing the dynamics of the spread of native plants at home can thus provide valuable indications for assessing the likelihood of their establishment in new territories.
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The ocean's most abundant microbe is near its breaking point | ScienceDaily
Among the tiniest living things in the ocean are a group of single celled microbes called Prochlorococcus. They are cyanobacteria, also known as blue-green algae, and they supply nutrients for animals all the way up the food chain. Over 75% of surface waters teem with Prochlorococcus, but as ocean temperatures rise, researchers fear that the water might be getting too warm to support the population.


						
Prochlorococcus is the most abundant photosynthesizing organism in the ocean, accounting for 5% of global photosynthesis. Because Prochlorococcus thrive in the tropics, researchers predicted that they would adapt well to global warming. Instead, a new study finds that Prochlorococcus prefers water between 66 and 86 degrees and doesn't tolerate water much warmer. Climate models predict that subtropical and tropical ocean temperatures will exceed that threshold in the next 75 years.

"For a long time, scientists thought Prochlorococcus was going to do great in the future, but in the warmest regions, they aren't doing that well, which means that there is going to be less carbon -- less food -- for the rest of the marine food web," said Francois Ribalet, a University of Washington research associate professor of oceanography, who led the study.

Their results were published in Nature Microbiology on Sept. 8.

In the past 10 years, Ribalet and colleagues have embarked on close to 100 research cruises to study Prochlorococcus. His team has analyzed approximately 800 billion Prochlorococcus-sized cells across 150,000 miles around the world to figure out how they are doing and whether they can adapt.

"I had really basic questions," Ribalet said. "Are they happy when it's warm? Or are they not happy when it's warm?" Most of the data comes from cells grown in culture, in a lab setting, but Ribalet wanted to observe them in their natural ocean environment. Using a continuous flow cytometer -- called SeaFlow -- they fired a laser through the water to measure cell type and size. They then built a statistical model to monitor cell growth in real time, without disturbing the microbes.

Results showed that the rate of cell division varies with latitude, possibly due to the amount of nutrients available, sunlight or temperature. The researchers ruled out nutrient levels and sunlight before zeroing in on temperature. Prochlorococcus multiply most efficiently in water that is between 66 and 84 degrees, but above 86, rates of cell division plummeted, falling to just one-third of the rate observed at 66 degrees. Cell abundance followed the same trend.




In the ocean, mixing transports most nutrients to the surface from the deep. This occurs more slowly in warm water, and surface waters in the warmest regions of the ocean are nutrient-scarce. Cyanobacteria are one of the few microbes that have adapted to live in these conditions.

"Offshore in the tropics, the water is this bright beautiful blue because there's very little in it, aside from Prochlorococcus," Ribalet said. The microbes can survive in these areas because they require very little food, being so small. Their activity supports most of the marine food chain, from small aquatic herbivores to whales.

Over millions of years, Prochlorococcus has perfected the ability to do more with less, shedding genes it didn't need and keeping only what was essential for life in nutrient-poor tropical waters. This strategy paid off spectacularly, but now, with oceans warming faster than ever before, Prochlorococcus is constrained by its genome. It can't retrieve stress response genes discarded long ago.

"Their burnout temperature is much lower than we thought it was," Ribalet said. The previous models assumed that the cells would continue dividing at a rate that they can't sustain because they lack the cellular machinery to cope with heat stress.

Prochlorococcus is one of two cyanobacteria that dominate tropical and subtropical waters. The other, Synechococcus, is larger, with a less streamlined genome. The researchers found that although Synechococcus can tolerate warmer water, it needs more nutrients to survive. Should Prochlorococcus numbers dwindle, Synechococcus could help fill the gap, but it isn't clear what the impact of this would be on the food chain.

"If Synechococcus takes over, it's not a given that other organisms will be able to interact with it the same way they have interacted with Prochlorococcus for millions of years," Ribalet said.




Climate projections estimate ocean temperatures based on greenhouse gas emission trends. In this study, the researchers tested how Prochlorococcus might fare in moderate- and high-warming scenarios. In the tropics, modest warming could reduce Prochlorococcus productivity by 17%, but more advanced warming would decimate it by 51%. Globally, the moderate scenario produced a 10% decline while warmer forecasts reduced Prochlorococcus by 37%.

"Their geographic range is going to expand toward the poles, to the north and south," Ribalet said. "They are not going to disappear, but their habitat will shift." That shift, he added, could have dramatic implications for subtropical and tropical ecosystems.

Still, the researchers acknowledge the limitations of their study. They couldn't study every cell or sample every body of water. Their measurements are based on pooled samples, which could mask the presence of a heat-tolerant strain.

"This is the simplest explanation for the data that we have now," Ribalet said. "If new evidence of heat tolerant strains emerges, we'd welcome that discovery. It would offer hope for these critical organisms."

Co-authors include E. Virginia Armbrust, a UW professor of oceanography; Stephanie Dutkiewicz, a senior research scientist in the Center for Sustainability Science and Strategy at MIT; and Erwan Monier, co-director of the Climate Adaptation Research Center and an associate professor in the Department of Land, Air and Water Resources at UC Davis.

This research was funded by the Simons Foundation and other government, foundation and industry funders of the MIT Center for Sustainability Science and Strategy.
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Antarctica's frozen heart is warming fast, and models missed it | ScienceDaily
Scientists have confirmed that East Antarctica's interior is warming faster than its coastal areas and identified the cause. A 30-year study, published in Nature Communications and led by Nagoya University's Naoyuki Kurita, has traced this warming to increased warm air flow triggered by temperature changes in the Southern Indian Ocean. Previously considered an observation "blind spot," East Antarctica contains most of the world's glacial ice. This newly identified warming mechanism indicates that current predictions may underestimate the rate of future Antarctic ice loss.


						
Collecting data in Earth's most extreme environment 

Antarctica, the world's coldest, driest, and windiest continent, contains about 70% of Earth's freshwater frozen in its massive ice sheets. Climate change in the region has been studied using data from manned stations located mostly in coastal areas. However, the Antarctic interior has only four manned stations, with long-term climate data available for just two: Amundsen-Scott Station (South Pole) and Vostok Station (East Antarctic Interior). Therefore, the actual state of climate change in the vast interior remained largely undocumented.

The research group collected observation data from three unmanned weather stations in East Antarctica where observations have continued since the 1990s: Dome Fuji Station, Relay Station, and Mizuho Station. They created a monthly average temperature dataset spanning 30 years, from 1993 to 2022.

Annual average temperature changes showed that all three locations experienced temperature increases at a rate of 0.45-0.72degC per decade, faster than the global average. The researchers analyzed meteorological and oceanic data and traced this temperature rise to changes in the Southern Indian Ocean that alter atmospheric circulation patterns and transport warm air toward Antarctica's interior.

Current climate models do not capture this warming process, so future projections of temperature for Antarctica may be underestimated. "While interior regions show rapid warming, coastal stations have not yet experienced statistically significant warming trends," Professor Naoyuki Kurita from the Institute for Space-Earth Environmental Research at Nagoya University said. "However, the intensified warm air flow over 30 years suggests that detectable warming and surface melting could reach coastal areas like Syowa Station soon."

The Southern Indian Ocean-East Antarctica climate connection 

Ocean fronts -- areas where warm and cold ocean waters meet -- create sharp temperature boundaries in the Southern Indian Ocean. Because global warming heats ocean waters unevenly, it intensifies these temperature differences: stronger oceanic fronts lead to more storm activity and atmospheric changes that create a "dipole" pattern, with low pressure systems in mid-latitudes and high pressure over Antarctica. The high-pressure system over Antarctica pulls warm air southward and carries it deep into the continent.

Now, for the first time, scientists have comprehensive weather station data demonstrating that East Antarctica's interior is warming faster than its coasts and have identified the major cause of this change. The study provides important insights into how quickly the world's largest ice reservoir will respond to continued global warming.
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How orangutans thrive in feast and famine without gaining weight | ScienceDaily
Humans could learn a thing or two from orangutans when it comes to maintaining a balanced, protein-filled diet.


						
Great apes native to the rainforests of Indonesia and Malaysia, orangutans are marvels of adaptation to the vagaries of food supply in the wild, according to an international team of researchers led by a Rutgers University-New Brunswick scientist. The critically endangered primates outshine modern humans in avoiding obesity through their balanced choices of food and exercise, the scientists found.

The researchers reported their findings, based on 15 years of firsthand observations of wild orangutans in the jungles of Borneo, in Science Advances.

"These findings show how wild Bornean orangutans adapt to changes in their environment by adjusting their nutrient intake, behavior and energy use," said Erin Vogel, the Henry Rutgers Term Chair Professor in the Department of Anthropology in the School of Arts and Sciences, who led the study. "The work highlights the importance of understanding natural dietary patterns and their impact on health, both for orangutans and humans."

Orangutans are one of the closest living relatives to humans, sharing a common ancestor, Vogel said. This evolutionary relationship means that orangutans and humans have similar physiological and metabolic processes, dietary needs and behavioral adaptations. Studying orangutans can provide insights into the evolutionary adaptations that might also be relevant to humans, she said.

Humans also exhibit metabolic flexibility, Vogel said, but modern diets high in processed foods can disrupt this balance, leading to metabolic disorders such as diabetes.

While orangutans reduce physical activity during low fruit periods to conserve energy, Vogel said, humans, especially those with sedentary lifestyles, may not adjust their energy expenditure to match their caloric intake, leading to weight gain and associated health issues.




"Understanding these adaptations can help us learn more about how humans can manage their diets and health," Vogel said. "It also highlights the importance of conserving orangutan habitats to ensure their survival."

The research was conducted at the Tuanan Orangutan Research Station in the Mawas Conservation Area in Central Kalimantan, Indonesia, on the island of Borneo. The conservation area, a peat swamp forest, protects about 764,000 acres, an area roughly the size of Rhode Island. Peat forests are richly biodiverse, ancient ecosystems with landscapes dominated by waterlogged trees that grow on layers of dead leaves and plant material.

Understanding the dietary strategies of orangutans can inform better nutritional practices for humans, said Vogel, who also is director of the Center for Human Evolutionary Studies at Rutgers.

"In essence, the research on orangutans underscores the importance of dietary balance and metabolic flexibility, which are crucial for maintaining health in both orangutans and humans," Vogel said. "It suggests that modern dietary habits, characterized by high consumption of processed foods rich in sugars and fats, can lead to metabolic imbalances and health issues."

In earlier studies, Vogel and an international team of colleagues established the patterns by which orangutans fed. Orangutans prefer to eat fruit because it is rich in carbohydrates, but when fruit is scarce, they switch to eating more leaves, bark and other foods that can provide more protein but fewer sugary carbohydrates. In times of high fruit availability, orangutans still consume protein but get most of their energy from carbohydrates and fats in the fruit.

"We wanted to find out how their bodies handle these changes," Vogel said. "We tested how the availability of fruit affects their diet and how their bodies adapt to avoid energy imbalance. We looked at how they switch between different types of fuel - like fats and proteins - when preferred food availability changes."

To conduct the study, Vogel, research colleagues, students and a staff that mostly included field technicians indigenous to the island of Borneo collected data for more than a decade on what the orangutans ate daily and analyzed their urine to see how their bodies responded to any nutritional changes. This required staying in close proximity to the ape in the equatorial, humid jungle from dawn until night.




The scientists made a number of key findings:
    	Orangutans avoid obesity as part of a response to the significant fluctuations - in both magnitude and duration - in fruit availability in their natural habitat. Unlike humans in Western culture, who have constant access to high-calorie foods, orangutans experience periods of both abundance and scarcity. The periods of scarcity and resulting low caloric intake, similar to humans' intermittent fasting, may help maintain their health by reducing oxidative stress.
    	During periods of fruit scarcity, orangutans exhibit metabolic flexibility, switching to using stored body fat and muscle protein for energy. This allows them to survive when food is scarce.
    	During periods of fruit scarcity, orangutans exhibit behavioral adaptability, relying on reduced physical activity as well as stored energy and muscles to conserve energy. They rest more, go to sleep earlier, travel less and spend less time with other orangutans. This flexibility enables them to use body fat and protein for fuel when needed. They rebuild fat reserves and muscle when fruit availability is high.
    	The orangutan diet also prioritizes a consistent level of protein, which contrasts with a modern Western diet, which often can be rich in low-cost, energy-dense, protein-poor foods. Those choices contribute to obesity and metabolic diseases in humans.

This research builds on a report published earlier this year in The American Journal of Biological Anthropology, led by doctoral student Will Aguado, as the first author. This study found that orangutans at Tuanan get most of their protein from the leaves and seeds of just one out of nearly 200 species in the diet -- a vine called Bowringia callicarpa. The protein in this plant fuels orangutans through seasons of fruit scarcity and likely allows orangutans at Tuanan to persist and for their population to grow.

Other scientists on the study from Rutgers included Malcolm Watford, a professor in the Department of Nutritional Sciences, Rutgers School of Environmental and Biological Sciences; and former Rutgers doctoral student Rebecca Brittain, Tatang Mitra-Setia and Sri Suci Utami from Universitas Nasional in Indonesia, graduate students William Aguado, Astri Zulfa and Alysse Moldawer, all with the Department of Anthropology in the School of Arts and Sciences. Former graduate student Timothy Bransford, who also contributed to the study, is now at Eckerd College, St. Petersburg, Fla.

Researchers from the following institutions also contributed to the study: The Max Planck Institute of Animal Behavior and the University of Konstanz in Germany; Yale University; Jagiellonian University in Krakow, Poland; the University of Cincinnati; the University of Colorado; Eckerd College in St. Petersburg, Fla.; Universitas Nasional in Jakarta, Indonesia; National Research and Innovation Agency in Cibinong-Bogor, Indonesia; University of Zurich in Switzerland; Hunter College of the City University of New York; and the University of Sydney in Australia.
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Salmon's secret superfood is smaller than a grain of salt | ScienceDaily
In northern California, salmon are more than just fish -- they're a cornerstone of tribal traditions, a driver of tourism and a sign of healthy rivers. So it may not come as a surprise that NAU and University of California Berkeley scientists working along the region's Eel River have discovered a micro-scale nutrient factory that keeps rivers healthy and allows salmon to thrive.


						
The scientists' new study in Proceedings of the National Academy of Sciences (PNAS) reveals how a partnership between algae and bacteria works like nature's clean-nitrogen machine, turning nitrogen from the air into food that fuels river ecosystems without fertilizers or pollution. The hidden nutrient factory boosts populations of aquatic insects, which young salmon rely on for growth and survival.

At the heart of the scientists' discovery is a type of diatom -- a single-celled aquatic plant in a glass-like shell -- called Epithemia. The golden-brown diatom, smaller than a grain of table salt and approximately the width of a human hair, plays a massive role in keeping rivers productive. Inside each diatom live bacterial partners housed within the cell called diazoplasts -- tiny nitrogen-fixing compartments that transform air into plant food. The diatom Epithemia captures sunlight and makes sugar, which the diazoplast uses to turn atmospheric nitrogen into a nutrient form. In return, the diazoplast provides nitrogen that helps the diatom keep photosynthesizing.

"This is nature's version of a clean nutrient pipeline, from sunlight to fish, without the runoff that creates harmful algal blooms," said Jane Marks, biology professor at Northern Arizona University and lead author of the study.

By late summer, Marks said, strands of the green alga Cladophora are draped with rusty-red Epithemia along the Eel River. At this stage, the algae-bacteria duos supply up to 90% of the new nitrogen entering the river's food web, giving insect grazers the fuel they need and powering salmon from the bottom up.

"Healthy rivers don't just happen -- they're maintained by ecological interactions, like this partnership," said Mary Power, co-author of the study and faculty director of UC Berkeley's Angelo Coast Range Reserve, where the field study took place. "When native species thrive in healthy food webs, rivers deliver clean water, wildlife and essential support for fishing and outdoor communities."

Using advanced imaging, the research team watched the partners trade life's essentials in a perfect loop: The diatom used sunlight and carbon dioxide to make sugar and share it with the bacterium, which then used the sugar to turn nitrogen from the air into plant food. That nitrogen helped the diatom make even more sugar, because the key enzymes of photosynthesis need lots of nitrogen.




"It's like a handshake deal: Both sides benefit, and the entire river thrives," said Mike Zampini, a postdoctoral researcher at NAU and the study's isotope tracing lead. "The result is a beautifully efficient cycle of energy and nutrients."

This partnership isn't unique to the Eel River. Epithemia and similar diatom-diazoplast teams live in rivers, lakes and oceans across the world, often in places where nitrogen is scarce. That means they may be quietly boosting productivity in many other ecosystems.

Beyond its role in nature, this clean and efficient nutrient exchange could inspire new technologies such as more efficient biofuels, natural fertilizers that don't pollute or even crop plants engineered to make their own nitrogen, cutting costs for farmers while reducing environmental impacts.

When nature engineers solutions this elegant, Marks said, it reminds us what's possible when people, places and discovery come together.

Other researchers involved in the study included NAU faculty Bruce Hungate and Egbert Schwartz, staff members Michael Wulf and Victor Leshyk and graduate students Raina Fitzpatrick and Saeed Kariunga; University of Alabama professor Steven Thomas and graduate student Augustine Sitati; and Lawrence Livermore National Laboratory researchers Ty Samo, Peter Weber, Christina Ramon and Jennifer Pett-Ridge. The research was funded in part by a grant from the National Science Foundation's Rules of Life/Microbiome program (#2125088). Research at Lawrence Livermore National Labs was conducted under U.S. Department of Energy Contract DE-AC52-07NA27344.
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Scientists finally crack the mystery of rogue waves | ScienceDaily

On New Year's Day 1995, a monstrous 80-foot wave in the North Sea slammed into the Draupner oil platform. The wall of water crumpled steel railings and flung heavy equipment across the deck -- but its biggest impact was what it left behind: hard data. It was the first time a rogue wave had ever been measured in the open ocean.

"It confirmed what seafarers had described for centuries," said Francesco Fedele, associate professor Georgia Tech's School of Civil and Environmental Engineering. "They always talked about these waves that appear suddenly and are very large -- but for a long time, we thought this was just a myth."

Rethinking Rogues

No longer the stuff of legend, that single wave stunned scientists and launched decades of debate over how rogue waves form.

Fedele -- a longtime skeptic of the conventional explanations -- led an international team to investigate rogue wave origins. The results, published in Nature's Scientific Reports, underscore the significance of their findings. The team analyzed 27,500 wave records collected over 18 years in the North Sea. It was the most comprehensive dataset of its kind.

Each record captured 30 minutes of detailed wave activity: height, frequency, and direction. Their findings challenged long-held assumptions. To occur, these towering waves don't require "exotic" forces -- just the right alignment of familiar ones.




Fedele explained, "Rogue waves follow the natural orders of the ocean -- not exceptions to them. This is the most definitive, real-world evidence to date."

Extraordinary Waves, Ordinary Physics

The dominant theory about rogue wave formation has been a phenomenon called modulational instability, a process where small changes in timing and spacing between waves cause energy to concentrate into a single wave. Instead of staying evenly distributed, the wave pattern shifts, causing one wave to suddenly grow much larger than the rest.

Fedele pointed out that modulational instability "is mainly accurate when the waves are confined within channels, like in lab experiments, where energy can only flow in one direction. In the open ocean, though, energy can spread in multiple directions."

A Deep Dive Into the Data

When Fedele and his team analyzed the North Sea data, they found no evidence of modulational instability in rogue waves. Instead, they discovered the biggest waves appear to be a product of two simpler effects:
    	Linear focusing -- when waves traveling at different speeds and directions that happen to align at the same time and place. They stack together to form a much taller crest than usual.
    	Second-order bound nonlinearities -- natural wave effects that stretch the shape of a wave, making the crest steeper and taller while flattening the trough. This distortion makes big waves even taller by 15-20%.

Fedele explained that when these two standard wave behaviors align, the result is a much larger wave. The nonlinear nature of ocean waves provides an extra boost, pushing them to expand further.




From Failure to Forecast

Fedele stressed that this research has real-world urgency. Rogue waves aren't just theoretical, they are real, powerful, and a danger to ships and offshore structures. Fedele said many forecasting models still treat rogue waves as unpredictable flukes. "They're extreme, but they're explainable." he said.

Updating those models, he added, is critical. "It's fundamental for the safety of ship navigation, coastal structures, and oil platforms," Fedele explained. "They have to be designed to endure these extreme events."

Fedele's research is already informing how others think about ocean risk. The National Oceanic and Atmospheric Administration and energy company Chevron use his models to forecast when and where rogue waves are most likely to strike.

Fedele is now using machine learning to comb through decades of wave data, training algorithms to detect the subtle combinations -- height, direction, timing -- that precede extreme waves. The goal is to give forecasters more accurate tools that predict when a rogue wave could strike.

The lesson from this study is simple: Rogue waves aren't exceptions to the rules -- they're the result of them. Nature doesn't need to break its own laws to surprise us. It just needs time, and a rare moment where everything lines up just wrong.

Although ocean waves may seem random, extreme waves like rogues follow a natural recognizable pattern. Each rogue wave carries a kind of "fingerprint" -- a structured wave group before and after the peak that reveals how it formed.

"Rogue waves are, simply, a bad day at sea," Fedele said. "They are extreme events, but they're part of the ocean's language. We're just finally learning how to listen."
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Dinosaur teeth reveal secrets of Jurassic life 150 million years ago | ScienceDaily
What did long-necked dinosaurs eat - and where did they roam to satisfy their hunger? A team of researchers has reconstructed the feeding behavior of sauropods using cutting-edge dental wear analysis. Their findings, published in Nature Ecology and Evolution, show that microscopic enamel wear marks provide surprising insights into migration, environmental conditions, and niche distribution within ecosystems from 150 million years ago.


						
How did massive dinosaurs live during the Jurassic period? What did they eat, how did they share their habitats - and did they perhaps migrate seasonally? These questions have been explored by an international team of researchers led by Dr Daniela E. Winkler, a postdoctoral researcher at Kiel University, Dr Emanuel Tschopp, visiting scientist at the LIB and research associate at Freie Universitat Berlin, and Andre Saleiro, PhD student at NOVA University Lisbon. Their new study employs an unusual method: using wear marks on fossilised teeth as a window into the past.

"I still find it fascinating that microscopic scratches on fossil teeth can tell us so much about diet and even behavior," says Winkler, an expert in the applied methodology. The technique, known as Dental Microwear Texture Analysis (DMTA), was originally developed by a research group led by LIB scientist Professor Thomas Kaiser for studying mammals. The current study, published in Nature Ecology and Evolution, marks the first systematic application of the method to sauropods. The analyses were carried out in the laboratories of the LIB.

Tooth Enamel as an Environmental Archive

The team analyzed 322 high-resolution 3D scans of tooth surfaces from three geological formations that are famous for their dinosaur fossils: the Lourinha Formation in Portugal, the Morrison Formation in the USA, and the Tendaguru Formation in Tanzania. All the teeth came from a total of 39 individuals. Samples were taken directly from original teeth or from high-resolution silicone molds. "We're talking about structures at the micrometer scale," Winkler explains. "These tiny wear marks results from the interaction between tooth and food - they reveal what the animals had eaten in the last days or weeks of their lives."

Surprising Differences between Species and Regions

The statistical analyses revealed clear differences between various sauropod groups and their localities oder geographic regions. Particularly striking was the high variability in wear patterns among the flagellicaudatans - a group of long-tailed sauropods that includes the well-known Diplodocus. This heterogeneity suggests that these animals had access to a variety of food sources and displayed generalist feeding behavior.




A particular surprise was that Camarasaurus specimens from both Portugal and the USA had highly uniform wear patterns. Such consistency in microwear is unlikely to be explained solely by uniform plant availability - rather, it indicates that these dinosaurs deliberately sought out the same preferred food sources throughout the year. "The climate at the time in both Portugal and the USA was highly seasonal, so certain plants likely weren't available year-round," explains Emanuel Tschopp. "The consistency in Camarasaurus tooth wear suggests they may have migrated seasonally to access the same resources."

Things were different with the titanosauriforms from Tanzania, whose teeth showed significantly more intense and complex wear. The researchers interpret this as a result of specific environmental conditions: the Tendaguru Formation featured tropical to semi-arid climates and nearby was a large desert belt, from where quartz sand was probably often blown onto plants these sauropods ate. This sand-contaminated diet likely caused the highly abrasive wear patterns seen on the teeth.

Climate, Not Plant Variety, as the Key Factor

There were also clear differences between the regions themselves: teeth from Tanzania were consistently more heavily worn than those from Portugal or the USA. The crucial influencing factor? Climate.

"One of the most interesting aspects of this work is that we were able to relate differences in dental wear patterns to palaeogeography and the habitat preferences of different sauropod faunas," concludes Andre Saleiro. These findings also guide his future research: "The study showed me how to approach my ongoing work on niche partitioning in herbivorous dinosaurs - by focusing on specific palaeo-environments to better understand the ecological relationships within species groups, and how these differences evolved across ecosystems."

For Emanuel Tschopp, this is also one of the most exciting elements of the research: "With these microscopic traces, we can suddenly make behavioral statements about these enormous extinct animals. Migration, specialization, niche use - it all becomes tangible." Another notable aspect: wear patterns differed depending on the area of the tooth - on the side (buccal) or on the chewing surface (occlusal). These differences were accounted for in the analysis to avoid distortion.




Relevance for Biodiversity Research

This study provides not only new insights into the lives of individual dinosaur species but also contributes to a broader understanding of paleoecological relationships. Niche partitioning, climate-driven adaptations, and potential competition avoidance can thus be identified even in fossilized ecosystems.

"We demonstrate that ecological principles like niche formation and migration behavior were important not just today, but already 150 million years ago," says Winkler. Tschopp adds: "The sauropods of the Morrison Formation show enormous species diversity - and that diversity was only possible because the species behaved differently and occupied different dietary niches."

Looking Ahead: More Teeth, More Knowledge

The research is far from over. Future studies aim to explore whether juvenile and adult sauropods differed in their diets, or how dwarf species such as Europasaurus from Lower Saxony adapted to their specific island environment. Saleiro is already working on an expanded dataset for the Portuguese fauna, including other herbivorous dinosaurs.

"What excites me is that we can keep refining this method - and every new sample adds another piece to the puzzle," says Winkler. "Our tools are getting better - and so is our understanding of what life back then was really like." Tschopp agrees: "We're still at the beginning with this method - but combining paleontology, modern technology and interdisciplinary collaboration opens up fascinating insights into ancient worlds."
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Flamingos reveal their secret to staying young | ScienceDaily
Is aging inevitable? While most living beings age, some do so more slowly than others. A new scientific study published in the Proceedings of the National Academy of Science (PNAS) addresses a fascinating question: what if migration influences the way we age?


						
To explore this mystery, scientists turned their attention to the pink flamingo (Phoenicopterus roseus), a graceful migratory bird that is emblematic of the Camargue region of France. Birds that do not all age in the same way Thanks to a flamingo tagging and tracking program conducted for over 40 years by the Tour du Valat research institute, scientists have discovered a surprising phenomenon: migratory flamingos age more slowly than resident flamingos. In this species, some birds remain in the Camargue for their entire lives (they are called 'residents'), while others travel every year along the shores of the Mediterranean (these are the 'migrants'). At the beginning of their adult life, resident flamingos fare better: well established in the lagoons of the French Mediterranean coast during the winter, they survive and reproduce more than migrants. But at what cost? As they age, residents decline more rapidly. With 40% greater aging, their ability to reproduce decreases and the risk of death increases faster than among migratory flamingos. On the contrary, migratory flamingos, those that leave to spend the winter in Italy, Spain or North Africa, pay a high price for these seasonal journeys early in life (higher mortality and lower reproduction rates) but seem to compensate for this by slower aging at an advanced age. Thus, the onset of the aging process occurs earlier in residents (20.4 years on average) than in migrants (21.9 years).

Migration: An Animal Behavior That Influences Aging 

This study shows that seasonal migration -- a behavior exhibited by billions of animals -- can influence the rate of aging. In flamingos, deciding not to migrate offers advantages early in life that are associated with accelerated senescence at an advanced age. "This is probably linked to a compromise between performance when young and health in old age," explains Sebastien Roques, researcher at the CNRS and co-author of the study. "Residents live intensely at first, but pay for this pace later on. Migrants, on the other hand, seem to age more slowly." With their long lifespan (some live to be over 50 years old!) and behavioral diversity, flamingos are more than just an iconic animal of the Camargue. They also provide an ideal model for understanding aging in animals. "That's the whole point of having continued this study over the long term. Initiated in 1977 in the Camargue by tagging flamingos with rings that can be read from a distance with a telescope, this program still allows us to observe flamingos tagged that year," explain Arnaud Bechet and Jocelyn Champagnon, research directors at the Tour du Valat and co-authors of the study. "This is a unique dataset that is proving invaluable for understanding the mechanisms of aging in animal populations."

Unravelling the secrets of aging, a scientific and existential quest

This discovery is part of an exciting field of research: senescence, or biological aging. Hugo Cayuela, one of the study's co-authors and a researcher at the University of Oxford, comments: "Understanding the causes of changes in the rate of aging is a problem that has obsessed researchers and polymath philosophers since ancient times." He continues "For a long time, we thought that these variations occurred mainly between species. But recently, our perception of the problem has changed. We are accumulating evidence showing that, within the same species, individuals often do not age at the same rate due to genetic, behavioral and environmental variations." By studying how certain animals are born, reproduce and die, scientists hope to unlock the secrets of aging... In doing so, they are attempting to answer one of the most existential and central questions in biology: why and how do we die?

About the Tour du Valat

The Tour du Valat is a research institute for the conservation of Mediterranean wetlands, based in Camargue (France), with the status of a private foundation recognized as being of public interest. Founded in 1954 by Luc Hoffmann, the Tour du Valat has since developed its research activities with one constant concern: to better understand these environments -- wetlands are the most abundant and most threatened ecosystem on the planet -- to manage them better. Convinced that Mediterranean wetlands can only be preserved if human activities and the protection of natural heritage go hand in hand, the Tour du Valat has been developing research and integrated management programs for many years that promote exchanges between users and scientists, mobilize a community of stakeholders and promote the benefits of wetlands to decision-makers.
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Scientists just cracked a 60-million-year-old volcanic mystery | ScienceDaily
What do the rumblings of Iceland's volcanoes have in common with the now peaceful volcanic islands off Scotland's western coast and the spectacular basalt columns of the Giant's Causeway in Northern Ireland?


						
About sixty million years ago, the Icelandic mantle plume -- a fountain of hot rock that rises from Earth's core-mantle boundary -- unleashed volcanic activity across a vast area of the North Atlantic, extending from Scotland and Ireland to Greenland.

For decades, scientists have puzzled over why this burst of volcanism was so extensive. Now, research led by the University of Cambridge has found that differences in the thickness of tectonic plates around the North Atlantic might explain the widespread volcanism.

The researchers compiled seismic and temperature maps of Earth's interior, finding that patches of thinner tectonic plate acted like conduits, funneling the plume's molten rock over a wide area.

Iceland, which is one of the most volcanically active places on Earth, owes its origin largely to the mantle plume. Beyond volcanism, the Iceland Plume's influence even extends to shaping the seafloor and ocean circulation in the North Atlantic and, in turn, climate through time. Despite its global significance, many aspects of the plume's behavior and history remain elusive.

"Scientists have a lot of unanswered questions about the Iceland plume," said Raffaele Bonadio, a geophysicist at Cambridge's Department of Earth Sciences and lead author of the study.

Bonadio set out to explain why the plume's volcanic imprint was much more widespread sixty million years ago -- before the Atlantic opened -- forming volcanoes and lava outpourings stretching over thousands of kilometers. The pattern could be explained by the mantle plume spreading outward in a branched, flowing formation, Bonadio explained, "but evidence for such flow has been scarce."

In search of answers, Bonadio focused on a segment of the North Atlantic Igneous Province to better understand the complex distribution of volcanoes in Scotland and Ireland. He wanted to know if the structure of Earth's tectonic plates played a role in the surface expression of volcanism.




Using seismic data extracted from earthquakes, Bonadio created a computer-generated image of Earth's interior beneath Britain and Ireland. This method, known as seismic tomography, works similarly to a medical CT scan, revealing hidden structures deep within the planet. Bonadio coupled this with seismic thermography measurements -- a new method developed by the team -- which reveal variations in the temperature and thickness of the tectonic plate.

He found that northwest Scotland and Ireland's volcanoes formed in areas where the lithosphere (Earth's rigid outer layer that makes up the tectonic plates) is thinner and weaker.

"We see ancient volcanoes concentrated within this corridor of thin lithosphere beneath the Irish Sea and surrounding areas," said Bonadio. He thinks the hot plume material was preferentially funneled along this corridor, ponding in the thin plate areas due to its buoyancy.

Previously, some scientists had put forward alternative, non-mantle plume origins for the volcanic activity, said Bonadio. But his new research shows the scattering could be explained by the magma being diverted and re-routed to areas of thinner lithosphere.

Sergei Lebedev, from the University of Cambridge said, "this striking correlation suggests that hot plume material eroded the lithosphere in this region. This resulting combination of thin lithosphere, hot asthenosphere and decompression melting likely caused the uplift and volcanic activity."

Previously, the authors have found a close link between the uneven distribution of earthquakes in Britain and Ireland and the thickness of the lithosphere, showing how the scars left by the mantle plume influence seismic hazards today.

Bonadio and Lebedev are also using their methods to map geothermal energy resource potential. "In Britain and Ireland, the greatest supply of heat from the Earth's mantle is in the same places where volcanoes erupted sixty million years ago, and where the lithosphere is thinner," said Lebedev. He and Bonadio are working with international colleagues to apply their new seismic thermography methods to global geothermal assessment.
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Panama's ocean lifeline vanishes for the first time in 40 years | ScienceDaily
During the dry season in Central America (generally between December and April), northern trade winds generate upwelling events in the ocean waters of the Gulf of Panama. Upwelling is a process that allows cold, nutrient-rich waters from the depths of the ocean to rise to the surface. This dynamic supports highly productive fisheries and helps protect coral reefs from thermal stress. Thanks to this movement of water, the sea along Panama's Pacific beaches remains cooler during the "summer" vacation season.


						
Scientists from the Smithsonian Tropical Research Institute (STRI) have studied this phenomenon and their records show that this seasonal upwelling, which occurs from January to April, has been a consistent and predictable feature of the gulf for at least 40 years. However, researchers recently recorded that in 2025, this vital oceanographic process did not occur for the first time. As a result, the typical drops in temperature and spikes in productivity during this time of year were diminished. In the recently published article in the journal PNAS, scientists suggest that a significant reduction in wind patterns was the cause of this unprecedented event, revealing how climate disruption can quickly alter fundamental oceanic processes that have sustained coastal fishing communities for thousands of years. Still, further research is needed to determine a more precise cause and its potential consequences for fisheries.

This finding highlights the growing vulnerability of tropical upwelling systems, which, despite their enormous ecological and socioeconomic importance, remain poorly monitored. It also underscores the urgency of strengthening ocean-climate observation and prediction capabilities in the planet's tropical regions.

This result marks one of the first major outcomes of the collaboration between the S/Y Eugen Seibold research vessel from the Max Planck Institute and STRI.
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Earth's safe zones are vanishing fast | ScienceDaily
A new study maps the planetary boundary of "functional biosphere integrity" in spatial detail and over centuries. It finds that 60 percent of global land areas are now already outside the locally defined safe zone, and 38 percent are even in the high-risk zone. The study was led by the Potsdam Institute for Climate Impact Research (PIK) together with BOKU University in Vienna and published in the renowned journal One Earth.


						
Functional biosphere integrity refers to the plant world's ability to co-regulate the state of the Earth system. This requires that the plant world is able to acquire enough energy through photosynthesis to maintain the material flows of carbon, water and nitrogen that support the ecosystems and their many networked processes, despite today's massive human interference. Together with biodiversity loss and climate change, functional integrity forms the core of the Planetary Boundaries analytical framework for a safe operating space for humanity.

"There is an enormous need for civilization to utilize the biosphere - for food, raw materials and, in future, also for climate protection," says Fabian Stenzel, lead author of the study and member of the PIK research group Terrestrial Safe Operating Space. "After all, human demand for biomass continues to grow - and on top of that, the cultivation of fast-growing grasses or trees for producing bioenergy with carbon capture and storage is considered by many to be an important supporting strategy for stabilizing climate. It is therefore becoming even more important to quantify the strain we're already putting on the biosphere - in a regionally differentiated manner and over time - to identify overloads. Our research is paving the way for this."

Two indicators to measure the strain and the risk

The study builds on the latest update of the Planetary Boundaries framework published in 2023. "The framework now squarely puts energy flows from photosynthesis in the world's vegetation at the center of those processes that co-regulate planetary stability," explains Wolfgang Lucht, head of PIK's Earth System Analysis department and coordinator of the study. "These energy flows drive all of life - but humans are now diverting a sizeable fraction of them to their own purposes, disturbing nature's dynamic processes."

The stress this causes in the Earth system can be measured by the proportion of natural biomass productivity that humanity channels into its own uses - through harvested crops, residues and timber - but also the reduction in photosynthetic activity caused by land cultivation and sealing. The study added to this measure a second powerful indicator of biosphere integrity: An indicator of risk of ecosystem destabilization records complex structural changes in vegetation and in the biosphere's water, carbon and nitrogen balances.

Europe, Asia and North America particularly affected

Based on the global biosphere model LPJmL, which simulates water, carbon and nitrogen flows on a daily basis at a resolution of half a degree of longitude/latitude, the study provides a detailed inventory for each individual year since the 1600, based on changes in climate and human land use. The research team not only computed, mapped and compared the two indicators for functional integrity of the biosphere, but also evaluated them by conducting a mathematical comparison with other measures from the literature for which "critical thresholds" are known. This resulted in each area being assigned a status based on local tolerance limits of ecosystem change: Safe Operating Space, Zone of Increasing Risk or High Risk Zone.




The model calculation shows that worrying developments began as early as 1600 in the mid- latitudes. By 1900, the proportion of global land area where ecosystem changes went beyond the locally defined safe zone, or were even in the high-risk zone, was 37 and 14 percent respectively, compared to the 60 and 38 percent we see today. Industrialization was beginning to take its toll; land use affected the state of the Earth system much earlier than climate warming. At present, this biosphere boundary has been transgressed on almost all land surface - primarily in Europe, Asia and North America - that underwent strong land cover conversion, mainly due to agriculture.

PIK Director Rockstrom: Impetus for international climate policy

"This first world map showing the overshoot of the boundary for functional integrity of the biosphere, depicting both human appropriation of biomass and ecological disruption, is a breakthrough from a scientific perspective, offering a better overall understanding of planetary boundaries," says Johan Rockstrom, PIK Director and one of the co-authors of the study. "It also provides an important impetus for the further development of international climate policy. This is because it points to the link between biomass and natural carbon sinks, and how they can contribute to mitigating climate change. Governments must treat it as a single overarching issue: comprehensive biosphere protection together with strong climate action."
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Satellites confirm 1990s sea-level predictions were shockingly accurate | ScienceDaily
Global sea-level change has now been measured by satellites for more than 30 years, and a comparison with climate projections from the mid-1990s shows that they were remarkably accurate, according to two Tulane University researchers whose findings were published in Earth's Future, an open-access journal published by the American Geophysical Union.


						
"The ultimate test of climate projections is to compare them with what has played out since they were made, but this requires patience - it takes decades of observations," said lead author Torbjorn Tornqvist, Vokes Geology Professor in the Department of Earth and Environmental Sciences.

"We were quite amazed how good those early projections were, especially when you think about how crude the models were back then, compared to what is available now," Tornqvist said. "For anyone who questions the role of humans in changing our climate, here is some of the best proof that we have understood for decades what is really happening, and that we can make credible projections."

Co-author Sonke Dangendorf, David and Jane Flowerree Associate Professor in the Department of River-Coastal Science and Engineering, said that while it is encouraging to see the quality of early projections, today's challenge is to translate global information into projections tailored to the specific needs of stakeholders in places like south Louisiana.

"Sea level doesn't rise uniformly - it varies widely. Our recent study of this regional variability and the processes behind it relies heavily on data from NASA's satellite missions and NOAA's ocean monitoring programs," he said. "Continuing these efforts is more important than ever, and essential for informed decision-making to benefit the people living along the coast."

A new era of monitoring global sea-level change took off when satellites were launched in the early 1990s to measure the height of the ocean surface. This showed that the rate of global sea-level rise since that time has averaged about one eighth of an inch per year. Only more recently, it became possible to detect that the rate of global sea-level rise is accelerating.

When NASA researchers demonstrated in October 2024 that the rate has doubled during this 30-year period, the time was right to compare this finding with projections that were made during the mid-1990s, independent of the satellite measurements.




In 1996, the Intergovernmental Panel on Climate Change published an assessment report soon after the satellite-based sea-level measurements had started. It projected that the most likely amount of global sea-level rise over the next 30 years would be almost 8 cm (three inches), remarkably close to the 9 cm that has occurred. But it also underestimated the role of melting ice sheets by more than 2 cm (about one inch).

At the time, little was known about the role of warming ocean waters and how that could destabilize marine sectors of the Antarctic Ice Sheet from below. Ice flow from the Greenland Ice Sheet into the ocean has also been faster than foreseen.

The past difficulties of predicting the behavior of ice sheets also contain a message for the future. Current projections of future sea-level rise consider the possibility, albeit uncertain and of low likelihood, of catastrophic ice-sheet collapse before the end of this century. Low-lying coastal regions in the United States would be particularly affected if such a collapse occurs in Antarctica.

The paper was co-authored by colleagues from the University of Oslo and NASA's Jet Propulsion Laboratory at Caltech.
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Baby pterosaurs died in ancient storms-and their fossils reveal the truth | ScienceDaily
The cause of death for two baby pterosaurs has been revealed by University of Leicester paleontologists in a post-mortem 150 million years in the making.


						
Detailed in a new study in the journal Current Biology, their findings show how these flying reptiles were tragically struck down by powerful storms that also created the ideal conditions to preserve them and hundreds more fossils like them.

The Mesozoic, or age of reptiles, is often imagined as a time of giants. Towering dinosaurs, monstrous marine reptiles, and vast-winged pterosaurs dominate museum halls and the public consciousness. But this familiar picture is skewed. Just as today's ecosystems are mostly populated by small animals, so too were ancient ones. The difference? Fossilization tends to favor the largest and the most robust organisms. Small, fragile creatures rarely make it into the paleontological record.

On rare occasions, however, nature conspires to preserve the delicate and the diminutive inhabitants of these lost worlds. One of the most famous examples is the 150-million-year-old Solnhofen Limestones of southern Germany. These lagoonal deposits are renowned for their exquisitely preserved fossils, including many specimens of pterosaurs, the flying reptiles of the Mesozoic.

Yet here lies a mystery: while Solnhofen has yielded hundreds of pterosaur fossils, nearly all are very small, very young individuals, perfectly preserved. By contrast, larger, adult pterosaurs are rarely found, and when they are, they're represented only by fragments (often isolated skulls or limbs). This pattern runs counter to expectations: larger, more robust animals should stand a better chance of fossilization than delicate juveniles.

Lead author of the study Rab Smyth, from the University of Leicester's Centre for Palaeobiology and Biosphere Evolution, was funded by the Natural Environment Research Council through the CENTA Doctoral Training Partnership

Rab said: "Pterosaurs had incredibly lightweight skeletons. Hollow, thin-walled bones are ideal for flight but terrible for fossilization. The odds of preserving one are already slim and finding a fossil that tells you how the animal died is even rarer."

The discovery of two baby pterosaurs with broken wings has helped to solve this mystery. These tiny fossils, though easily overlooked, are powerful evidence of ancient tropical storms and how they shaped the fossil record.




Ironically nicknamed Lucky and Lucky II by the researchers, the two individuals belong to Pterodactylus, the first pterosaur ever scientifically named. With wingspans of less than 20 cm (8 inches) these hatchlings are among the smallest of all known pterosaurs. Their skeletons are complete, articulated and virtually unchanged from when they died. Except for one detail. Both show the same unusual injury: a clean, slanted fracture to the humerus. Lucky's left wing and Lucky II's right wing were both broken in a way that suggests a powerful twisting force, likely the result of powerful gusts of wind rather than a collision with a hard surface.

Catastrophically injured, the pterosaurs plunged into the surface of the lagoon, drowning in the storm driven waves and quickly sinking to the seabed where they were rapidly buried by very fine limy muds stirred up by the death storms. This rapid burial allowed for the remarkable preservation seen in their fossils.

Like Lucky I and II, which were only a few days or weeks old when they died, there are many other small, very young pterosaurs in the Solnhofen Limestones, preserved in the same way as the Luckies, but without obvious evidence of skeletal trauma. Unable to resist the strength of storms these young pterosaurs were also flung into the lagoon. This discovery explains why smaller fossils are so well preserved - they were a direct result of storms - a common cause of death for pterosaurs that lived in the region.

Larger, stronger individuals, it seems, were able to weather the storms and rarely followed the Luckies stormy road to death. They did eventually die though but likely floated for days or weeks on the now calm surfaces of the Solnhofen lagoon, occasionally dropping parts of their carcasses into the abyss as they slowly decomposed.

"For centuries, scientists believed that the Solnhofen lagoon ecosystems were dominated by small pterosaurs," said Smyth. "But we now know this view is deeply biased. Many of these pterosaurs weren't native to the lagoon at all. Most are inexperienced juveniles that were likely living on nearby islands that were unfortunately caught up in powerful storms."

Co-author Dr David Unwin from the University of Leicester added: "When Rab spotted Lucky we were very excited but realized that it was a one-off. Was it representative in any way? A year later, when Rab noticed Lucky II we knew that it was no longer a freak find but evidence of how these animals were dying. Later still, when we had a chance to light-up Lucky II with our UV torches, it literally leapt out of the rock at us -- and our hearts stopped. Neither of us will ever forget that moment."

This research was supported by the Central England NERC Training Alliance (CENTA), under grant number NE/S007350/1.
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Scientists made plastic that eats carbon | ScienceDaily

As CO2 concentrations in the atmosphere keep rising regardless of years of political intentions to limit emissions, the world's oceans are drowning in plastics, which threatens marine environments and ecosystems.

The key global problems are often interconnected, and typically, the solution to one problem creates another one while the clock keeps ticking. But what if we could solve several problems at the same time?

It's almost too good to be true, but a new cutting-edge invention promises to do just that. Researchers at the University of Copenhagen have developed a method where one man's trash really does become another man's "treasure," when decomposed PET plastic becomes the main ingredient in efficient and sustainable CO2 capture.

We know the material from plastic bottles, textiles, and many other uses: PET plastic is one of the most widely used types of plastic in the world, but when it has served its purpose, it becomes a pressing global environmental issue. This is because it ends up in landfills in many parts of the world, where it breaks down into polluting microplastics that spread to the air, soil and groundwater. A large portion also end up in the oceans.

"The beauty of this method is that we solve a problem without creating a new one. By turning waste into a raw material that can actively reduce greenhouse gases, we make an environmental issue part of the solution to the climate crisis," says Margarita Poderyte from the Department of Chemistry at the University of Copenhagen, lead author of the research paper disclosing the invention.

The solution is a potential win-win on a global scale, where plastic waste not only does not end up in nature but also becomes an active player in climate mitigation.




With the new chemical technology, researchers can transform PET plastic waste that is overlooked by recyclers into a primary resource in a new form of CO2 sorbent they have developed. The process 'upcycles' it to a new material the researchers have named BAETA, which can absorb CO2 out of the atmosphere so efficiently that it easily compares with existing carbon capture technologies.

Sustainable, flexible and scalable

The BAETA material has a powdery structure that can be pelletized, and a chemically 'upgraded' surface, which enables it to very effectively bind and chemically capture CO2. Once saturated, CO2 can be released through a heating process allowing the CO2 to be concentrated, collected and stored or converted into a sustainable resource. In practice, the researchers expect the technology to be first installed on industrial plants with exhausts from chimneys passing through BAETA units to cleanse them of CO2.

The research paper is now published in Sciences Advances and describes the chemical process behind the invention. The process is gentle compared to existing technologies and, at the same time, well-suited for industrial scaling.

"The main ingredient is plastic waste that would otherwise have an unsustainable afterlife, and the synthesis we use, where the chemical transformation takes place, is gentler than other materials for CO2 capture because we can make the synthesis in ambient temperatures. It also has the advantage that the technology can be scaled up more easily," Margarita Poderyte says.

She is seconded by co-author and Associate Professor at the Department of Chemistry, Jiwoong Lee, who highlights the material's flexibility also.




"One of the impressive things about this material is that it stays effective for a long time. And flexible. It works efficiently from normal room temperature up to about 150 degrees Celsius, making it very useful. With this kind of tolerance to high temperatures, the material can be used at the end of industrial plants where the exhausts are typically hot," Jiwoong Lee says.

From laboratory to innovation at the end of the chimney

With a potentially revolutionary idea, a proven method and an effective finished product, the researchers are now ready for the next step.

"We see great potential for this material, not just in the lab, but in real-life industrial carbon capture plants. The next big step is scaling up to produce the material in tonnes, and we're already working to attract investments and make our invention a financially sustainable business venture," Margaryte Poderyte says.

The technical challenges do not worry the researchers. Instead, the decisive challenge, they say, is to persuade decision-makers to make the necessary investments. If they succeed in that, the invention could ultimately lead to significant changes.

A sea of cheap plastic

Large amounts of PET plastic accumulate in our oceans, damaging ecosystems and breaking down into microplastics, the consequences of which are yet unknown. That sort of plastic is very well suited for the technology.

"If we can get our hands on the highly decomposed PET plastic floating in the world's oceans, it will be a valuable resource for us as it's so well suited for upcycling with our method," Margarita Poderyte says.

The researchers hope that their invention can help to fundamentally change the way we see climate and environmental issues as separate problems.

"We're not talking about stand-alone issues, nor will the solutions be. Our material can create a very concrete economic incentive to cleanse the oceans of plastic," Jiwoong Lee says.

* Facts: How CO2 capture works

Measured in weight, PET plastic constitutes over 60 percent of carbon, and the material has an inherent chemical and physical ability to maintain the structure.

This ability is enhanced by transforming the plastic by adding a quantity of ethylenediamine, a compound known for its ability to bind CO2.

The process breaks down the plastic from polymer to a monomer, giving the material a chemical composition that is very effective in pulling CO2 out of the air and binding it.

The material is called BAETA.

In industrial plants, the idea is to transmit the exhaust through BETA units, which will cleanse it of CO2. When the BAETA material is saturated, its efficiency decreases; however, CO2 can be released from the plastic through a heating process, restoring its efficiency.

The carbon released can then be stored underground or used in Power2X plants via CO2 utilization.

More info: No conflict with recycling

During the development process, the researchers encountered concerns that their technology could undermine efforts to recycle plastic, which has been heavily invested in. Fortunately, that is not the case, they say.

"In principle, we could use new plastic for our method, but our target is PET plastic that is difficult to recycle because of low quality, coloration or mixed sources - or that has decomposed to such a degree that it's no longer suitable for recycling. So, this will be a collaboration rather than competition with the efforts to recycle plastic," Margarita Poderyte says.

About the study:

This project is supported by the Novo Nordisk Foundation CO2 Research Center in collaboration with the group of Niels Christian Nielsen, Aarhus University.

The following researchers have contributed to the research article:
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Ghost sharks grow teeth on their heads to mate | ScienceDaily
Male "ghost sharks" -- eerie deep-sea fish known as chimaeras that are related to sharks and rays -- have a strange rod jutting from their foreheads, studded with sharp, retractable teeth. New research reveals these are not merely lookalikes, but real rows of teeth that grow outside the mouth.


						
What's more, the toothy appendage is likely used for mating. Found only in males, the forehead rod -- called a tenaculum -- is the ghost sharks' only source of distinct teeth, and it seems to be used to grasp females in much the same way sharks use their toothy mouths in mating.

"If these strange chimaeras are sticking teeth on the front of their head, it makes you think about the dynamism of tooth development more generally," said Gareth Fraser, Ph.D., a professor of biology at the University of Florida and senior author of the study. "If chimaeras can make a set of teeth outside the mouth, where else might we find teeth?"

The team, including scientists from the University of Washington and the University of Chicago, studied both fossils and living specimens to solve the mystery. A 315-million-year-old fossil showed the tenaculum attached to the upper jaw, bearing teeth incredibly similar to those in the mouth. Modern chimaeras collected from Puget Sound revealed the same tooth-growing process on the head, seen in modern-day shark jaws. And genetic testing confirmed they expressed the same tooth-specific genes as oral teeth.

"What we found is that the teeth on this strange appendage look very much like rows of shark teeth. The ability to make teeth transferred onto that appendage, likely from the mouth," Fraser said. "Over time, the tenaculum shortened but retained the ability to make oral teeth on this forehead appendage."

Fraser collaborated with Washington's Karly Cohen, Ph.D., and Michael Coates, Ph.D., from Chicago on the study, which was published this week in the Proceedings of the National Academy of Sciences.

As experts in shark evolution and anatomy, the scientists were intrigued by these tooth-filled rods sprouting from the ghost shark foreheads. The central mystery: Is the tenaculum covered in true teeth related to oral teeth or more similar to the tooth-like scales plastering the skin of sharks and some ghost sharks?




CT scans of the fossils and modern chimaeras gave the scientists unprecedented, detailed insights into the development of the tenaculum teeth, which looked remarkably similar to the teeth of today's sharks. The nail in the coffin came from genetic evidence. The tenaculum teeth express genes found only in true teeth, never in shark skin denticles.

"What I think is very neat about this project is that it provides a beautiful example of evolutionary tinkering or 'bricolage,'" said Coates, a professor of biology at the University of Chicago. "We have a combination of experimental data with paleontological evidence to show how these fishes co-opted a preexisting program for manufacturing teeth to make a new device that is essential for reproduction."

Cohen, a postdoctoral researcher at the University of Washington's Friday Harbor Labs and first author of the paper, said scientists had never spotted teeth outside the mouth in this way before.

"The tenaculum is a developmental relic, not a bizarre one-off, and the first clear example of a toothed structure outside the jaw," she said.

The bizarre path from a mouth full of teeth to forehead teeth used for mating demonstrates the impressive flexibility of evolution, the researchers say, always ready to repurpose structures for strange and unexpected new uses.

"There are still plenty of surprises down in the ocean depths that we have yet to uncover," Fraser said.
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Oceans could reach a dangerous tipping point by 2050 | ScienceDaily
The seas have long sustained human life, but a new UC Santa Barbara study shows that rising climate and human pressures are pushing the oceans toward a dangerous threshold.


						
Vast and powerful, the oceans can seem limitless in their abundance and impervious to disturbances. For millennia, humans have supported their lives, livelihoods and lifestyles with the ocean, relying on its diverse ecosystems for food and material, but also for recreation, business, wellness and tourism.

Yet the future of our oceans is worrying, according to researchers at UCSB's National Center for Ecological Analysis and Synthesis (NCEAS).

"Our cumulative impact on the oceans, which is already substantial, is going to double by 2050 -- in just 25 years," said marine ecologist and NCEAS director Ben Halpern, who led the effort to forecast the future state of marine environments as they bow under the combined pressures of human activities, which include ocean warming, fisheries biomass loss, sea level rise, acidification and nutrient pollution, among other impacts. "It's sobering. And it's unexpected, not because impacts will be increasing -- that is not surprising -- but because they will be increasing so much, so fast."

The research team, which includes collaborators from Nelson Mandela University in South Africa, also finds that the tropics and the poles will experience the fastest changes in impacts, and that coastal areas will feel the brunt of the increased impacts.

Their research, supported in large part by the National Science Foundation, is published in the journal Science.

A comprehensive global model of human impacts

As human activity on the ocean and along the coast has intensified, so have impacts on the marine environment. Halpern and a group of scientists first tackled the challenge of understanding how these pieces fit together to affect the ocean nearly 20 years ago, laying the groundwork for the current study.




"People tracked one issue at a time, but not everything together," Halpern said. "More importantly, there was a pervasive sense that the ocean is so huge the human impacts couldn't possibly be that bad."

Their quest to build a comprehensive model of human impacts on the ocean led to a 2008 paper in the journal Science, a landmark study that synthesized 17 global data sets to map the intensity and extent of human activity on the world's oceans. That initial view revealed startling results: No place was untouched, and 41% of the world's marine environments were heavily impacted.

"The previous paper tells us where we are; the current paper tells us where we are headed," Halpern said.

Ocean warming and biomass loss due to fisheries are expected to be the largest overall contributors to future cumulative impacts. Meanwhile, the tropics face rapidly increasing rates of impact, while the poles, which already experience a high level of impact, are expected to experience even more. According to the paper, the high level of future impacts "may exceed the capacity of ecosystems to cope with environmental change," in turn posing challenges for human societies and institutions in a variety of ways."

The world's coasts are expected to bear the brunt of these increasing cumulative impacts -- an unsurprising reality, the researchers say, given most human uses of the ocean are near coasts. Yet it's also a "worrisome result nonetheless," according to the paper, because the coasts "are where people derive most value from the ocean." Additionally, many countries are dependent on the ocean for food, livelihood and other benefits. "Many of these countries will face substantial increases," Halpern said.

The authors contend that enacting policies to reduce climate change and to strengthen fisheries management could be effective ways to manage and reduce human impacts, given the outsize roles that ocean warming and biomass loss play in the estimate of future human impacts on the ocean. Likewise, prioritizing management of habitats that are expected to be heavily impacted -- such as salt marshes and mangroves -- could help reduce the pressures on them.




In presenting these forecasts and analyses, the researchers hope that effective action can be taken sooner rather than later to minimize or mitigate the effects of increased pressures from human activity.

"Being able to look into the future is a super powerful planning tool," Halpern said. "We can still alter that future; this paper is a warning, not a prescription."

Research in this paper was also conducted by Melanie Frazier and Casey C. O'Hara at UCSB, and Alejandra Vargas-Fonseca and Amanda T. Lombard at Nelson Mandela University in South Africa.
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Even the toughest corals are shrinking in warming seas | ScienceDaily
As coral reefs decline at unprecedented rates, new research has revealed that some coral species may be more resilient to warming temperatures than others.


						
By studying how six months of elevated ocean temperatures would affect a species of coral from the northern Red Sea called Stylophora pistillata, scientists found that although these organisms can certainly survive in conditions that mimic future warming trends, they don't thrive.

Stylophora pistillata tend to be tolerant of high ocean temperatures, but when continuously exposed to temperatures of 27.5 and 30 degrees Celsius (81.5 and 86 degrees Fahrenheit) -- baseline warming expected in tropical oceans by 2050 and 2100 -- scientists saw various changes in coral growth, metabolic rates, and even energy reserves. For instance, coral in 27.5 degrees Celsius waters survived, but were 30% smaller than their control group; those placed in 30 degrees Celsius waters wound up being 70% smaller.

"In theory, if corals in the wild at these temperatures are smaller, reefs might not be as diverse and may not be able to support as much marine life," said Ann Marie Hulver, lead author of the study and a former graduate student and postdoctoral scholar in earth sciences at The Ohio State University. "This could have adverse effects on people that depend on the reef for tourism, fishing or food."

Overall, the team's results suggest that even the most thermally tolerant coral species may suffer in their inability to overcome the consequences of warming seas.

The study was published on September 3 in the journal Science of the Total Environment.

While current predictions for coral reefs are dire, there is some good news. During the first 11 weeks of the experiment, researchers saw that corals were only minimally affected by elevated baseline temperatures. Instead, it was the cumulative impact of chronic high temperatures that compromised coral growth and caused them to experience a higher metabolic demand.




The coral later recovered after being exposed for a month to 25 degree Celsius waters, but had a dark pigmentation compared to corals that were never heated. This discovery implies that despite facing ever longer periods of threat from high ocean temperatures in the summer months, resilient coral like S. pistillata can bounce back when waters cool in the winter, researchers say.

Still, as ocean temperatures are expected to increase by 3 degrees Celsius by 2100, expecting coral reefs to predictably bend to projected climate models can be difficult, according to the researchers.

This team's research does paint a more detailed picture of how coral reefs may look and function in the next 50 years, said Andrea Grottoli, co-author of the study and a professor in earth sciences at Ohio State.

"Survival is certainly the No. 1 important thing for coral, but when they're physiologically compromised, they can't do that forever," said Grottoli. "So there's a limit to how long these resilient corals can cope with an ever increasing warming ocean."

Gaining a more complex understanding of how warming waters can alter coral growth and feeding patterns may also better inform long-term conservation efforts, said Grottoli.

"Conservation efforts could focus on areas where resilient coral are present and create protected sanctuaries so that there are some ecosystems that grow as high-probability-success reefs for the future," she said.




For now, all coral reefs are still in desperate need of protection, researchers note. To that end, Hulver imagines future work could be aimed at investigating the resilience of similar species of coral, including replicating this experiment to determine if sustained warming might cause trade-offs in other biological processes, such as reproduction.

"For coral, six months is still a very small snapshot of their lives," said Hulver. "We'll have to keep on studying them."

Other Ohio state co-authors include Shannon Dixon and Agusti Munoz-Garcia as well as Eric Beraud and Christine Ferrier-Pages from the Centre Scientifique de Monaco, and Aurelie Moya, Rachel Alderdice and Christian R Voolstra from the University of Konstanz. The study was supported by the National Science Foundation and the German Research Foundation.
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Seagrass found to be a powerful carbon sponge with a surprising weakness | ScienceDaily
Seagrass has the potential to be one of the world's most effective sponges at soaking up and storing carbon, but we don't yet know how nutrient pollution affects its ability to sequester carbon.


						
In a pair of studies, U-M researchers evaluated the impact of nitrogen and phosphorus on seagrass, short, turf-like grasses that live in shallow, coastal areas. Examining data gathered from a plot of seagrass enriched with nutrients over a period of nine years, the scientists found that nutrients can increase seagrass's ability to store carbon. However, in a second study, they also found that an overload of nitrogen could lead to increased phytoplankton growth, which can shade out and kill seagrass.

Both studies, published in Global Change Biology and Conservation Letters, respectively, were supported by the National Science Foundation and the David and Lucille Packard Foundation.

Jacob Allgeier, associate professor of ecology and evolutionary biology, studies fish and seagrass and coral ecology in bays of the Bahamas and Dominican Republic. He noticed that seagrasses growing in bays overloaded with nutrients, mostly from human wastewater, quickly died off. Light couldn't penetrate through the phytoplankton, which also proliferated under the high-nutrient conditions.

However, in other bays that experienced nutrient runoff but didn't have light-shading phytoplankton, he saw that seagrass grew well. Coastal tropical areas are often nutrient-starved. When the seagrasses growing there are bathed in nutrients, their growth takes off as long as there is not too much phytoplankton blocking out light, Allgeier says.

The researchers, led by recent U-M doctoral graduate Bridget Shayka, found that in relatively nutrient-poor beds of seagrass, phosphorus and nitrogen helped seagrass grow. As the seagrass grew, it first invested in its underground growth, or root systems, storing carbon in its roots. Then, the grass invested in above ground structures -- their blades. The end result was that the roots grew quickly but also died quickly, which shunted extra carbon into the sediment surrounding the roots and sequestered it at a higher rate.

"People thought excess nutrients were killing seagrass," Allgeier said. "But we show that as long as there are not too many nutrients, which would also increase phytoplankton, the seagrass will just increase growth with excess nutrients."

To study nutrient impacts, Shayka and Allgeier took samples of the seagrass from test plots in the Bahamas that had been treated with nutrients for nine years. Shayka and a raft of 17 undergraduates painstakingly untangled the seagrass, separating the grass into parts: the blades that grow above ground but under water, the sheath from which the blades emerge, the seagrass's roots and the seagrass's rhizomes -- basically an underground stem from which other seagrass plants can grow.




They then freeze-dried each part, pulverized them and tested them for nitrogen, phosphorus and carbon. In addition to finding that increasing nutrients in the system increased carbon turnover in the plants, the researchers also found that nutrients supplied by human sources had a greater impact on the seagrasses than those supplied by fish.

"The systems we study are pretty low-nutrient systems, so adding nutrients can increase seagrass production," said Shayka, now a program officer for the nonprofit Ocean Visions. "But we also know that when you go too far and add too many nutrients, it really destroys these systems. It's one of the leading causes of their destruction around the world and in coastal systems."

In the second study, the researchers tested which nutrient, nitrogen or phosphorus, had the greatest impact on seagrass, as well as whether the ratio of nitrogen to phosphorus or the total amount of each nutrient had the greatest effect on the system. They also examined nutrient impacts on phytoplankton.

To do this, they created 21 different ratios of nitrogen to phosphorus and added nutrients to test plots of seagrass growing in a different part of the same bay as well as to phytoplankton in bottles. They found that phosphorus had a bigger positive effect on seagrass growth than nitrogen in the nutrient-poor conditions.

Longstanding ecological theory suggests that the ratio of nutrients has the greatest impact on a system -- but the researchers found that in this particular case, phosphorus had a greater effect on seagrass while nitrogen had a greater effect on phytoplankton growth. In particular, the researchers found that the addition of nitrogen caused the rates of phytoplankton in the bottles to skyrocket, showing that increasing nitrogen in the natural landscape could lead to levels of phytoplankton that would shade out the seagrass.

"When you grow tomatoes, you don't just add nitrogen. You add a perfect ratio of nitrogen and phosphorus. That idea is replete in our society," Allgeier said. "But because we tested the water column and because we tested the seagrass, we're able to say that model doesn't work in our system."

This finding could inform how local communities control for nutrient impacts to seagrass.

"We're not stopping nutrient enrichment. It's just not going to stop," Allgeier said. "But we can manage it. And how do you best manage it? We scrub it for nitrogen."
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Woolly mammoth teeth reveal the world's oldest microbial DNA | ScienceDaily
An international team led by researchers at the Centre for Palaeogenetics, has uncovered microbial DNA preserved in woolly and steppe mammoth remains dating back more than one million years. The analyses reveal some of the world's oldest microbial DNA ever recovered, as well as the identification of bacteria that possibly caused disease in mammoths. The findings are published in Cell.


						
Researchers at the Centre for Palaeogenetics, a collaboration between Stockholm University and the Swedish Museum of Natural History, analyzed microbial DNA from 483 mammoth specimens, of which 440 were sequenced for the first time. Among them was a steppe mammoth that lived about 1.1 million years ago. Using advanced genomic and bioinformatic techniques, the team distinguished microbes that once lived alongside the mammoths from those that invaded their remains after death.

"Imagine holding a million-year-old mammoth tooth. What if I told you it still carries traces of the ancient microbes that lived together with this mammoth? Our results push the study of microbial DNA back beyond a million years, opening up new possibilities to explore how host-associated microbes evolved in parallel with their hosts," says Benjamin Guinet, a postdoctoral fellow at the Centre for Palaeogenetics and lead author of the study.

Six microbial clades persisted across time and space

The analyses identified six microbial groups consistently associated with mammoth hosts, including relatives of Actinobacillus, Pasteurella, Streptococcus, and Erysipelothrix. Some of these microbes may have been pathogenic. For instance, one Pasteurella-related bacterium identified in the study is closely related to a pathogen that has caused fatal outbreaks in African elephants. Since African and Asian elephants are the closest living relatives of mammoths, these findings raise questions about whether mammoths may also have been vulnerable to similar infections.

Remarkably, the team reconstructed partial genomes of Erysipelothrix from a 1.1-million-year-old steppe mammoth, representing the oldest known host-associated microbial DNA ever recovered. This pushes the limits of what researchers can learn about the interactions between ancient hosts and their microbiomes.

"As microbes evolve fast, obtaining reliable DNA data across more than a million years was like following a trail that kept rewriting itself. Our findings show that ancient remains can preserve biological insights far beyond the host genome, offering us perspectives on how microbes influenced adaptation, disease, and extinction in Pleistocene ecosystems," says Tom van der Valk, senior author and researcher at the Centre for Palaeogenetics.

A new window into ancient ecosystems

Although the exact impact of the identified microbes on mammoth health is difficult to determine due to DNA degradation and limited comparative data, the study provides an unprecedented glimpse into the microbiomes of extinct megafauna. The results suggest that some microbial lineages coexisted with mammoths for hundreds of thousands of years, spanning both wide geographic ranges and evolutionary timescales, from over one million years ago to the extinction of woolly mammoths on Wrangel Island about 4,000 years ago.

"This work opens a new chapter in understanding the biology of extinct species. Not only can we study the genomes of mammoths themselves, but we can now begin to explore the microbial communities that lived inside them," says Love Dalen, Professor of Evolutionary Genomics at the Centre for Palaeogenetics.
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        Scientists finally solve the mystery of ghostly halos on the ocean floor
        Barrels dumped off Southern California decades ago have been found leaking alkaline waste, not just DDT, leaving behind eerie white halos and transforming parts of the seafloor into toxic vents. The findings reveal a persistent and little-known legacy of industrial dumping that still shapes marine life today.

      

      
        Life on Mars? NASA discovers potential biosignatures in Martian mudstones
        NASA's Perseverance rover has discovered mudstones in Mars' Jezero Crater that contain organic carbon and unusual textures hinting at possible biosignatures. These findings suggest that ancient Martian environments may have supported chemical processes similar to those on Earth, where microbial life thrives. While the team stresses they have not discovered evidence of life, the rocks show chemical reactions and mineral formations that could point to biological activity.

      

      
        Sweat and food stains vanish under blue light
        Forget harsh bleach--scientists have discovered that powerful blue LED light can erase yellow stains from sweat, food, and oils without harming delicate fabrics like silk. By harnessing oxygen in the air as a natural oxidizer, the technique breaks down stubborn pigments such as beta carotene and lycopene, outshining hydrogen peroxide and even UV treatments.

      

      
        The foods that delay dementia and heart disease. Backed by a 15-year study
        What we eat as we age may determine how many chronic illnesses we face later in life. A 15-year study of more than 2,400 older adults reveals that diets rich in vegetables, whole grains, nuts, and healthy fats slow the accumulation of diseases like cardiovascular problems and dementia--while inflammatory diets heavy in red meat and sugary drinks speed it up. Researchers now aim to pinpoint the most effective dietary recommendations to promote longer, healthier lives.

      

      
        AI has no idea what it's doing, but it's threatening us all
        Artificial intelligence is reshaping law, ethics, and society at a speed that threatens fundamental human dignity. Dr. Maria Randazzo of Charles Darwin University warns that current regulation fails to protect rights such as privacy, autonomy, and anti-discrimination. The "black box problem" leaves people unable to trace or challenge AI decisions that may harm them.
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Scientists finally solve the mystery of ghostly halos on the ocean floor | ScienceDaily
In 2020, haunting images of corroded metal barrels in the deep ocean off Los Angeles leapt into the public consciousness. Initially linked to the toxic pesticide DDT, some barrels were encircled by ghostly halos in the sediment. It was unclear whether the barrels contained DDT waste, leaving the barrels' contents and the eerie halos unexplained.


						
Now, new research from UC San Diego's Scripps Institution of Oceanography reveals that the barrels with halos contained caustic alkaline waste, which created the halos as it leaked out. Though the study's findings can't identify which specific chemicals were present in the barrels, DDT manufacturing did produce alkaline as well as acidic waste. Other major industries in the region such as oil refining also generated significant alkaline waste.

"One of the main waste streams from DDT production was acid and they didn't put that into barrels," said Johanna Gutleben, a Scripps postdoctoral scholar and the study's first author. "It makes you wonder: What was worse than DDT acid waste to deserve being put into barrels?"

The study also found that the caustic waste from these barrels transformed portions of the seafloor into extreme environments mirroring natural hydrothermal vents -- complete with specialized bacteria that thrive where most life cannot survive. The study authors said the severity and extent of this alkaline waste's impacts on the marine environment depend on how many of these barrels are sitting on the seafloor and the specific chemicals they contained.

Despite these unknowns, Paul Jensen, emeritus marine microbiologist at Scripps and senior author of the study, said that he would have expected the alkaline waste to quickly dissipate in seawater. Instead, it has persisted for more than half a century, suggesting this alkaline waste "can now join the ranks of DDT as a persistent pollutant with long-term environmental impacts."

The study, published on September 9 in the Proceedings of the National Academy of Sciences Nexus and supported by NOAA and the University of Southern California's Sea Grant program, continues Scripps' leadership role in unspooling the toxic legacy of once-legal ocean dumping off the coast of Southern California. The findings also provide a way of visually identifying barrels that formerly contained this caustic alkaline waste.

"DDT was not the only thing that was dumped in this part of the ocean and we have only a very fragmented idea of what else was dumped there," said Gutleben. "We only find what we are looking for and up to this point we have mostly been looking for DDT. Nobody was thinking about alkaline waste before this and we may have to start looking for other things as well."

From the 1930s until the early 1970s, 14 deep-water dump sites off the coast of Southern California received "refinery wastes, filter cakes and oil drilling wastes, chemical wastes, refuse and garbage, military explosives and radioactive wastes," according to the EPA. A pair of Scripps-led seafloor surveys in 2021 and 2023 identified thousands of objects, including hundreds of discarded military munitions. The number of barrels on the seafloor remains unknown. Sediments in the area are heavily contaminated with the pesticide DDT, a chemical banned in 1972 now known to harm humans and wildlife. Scant records from this time period suggest DDT waste was largely pumped directly into the ocean.




Gutleben said she and her co-authors didn't initially set out to solve the halo mystery. In 2021, aboard the Schmidt Ocean Institute's Research Vessel Falkor, she and other researchers collected sediment samples to better understand the contamination near Catalina. Using the remotely operated vehicle (ROV) SuBastian, the team collected sediment samples at precise distances from five barrels, three of which had white halos.

The barrels featuring white halos presented an unexpected challenge: Inside the white halos the sea floor suddenly became like concrete, preventing the researchers from collecting samples with their coring devices. Using the ROV's robotic arm, the researchers collected a piece of the hardened sediment from one of the halo barrels.

The team analyzed the sediment samples and the hardened piece of halo barrel crust for DDT concentrations, mineral content and microbial DNA. The sediment samples showed that DDT contamination did not increase closer to the barrels, deepening the mystery of what they contained.

During the analysis, Gutleben struggled to extract microbial DNA from the samples taken through the halos. After some unsuccessful troubleshooting in the lab, Gutleben tested one of these samples' pH. She was shocked to find that the sample's pH was extremely high -- around 12. All the samples from near the barrels with halos turned out to be similarly alkaline. (An alkaline mixture is also known as a base, meaning it has a pH higher than 7 -- as opposed to an acid which has a pH less than 7).

This explained the limited amount of microbial DNA she and her colleagues had been able to extract from the halo samples. The samples turned out to have low bacterial diversity compared to other surrounding sediments and the bacteria came from families adapted to alkaline environments, like deep-sea hydrothermal vents and alkaline hot springs.

Analysis of the hard crust showed that it was mostly made of a mineral called brucite. When the alkaline waste leaked from the barrels, it reacted with magnesium in the seawater to create brucite, which cemented the sediment into a concrete-like crust. The brucite is also slowly dissolving, which maintains the high pH in the sediment around the barrels, and creates a place only few extremophilic microbes can survive. Where this high pH meets the surrounding seawater, it forms calcium carbonate that deposits as a white dust, creating the halos.




"This adds to our understanding of the consequences of the dumping of these barrels," said Jensen. "It's shocking that 50-plus years later you're still seeing these effects. We can't quantify the environmental impact without knowing how many of these barrels with white halos are out there, but it's clearly having a localized impact on microbes."

Prior research led by Lisa Levin, study co-author and emeritus biological oceanographer at Scripps, showed that small animal biodiversity around the barrels with halos was also reduced. Jensen said that roughly a third of the barrels that have been visually observed had halos, but it's unclear if this ratio holds true for the entire area and it remains unknown just how many barrels are sitting on the seafloor.

The researchers suggest using white halos as indicators of alkaline waste could help rapidly assess the extent of alkaline waste contamination near Catalina. Next, Gutleben and Jensen said they are experimenting with DDT contaminated sediments collected from the dump site to search for microbes capable of breaking down DDT.

The slow microbial breakdown the researchers are now studying may be the only feasible hope for eliminating the DDT dumped decades ago. Jensen said that trying to physically remove the contaminated sediments would, in addition to being a huge logistical challenge, likely do more harm than good.

"The highest concentrations of DDT are buried around 4 or 5 centimeters below the surface -- so it's kind of contained," said Jensen. "If you tried to suction that up you would create a huge sediment plume and stir that contamination into the water column."

In addition to Gutleben, Jensen and Levin, Sheila Podell, Douglas Sweeney and Carlos Neira of Scripps Oceanography co-authored the study, alongside Kira Mizell of the U.S. Geological Survey.
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Life on Mars? NASA discovers potential biosignatures in Martian mudstones | ScienceDaily
Data and images from NASA's Mars Perseverance rover reveals that recently discovered rocks in Jezero crater are organic carbon bearing mudstones. The findings, detailed in a paper published in Nature, indicate that these mudstones experienced chemical processes that left behind colorful, enigmatic textures in the rock that represent potential biosignatures.


						
The paper, led by Joel Hurowitz, PhD, Associate Professor in the Department of Geosciences at Stony Brook University, builds upon ongoing research conducted with the rover since it landed in 2021 - work aimed at characterizing early Martian geological processes and collecting samples that may someday be returned to Earth.

Upon entering the Jezero crater's western edge, Perseverance investigated distinctive mudstone outcrops of the Bright Angel formation. There, the Mars 2020 science team conducted a detailed geological, petrographic, and geochemical survey of these rocks and found traces of carbon matter along with minerals, namely ferrous iron phosphate and iron sulfide.

While the research team is not claiming to have found some form of fossilized life on Mars, they do believe the rocks contain features that could have been formed by life - a potential biosignature. A potential biosignature is any characteristic, element, molecule, substance, or feature that could have been formed by past biological life, but which also could have formed in the absence of life. While a compelling find, the team points out that more data is needed before any conclusion can be made about whether microbial activity is responsible for the development of the features observed in the mudstones.

"These mudstones provide information about Mars' surface environmental conditions at a time hundreds of millions of years after the planet formed, and thus they can be seen as a great record of the planetary environment and habitability during that period," says Hurowitz, who has been involved with Mars rover research since he was a graduate student at Stony Brook University in 2004.

"We will need to conduct broader research into both living and non-living processes that will help us to better understand the conditions under which the collection of minerals and organic phases in the Bright Angel formation were formed," he explains.

More specifically, the researchers concluded the following during their analyses:
    	The organic carbon detected appears to have participated in post-depositional redox reactions that produced the observed iron phosphate and iron sulfide minerals. And these reactions occurred in a sedimentary rock environment at low temperature. Redox reactions are a type of chemical reaction that all living things derive energy from, and in low temperature sedimentary environments on Earth, these redox reactions are commonly driven by microbial life.
    	A review of the various pathways by which redox reactions that involve organic matter can produce the observed suite of iron, sulfur, and phosphorus-bearing minerals reveals that both abiotic (physical not biological) and biological processes can explain the unique features observed in the Bright Angel formation.
    	Their observations in the Bright Angel formation challenge some aspects of a purely abiotic explanation, and thus the researchers suggest that the iron and sulfur and phosphorus-bearing nodules and reaction fronts should be considered a potential biosignature.

Continued research will be done to assess the rocks and mudstone features. For the time being, the researchers ultimately conclude that analysis of the core sample collected from this unit using high-sensitivity instrumentation on Earth will enable the measurements required to determine the origin of the minerals, organics, and textures it contains."
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Sweat and food stains vanish under blue light | ScienceDaily
Sweat and food stains can ruin your favorite clothes. But bleaching agents such as hydrogen peroxide or dry-cleaning solvents that remove stains aren't options for all fabrics, especially delicate ones. Now, researchers in ACS Sustainable Chemistry & Engineering report a simple way to remove yellow stains using a high-intensity blue LED light. They demonstrate the method's effectiveness at removing stains from orange juice, tomato juice and sweat-like substances on multiple fabrics, including silk.


						
"Our method utilizes visible blue light in combination with ambient oxygen, which acts as the oxidizing agent to drive the photobleaching process," says Tomohiro Sugahara, the study's corresponding author. "This approach avoids the use of harsh chemical oxidants typically required in conventional bleaching methods, making it inherently more sustainable."

Yellow clothing stains are caused by squalene and oleic acid from skin oils and sweat, as well as natural pigments like beta carotene and lycopene, present in oranges, tomatoes and other foods. UV light is a potential stain-removing alternative to chemical oxidizers like bleach and hydrogen peroxide, but it can damage delicate fabrics. Sugahara and Hisanari Yoneda previously determined that a high-intensity blue LED light could remove yellow color from aged resin polymers, and they wanted to see whether blue light could also break down yellow stains on fabric without causing damage.

Initially, they exposed vials of beta-carotene, lycopene and squalene to high-intensity blue LED light for three hours. All the samples lost color, and spectroscopic analyses indicated that oxygen in the air helped the photobleaching process by breaking bonds to produce colorless compounds. Next, the team applied squalene onto cotton fabric swatches. After heating the swatches to simulate aging, they treated the samples for 10 minutes, by soaking them in a hydrogen peroxide solution or exposing them to the blue LED or UV light. The blue light reduced the yellow stain substantially more than the hydrogen peroxide or UV exposure. In fact, UV exposure generated some new yellow-colored compounds. Additional tests showed that the blue LED treatment lightened squalene stains on silk and polyester without damaging the fabrics. The method also reduced the color of other stain-causing substances, including aged oleic acid, orange juice and tomato juice, on cotton swatches.

High-intensity blue LED light is a promising way to remove clothing stains, but the researchers say they want to do additional colorfastness and safety testing before commercializing a light system for home and industrial use.

The authors do not have an external funding source for this work. They are employed by Asahi Kasei Corporation, a company that develops fiber products, chemicals and electronic materials.
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The foods that delay dementia and heart disease. Backed by a 15-year study | ScienceDaily
A healthy diet can slow down the accumulation of chronic diseases in older adults, while inflammatory diets accelerate it. This is shown by a new study from Karolinska Institutet published in Nature Aging.


						
Researchers have investigated how four different diets affect the accumulation of chronic diseases in older adults. Three of the diets studied were healthy and focused on the intake of vegetables, fruit, whole grains, nuts, legumes, unsaturated fats and reduced intake of sweets, red meat, processed meat and butter/margarine. The fourth diet, however, was pro-inflammatory and focused on red and processed meat, refined grains and sweetened beverages, with lower intake of vegetables, tea and coffee

Just over 2,400 older adults in Sweden were followed for 15 years. The researchers discovered that those who followed the healthy diets had a slower development of chronic diseases. This applied to cardiovascular disease and dementia, but not to diseases related to muscles and bones. Those who followed the pro-inflammatory diet, on the other hand, increased their risk of chronic diseases.

"Our results show how important diet is in influencing the development of multimorbidity in aging populations," says co-first author Adrian Carballo-Casla, postdoctoral researcher at the Aging Research Centre, Department of Neurobiology, Care Sciences and Society, Karolinska Institutet.

The next step in their research is to identify the dietary recommendations that may have the greatest impact on longevity and the groups of older adults who may benefit most from them, based on their age, gender, psychosocial background and chronic diseases.

The study was funded by the Swedish Research Council (VR) and the Swedish Research Council for Health, Working Life and Welfare, FORTE, among others. The researchers state that there are no conflicts of interest.

Facts about the diets:

MIND (Mediterranean-DASH Intervention for Neurodegenerative Delay): A diet designed for brain health and to reduce the risk of dementia.




AHEI (Alternative Healthy Eating Index): A diet that measures adherence to dietary guidelines that reduce the risk of chronic diseases in general.

AMED (Alternative Mediterranean Diet): A modified version of the Mediterranean diet adapted to Western eating habits.

EDII (Empirical Dietary Inflammatory Index): An index that estimates the inflammatory risks of a diet.
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AI has no idea what it's doing, but it's threatening us all | ScienceDaily
The age of artificial intelligence (AI) has transformed our interactions, but threatens human dignity on a worldwide scale, according to a study led by Charles Darwin University (CDU).


						
Study lead author Dr Maria Randazzo, an academic from CDU's School of Law, found the technology was reshaping Western legal and ethical landscapes at unprecedented speed but was undermining democratic values and deepening systemic biases.

Dr Randazzo said current regulation failed to prioritize fundamental human rights and freedoms such as privacy, anti-discrimination, user autonomy, and intellectual property rights - mainly thanks to the untraceable nature of many algorithmic models.

Calling this lack of transparency a "black box problem," Dr Randazzo said decisions made by deep-learning or machine-learning processes were impossible for humans to trace, making it difficult for users to determine if and why an AI model has violated their rights and dignity and seek justice where necessary.

"This is a very significant issue that is only going to get worse without adequate regulation," Dr Randazzo said.

"AI is not intelligent in any human sense at all. It is a triumph in engineering, not in cognitive behavior.

"It has no clue what it's doing or why - there's no thought process as a human would understand it, just pattern recognition stripped of embodiment, memory, empathy, or wisdom."

Currently, the world's three dominant digital powers - the United States, China, and the European Union - are taking markedly different approaches to AI, leaning on market-centric, state-centric, and human-centric models respectively.




Dr Randazzo said the EU's human-centric approach is the preferred path to protect human dignity but without a global commitment to this goal, even that approach falls short.

"Globally, if we don't anchor AI development to what makes us human - our capacity to choose, to feel, to reason with care, to empathy and compassion - we risk creating systems that devalue and flatten humanity into data points, rather than improve the human condition," she said.

"Humankind must not be treated as a means to an end."

"Human dignity in the age of Artificial Intelligence: an overview of legal issues and regulatory regimes" was published in the Australian Journal of Human Rights.

The paper is the first in a trilogy Dr Randazzo will produce on the topic.
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      Strange &amp; Offbeat News

      Quirky stories from all of ScienceDaily's health, technology, environment, and society sections.


      
        Life on Mars? NASA discovers potential biosignatures in Martian mudstones
        NASA's Perseverance rover has discovered mudstones in Mars' Jezero Crater that contain organic carbon and unusual textures hinting at possible biosignatures. These findings suggest that ancient Martian environments may have supported chemical processes similar to those on Earth, where microbial life thrives. While the team stresses they have not discovered evidence of life, the rocks show chemical reactions and mineral formations that could point to biological activity.

      

      
        How orangutans thrive in feast and famine without gaining weight
        Orangutans, humans' close evolutionary relatives, have developed remarkable strategies to survive in the unpredictable rainforests of Borneo. A Rutgers-led study reveals that these apes balance protein intake and adjust their activity to match food availability, avoiding obesity and metabolic disease. Unlike humans, who often overeat processed foods without adjusting energy use, orangutans switch between fruits, leaves, and even stored body fat depending on the season. Their ability to maintain p...

      

      
        Heart attacks may actually be infectious
        Scientists from Finland and the UK have uncovered groundbreaking evidence that heart attacks may be triggered by infectious processes rather than just cholesterol and lifestyle factors. Hidden bacterial biofilms inside arterial plaques can remain dormant for decades, shielded from the immune system, until activated by a viral infection or another external trigger. Once awakened, the bacteria spark inflammation, rupture arterial plaques, and cause blockages that lead to heart attacks.

      

      
        AI has no idea what it's doing, but it's threatening us all
        Artificial intelligence is reshaping law, ethics, and society at a speed that threatens fundamental human dignity. Dr. Maria Randazzo of Charles Darwin University warns that current regulation fails to protect rights such as privacy, autonomy, and anti-discrimination. The "black box problem" leaves people unable to trace or challenge AI decisions that may harm them.

      

      
        Scientists just made the first time crystal you can see
        Physicists at the University of Colorado Boulder have created the first time crystal that humans can actually see, using liquid crystals that swirl into never-ending patterns when illuminated by light. This breakthrough builds on Nobel laureate Frank Wilczek's 2012 theory of time crystals--structures that move forever in repeating cycles, like a perpetual motion machine or looping GIF. Under the microscope, these crystals form colorful, striped patterns that dance endlessly, opening possibilities ...

      

      
        The fat you can't see may be damaging your heart, even if you exercise
        Hidden fat wrapped around organs, known as visceral fat, has now been linked to faster heart aging. Using AI and imaging from more than 21,000 people in the UK Biobank, scientists found that this invisible belly fat accelerates stiffening and inflammation of the heart, while fat stored around hips and thighs may actually protect women.

      

      
        Baby pterosaurs died in ancient storms--and their fossils reveal the truth
        Two tiny pterosaurs, preserved for 150 million years, have revealed a surprising cause of death: violent storms. Researchers at the University of Leicester discovered both hatchlings, nicknamed Lucky and Lucky II, with broken wings--injuries consistent with being tossed through the air by powerful gusts. These storms not only claimed their lives but also created the rare conditions that preserved them so perfectly in the Solnhofen limestones.

      

      
        Ghost sharks grow teeth on their heads to mate
        Ghost sharks have evolved rows of true teeth on a bizarre forehead rod used for mating. Fossil and genetic evidence revealed the tenaculum's teeth develop the same way as those inside the mouth, offering a striking example of evolution's ability to repurpose biological tools.

      

      
        Woolly mammoth teeth reveal the world's oldest microbial DNA
        Scientists have uncovered microbial DNA preserved in mammoth remains dating back more than one million years, revealing the oldest host-associated microbial DNA ever recovered. By sequencing nearly 500 specimens, the team identified ancient bacterial lineages--including some linked to modern elephant diseases--that coexisted with mammoths for hundreds of thousands of years. These discoveries shed light on the deep evolutionary history of microbes, their role in megafaunal health, and how they may h...

      

      
        Ancient fossils in Ethiopia rewrite the first chapter of human evolution
        Newly discovered fossils in Ethiopia show that Homo coexisted with Australopithecus 2.6 million years ago, rewriting the timeline of human evolution. Far from a straight line, early human history was a tangled web of competing species.
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Life on Mars? NASA discovers potential biosignatures in Martian mudstones | ScienceDaily
Data and images from NASA's Mars Perseverance rover reveals that recently discovered rocks in Jezero crater are organic carbon bearing mudstones. The findings, detailed in a paper published in Nature, indicate that these mudstones experienced chemical processes that left behind colorful, enigmatic textures in the rock that represent potential biosignatures.


						
The paper, led by Joel Hurowitz, PhD, Associate Professor in the Department of Geosciences at Stony Brook University, builds upon ongoing research conducted with the rover since it landed in 2021 - work aimed at characterizing early Martian geological processes and collecting samples that may someday be returned to Earth.

Upon entering the Jezero crater's western edge, Perseverance investigated distinctive mudstone outcrops of the Bright Angel formation. There, the Mars 2020 science team conducted a detailed geological, petrographic, and geochemical survey of these rocks and found traces of carbon matter along with minerals, namely ferrous iron phosphate and iron sulfide.

While the research team is not claiming to have found some form of fossilized life on Mars, they do believe the rocks contain features that could have been formed by life - a potential biosignature. A potential biosignature is any characteristic, element, molecule, substance, or feature that could have been formed by past biological life, but which also could have formed in the absence of life. While a compelling find, the team points out that more data is needed before any conclusion can be made about whether microbial activity is responsible for the development of the features observed in the mudstones.

"These mudstones provide information about Mars' surface environmental conditions at a time hundreds of millions of years after the planet formed, and thus they can be seen as a great record of the planetary environment and habitability during that period," says Hurowitz, who has been involved with Mars rover research since he was a graduate student at Stony Brook University in 2004.

"We will need to conduct broader research into both living and non-living processes that will help us to better understand the conditions under which the collection of minerals and organic phases in the Bright Angel formation were formed," he explains.

More specifically, the researchers concluded the following during their analyses:
    	The organic carbon detected appears to have participated in post-depositional redox reactions that produced the observed iron phosphate and iron sulfide minerals. And these reactions occurred in a sedimentary rock environment at low temperature. Redox reactions are a type of chemical reaction that all living things derive energy from, and in low temperature sedimentary environments on Earth, these redox reactions are commonly driven by microbial life.
    	A review of the various pathways by which redox reactions that involve organic matter can produce the observed suite of iron, sulfur, and phosphorus-bearing minerals reveals that both abiotic (physical not biological) and biological processes can explain the unique features observed in the Bright Angel formation.
    	Their observations in the Bright Angel formation challenge some aspects of a purely abiotic explanation, and thus the researchers suggest that the iron and sulfur and phosphorus-bearing nodules and reaction fronts should be considered a potential biosignature.

Continued research will be done to assess the rocks and mudstone features. For the time being, the researchers ultimately conclude that analysis of the core sample collected from this unit using high-sensitivity instrumentation on Earth will enable the measurements required to determine the origin of the minerals, organics, and textures it contains."
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How orangutans thrive in feast and famine without gaining weight | ScienceDaily
Humans could learn a thing or two from orangutans when it comes to maintaining a balanced, protein-filled diet.


						
Great apes native to the rainforests of Indonesia and Malaysia, orangutans are marvels of adaptation to the vagaries of food supply in the wild, according to an international team of researchers led by a Rutgers University-New Brunswick scientist. The critically endangered primates outshine modern humans in avoiding obesity through their balanced choices of food and exercise, the scientists found.

The researchers reported their findings, based on 15 years of firsthand observations of wild orangutans in the jungles of Borneo, in Science Advances.

"These findings show how wild Bornean orangutans adapt to changes in their environment by adjusting their nutrient intake, behavior and energy use," said Erin Vogel, the Henry Rutgers Term Chair Professor in the Department of Anthropology in the School of Arts and Sciences, who led the study. "The work highlights the importance of understanding natural dietary patterns and their impact on health, both for orangutans and humans."

Orangutans are one of the closest living relatives to humans, sharing a common ancestor, Vogel said. This evolutionary relationship means that orangutans and humans have similar physiological and metabolic processes, dietary needs and behavioral adaptations. Studying orangutans can provide insights into the evolutionary adaptations that might also be relevant to humans, she said.

Humans also exhibit metabolic flexibility, Vogel said, but modern diets high in processed foods can disrupt this balance, leading to metabolic disorders such as diabetes.

While orangutans reduce physical activity during low fruit periods to conserve energy, Vogel said, humans, especially those with sedentary lifestyles, may not adjust their energy expenditure to match their caloric intake, leading to weight gain and associated health issues.




"Understanding these adaptations can help us learn more about how humans can manage their diets and health," Vogel said. "It also highlights the importance of conserving orangutan habitats to ensure their survival."

The research was conducted at the Tuanan Orangutan Research Station in the Mawas Conservation Area in Central Kalimantan, Indonesia, on the island of Borneo. The conservation area, a peat swamp forest, protects about 764,000 acres, an area roughly the size of Rhode Island. Peat forests are richly biodiverse, ancient ecosystems with landscapes dominated by waterlogged trees that grow on layers of dead leaves and plant material.

Understanding the dietary strategies of orangutans can inform better nutritional practices for humans, said Vogel, who also is director of the Center for Human Evolutionary Studies at Rutgers.

"In essence, the research on orangutans underscores the importance of dietary balance and metabolic flexibility, which are crucial for maintaining health in both orangutans and humans," Vogel said. "It suggests that modern dietary habits, characterized by high consumption of processed foods rich in sugars and fats, can lead to metabolic imbalances and health issues."

In earlier studies, Vogel and an international team of colleagues established the patterns by which orangutans fed. Orangutans prefer to eat fruit because it is rich in carbohydrates, but when fruit is scarce, they switch to eating more leaves, bark and other foods that can provide more protein but fewer sugary carbohydrates. In times of high fruit availability, orangutans still consume protein but get most of their energy from carbohydrates and fats in the fruit.

"We wanted to find out how their bodies handle these changes," Vogel said. "We tested how the availability of fruit affects their diet and how their bodies adapt to avoid energy imbalance. We looked at how they switch between different types of fuel - like fats and proteins - when preferred food availability changes."

To conduct the study, Vogel, research colleagues, students and a staff that mostly included field technicians indigenous to the island of Borneo collected data for more than a decade on what the orangutans ate daily and analyzed their urine to see how their bodies responded to any nutritional changes. This required staying in close proximity to the ape in the equatorial, humid jungle from dawn until night.




The scientists made a number of key findings:
    	Orangutans avoid obesity as part of a response to the significant fluctuations - in both magnitude and duration - in fruit availability in their natural habitat. Unlike humans in Western culture, who have constant access to high-calorie foods, orangutans experience periods of both abundance and scarcity. The periods of scarcity and resulting low caloric intake, similar to humans' intermittent fasting, may help maintain their health by reducing oxidative stress.
    	During periods of fruit scarcity, orangutans exhibit metabolic flexibility, switching to using stored body fat and muscle protein for energy. This allows them to survive when food is scarce.
    	During periods of fruit scarcity, orangutans exhibit behavioral adaptability, relying on reduced physical activity as well as stored energy and muscles to conserve energy. They rest more, go to sleep earlier, travel less and spend less time with other orangutans. This flexibility enables them to use body fat and protein for fuel when needed. They rebuild fat reserves and muscle when fruit availability is high.
    	The orangutan diet also prioritizes a consistent level of protein, which contrasts with a modern Western diet, which often can be rich in low-cost, energy-dense, protein-poor foods. Those choices contribute to obesity and metabolic diseases in humans.

This research builds on a report published earlier this year in The American Journal of Biological Anthropology, led by doctoral student Will Aguado, as the first author. This study found that orangutans at Tuanan get most of their protein from the leaves and seeds of just one out of nearly 200 species in the diet -- a vine called Bowringia callicarpa. The protein in this plant fuels orangutans through seasons of fruit scarcity and likely allows orangutans at Tuanan to persist and for their population to grow.

Other scientists on the study from Rutgers included Malcolm Watford, a professor in the Department of Nutritional Sciences, Rutgers School of Environmental and Biological Sciences; and former Rutgers doctoral student Rebecca Brittain, Tatang Mitra-Setia and Sri Suci Utami from Universitas Nasional in Indonesia, graduate students William Aguado, Astri Zulfa and Alysse Moldawer, all with the Department of Anthropology in the School of Arts and Sciences. Former graduate student Timothy Bransford, who also contributed to the study, is now at Eckerd College, St. Petersburg, Fla.

Researchers from the following institutions also contributed to the study: The Max Planck Institute of Animal Behavior and the University of Konstanz in Germany; Yale University; Jagiellonian University in Krakow, Poland; the University of Cincinnati; the University of Colorado; Eckerd College in St. Petersburg, Fla.; Universitas Nasional in Jakarta, Indonesia; National Research and Innovation Agency in Cibinong-Bogor, Indonesia; University of Zurich in Switzerland; Hunter College of the City University of New York; and the University of Sydney in Australia.
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Heart attacks may actually be infectious | ScienceDaily
A pioneering study by researchers from Finland and the UK has demonstrated for the first time that myocardial infarction may be an infectious disease. This discovery challenges the conventional understanding of the pathogenesis of myocardial infarction and opens new avenues for treatment, diagnostics, and even vaccine development.


						
According to the recently published research, an infection may trigger myocardial infarction. Using a range of advanced methodologies, the research found that, in coronary artery disease, atherosclerotic plaques containing cholesterol may harbor a gelatinous, asymptomatic biofilm formed by bacteria over years or even decades. Dormant bacteria within the biofilm remain shielded from both the patient's immune system and antibiotics because they cannot penetrate the biofilm matrix.

A viral infection or another external trigger may activate the biofilm, leading to the proliferation of bacteria and an inflammatory response. The inflammation can cause a rupture in the fibrous cap of the plaque, resulting in thrombus formation and ultimately myocardial infarction.

Professor Pekka Karhunen, who led the study, notes that until now, it was assumed that events leading to coronary artery disease were only initiated by oxidized low-density lipoprotein (LDL), which the body recognizes as a foreign structure.

"Bacterial involvement in coronary artery disease has long been suspected, but direct and convincing evidence has been lacking. Our study demonstrated the presence of genetic material -- DNA -- from several oral bacteria inside atherosclerotic plaques," Karhunen explains.

The findings were validated by developing an antibody targeted at the discovered bacteria, which unexpectedly revealed biofilm structures in arterial tissue. Bacteria released from the biofilm were observed in cases of myocardial infarction. The body's immune system had responded to these bacteria, triggering inflammation which ruptured the cholesterol-laden plaque.

The observations pave the way for the development of novel diagnostic and therapeutic strategies for myocardial infarction. Furthermore, they advance the possibility of preventing coronary artery disease and myocardial infarction by vaccination.

The study was conducted by Tampere and Oulu Universities, Finnish Institute for Health and Welfare and the University of Oxford. Tissue samples were obtained from individuals who had died from sudden cardiac death, as well as from patients with atherosclerosis who were undergoing surgery to cleanse carotid and peripheral arteries.

The research is part of an extensive EU-funded cardiovascular research project involving 11 countries. Significant funding was also provided by the Finnish Foundation for Cardiovascular Research and Jane and Aatos Erkko Foundation.

The research article "Viridans Streptococcal Biofilm Evades Immune Detection and Contributes to Inflammation and Rupture of Atherosclerotic Plaques" was published in the Journal of the American Heart Association.
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AI has no idea what it's doing, but it's threatening us all | ScienceDaily
The age of artificial intelligence (AI) has transformed our interactions, but threatens human dignity on a worldwide scale, according to a study led by Charles Darwin University (CDU).


						
Study lead author Dr Maria Randazzo, an academic from CDU's School of Law, found the technology was reshaping Western legal and ethical landscapes at unprecedented speed but was undermining democratic values and deepening systemic biases.

Dr Randazzo said current regulation failed to prioritize fundamental human rights and freedoms such as privacy, anti-discrimination, user autonomy, and intellectual property rights - mainly thanks to the untraceable nature of many algorithmic models.

Calling this lack of transparency a "black box problem," Dr Randazzo said decisions made by deep-learning or machine-learning processes were impossible for humans to trace, making it difficult for users to determine if and why an AI model has violated their rights and dignity and seek justice where necessary.

"This is a very significant issue that is only going to get worse without adequate regulation," Dr Randazzo said.

"AI is not intelligent in any human sense at all. It is a triumph in engineering, not in cognitive behavior.

"It has no clue what it's doing or why - there's no thought process as a human would understand it, just pattern recognition stripped of embodiment, memory, empathy, or wisdom."

Currently, the world's three dominant digital powers - the United States, China, and the European Union - are taking markedly different approaches to AI, leaning on market-centric, state-centric, and human-centric models respectively.




Dr Randazzo said the EU's human-centric approach is the preferred path to protect human dignity but without a global commitment to this goal, even that approach falls short.

"Globally, if we don't anchor AI development to what makes us human - our capacity to choose, to feel, to reason with care, to empathy and compassion - we risk creating systems that devalue and flatten humanity into data points, rather than improve the human condition," she said.

"Humankind must not be treated as a means to an end."

"Human dignity in the age of Artificial Intelligence: an overview of legal issues and regulatory regimes" was published in the Australian Journal of Human Rights.

The paper is the first in a trilogy Dr Randazzo will produce on the topic.
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Scientists just made the first time crystal you can see | ScienceDaily
Imagine a clock that doesn't have electricity, but its hands and gears spin on their own for all eternity.


						
In a new study, physicists at the University of Colorado Boulder have used liquid crystals, the same materials that are in your phone display, to create such a clock -- or, at least, as close as humans can get to that idea. The team's advancement is a new example of a "time crystal." That's the name for a curious phase of matter in which the pieces, such as atoms or other particles, exist in constant motion.

The researchers aren't the first to make a time crystal, but their creation is the first that humans can actually see, which could open a host of technological applications.

"They can be observed directly under a microscope and even, under special conditions, by the naked eye," said Hanqing Zhao, lead author of the study and a graduate student in the Department of Physics at CU Boulder.

He and Ivan Smalyukh, professor of physics and fellow with the Renewable and Sustainable Energy Institute (RASEI), published their findings Sept. 4 in the journal Nature Materials.

In the study, the researchers designed glass cells filled with liquid crystals -- in this case, rod-shaped molecules that behave a little like a solid and a little like a liquid. Under special circumstances, if you shine a light on them, the liquid crystals will begin to swirl and move, following patterns that repeat over time.

Under a microscope, these liquid crystal samples resemble psychedelic tiger stripes, and they can keep moving for hours -- similar to that eternally spinning clock.




"Everything is born out of nothing," Smalyukh said. "All you do is shine a light, and this whole world of time crystals emerges."

Zhao and Smalyukh are members of the Colorado satellite of the International Institute for Sustainability with Knotted Chiral Meta Matter (WPI-SKCM2) with headquarters at Hiroshima University in Japan, an international institute with missions to create artificial forms of matter and contribute to sustainability.

Crystals in space and time

Time crystals may sound like something out of science fiction, but they take their inspiration from naturally occurring crystals, such as diamonds or table salt.

Nobel laureate Frank Wilczek first proposed the idea of time crystals in 2012. You can think of traditional crystals as "space crystals." The carbon atoms that make up a diamond, for example, form a lattice pattern in space that is very hard to break apart. Wilczek wondered if it would be possible to build a crystal that was similarly well organized, except in time rather than space. Even in their resting state, the atoms in such a state wouldn't form a lattice pattern, but would move or transform in a never-ending cycle -- like a GIF that loops forever.

Wilczek's original concept proved impossible to make, but, in the years since, scientists have created phases of matter that get reasonably close.




In 2021, for example, physicists used Google's Sycamore quantum computer to create a special network of atoms. When the team gave those atoms a flick with a laser beam, they underwent fluctuations that repeated multiple times.

Dancing crystals

In the new study, Zhao and Smalyukh set out to see if they could achieve a similar feat with liquid crystals.

Smalyukh explained that if you squeeze on these molecules in the right way, they will bunch together so tightly that they form kinks. Remarkably, these kinks move around and can even, under certain conditions, behave like atoms.

"You have these twists, and you can't easily remove them," Smalyukh said. "They behave like particles and start interacting with each other."

In the current study, Smalyukh and Zhao sandwiched a solution of liquid crystals in between two pieces of glass that were coated with dye molecules. On their own, these samples mostly sat still. But when the group hit them with a certain kind of light, the dye molecules changed their orientation and squeezed the liquid crystals. In the process, thousands of new kinks suddenly formed.

Those kinks also began interacting with each other following an incredibly complex series of steps. Think of a room filled with dancers in a Jane Austen novel. Pairs break apart, spin around the room, come back together, and do it all over again. The patterns in time were also unusually hard to break -- the researchers could raise or lower the temperature of their samples without disrupting the movement of the liquid crystals.

"That's the beauty of this time crystal," Smalyukh said. "You just create some conditions that aren't that special. You shine a light, and the whole thing happens."

Zhao and Smalyukh say that such time crystals could have several uses. Governments could, for example, add these materials to bills to make them harder to counterfeit -- if you want to know if that $100 bill is genuine, just shine a light on the "time watermark" and watch the pattern that appears. By stacking several different time crystals, the group can create even more complicated patterns, which could potentially allow engineers to store vast amounts of digital data.

"We don't want to put a limit on the applications right now," Smalyukh said. "I think there are opportunities to push this technology in all sorts of directions."
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The fat you can't see may be damaging your heart, even if you exercise | ScienceDaily


						
[image: Hidden Belly Fat Ages the Heart Faster]
 Two MRI scans, showing the person on left with more visceral fat (in red) and subcutaeous fat (in blue). Credit: AMRA Medical

 





						Excessive amounts of visceral fat -- the hidden fat surrounding organs -- is linked with faster aging of the heart, a new study has found.

Aging is the biggest risk factor for heart disease, but why some people age faster than others isn't fully understood. The scientists leading the research say that visceral body fat could play an important role in accelerating aging of the heart and blood vessels. This type of fat is known to be harmful to health and this study now links it to faster heart aging.

The study, led by scientists from the Medical Research Council (MRC) Laboratory of Medical Sciences, in London, UK, also found differences between men and women, and discovered that fat around the hips and thighs could potentially slow heart aging in women.

In the study, published in the European Heart Journal, the scientists analyzed data from 21,241 participants in UK Biobank, which includes whole body imaging to map the amount of fat and where it is located in the body.

The UK Biobank data also includes detailed imaging of the heart and blood vessels. Artificial intelligence was used to analyse these images to capture signs of organ aging -- such as tissues becoming stiff and inflamed. An individual was given a "heart age" which can be compared to their actual age at the time of the scan.

The researchers found that faster heart aging was linked to having more visceral adipose tissue. Visceral adipose tissue is fat found deep inside the abdomen around organs such as the stomach, intestines, and liver. This type of fat cannot be seen from the outside, and some people can have large amounts of visceral fat despite having a healthy weight.

The researchers found signs on blood tests that visceral fat is linked to increased inflammation in the body - which is a potential cause of premature aging.

They also found differences between the sexes. Male-type fat distribution (fat around the belly, often called 'apple' shaped) was particularly predictive of early aging in men.

In contrast, a genetic predisposition to female-type fat (fat on the hips and thighs, often called "pear" shaped) was protective against heart aging in women.

The researchers also found a link between higher oestrogen levels in premenopausal women and a slowing of heart aging, which they suggest could indicate a role for hormones in protecting against heart aging.

Professor Declan O'Regan, who led the research at the MRC Laboratory of Medical Sciences and Imperial College London, and is the British Heart Foundation Professor of Cardiovascular AI, said: "We have known about the apple and pear distinction in body fat, but it hasn't been clear howit leads to poor health outcomes. Our research shows that "bad" fat, hidden deep around the organs, accelerates aging of the heart. But some types of fat could protect against aging- specifically fat around the hips and thighs in women."

"We also showed that BMI wasn't a good way of predicting heart age which underscores the importance of knowing where fat is stored in the body and not just total body weight."

"The goal of our research is to find ways to increase healthy lifespan. While being active is important, we found that hidden fat could still be harmful even in fit people. In the future we plan to investigate how drug therapies, such as GLP-1 inhibitors (e.g. Ozempic) could improve not just diabetes and obesity, but target the aging effects of hidden visceral fat."

This study was funded by the Medical Research Council, British Heart Foundation, and the National Institute for Health and Care Research Imperial College Biomedical Research Centre.

Professor Bryan Williams OBE, chief scientific and medical officer at the British Heart Foundation said: "We already know excess visceral fat around the heart and liver can lead to increased blood pressure and high cholesterol, so it is concerning that it could also help to speed up aging of the heart and blood vessels.

"As the pattern of fat distribution typically seen in women's bodies is linked to oestrogen, that hormone may be key to future therapies developed to tackle heart aging.

"Eating a healthier diet and becoming more active can help to reduce visceral fat levels."
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Baby pterosaurs died in ancient storms-and their fossils reveal the truth | ScienceDaily
The cause of death for two baby pterosaurs has been revealed by University of Leicester paleontologists in a post-mortem 150 million years in the making.


						
Detailed in a new study in the journal Current Biology, their findings show how these flying reptiles were tragically struck down by powerful storms that also created the ideal conditions to preserve them and hundreds more fossils like them.

The Mesozoic, or age of reptiles, is often imagined as a time of giants. Towering dinosaurs, monstrous marine reptiles, and vast-winged pterosaurs dominate museum halls and the public consciousness. But this familiar picture is skewed. Just as today's ecosystems are mostly populated by small animals, so too were ancient ones. The difference? Fossilization tends to favor the largest and the most robust organisms. Small, fragile creatures rarely make it into the paleontological record.

On rare occasions, however, nature conspires to preserve the delicate and the diminutive inhabitants of these lost worlds. One of the most famous examples is the 150-million-year-old Solnhofen Limestones of southern Germany. These lagoonal deposits are renowned for their exquisitely preserved fossils, including many specimens of pterosaurs, the flying reptiles of the Mesozoic.

Yet here lies a mystery: while Solnhofen has yielded hundreds of pterosaur fossils, nearly all are very small, very young individuals, perfectly preserved. By contrast, larger, adult pterosaurs are rarely found, and when they are, they're represented only by fragments (often isolated skulls or limbs). This pattern runs counter to expectations: larger, more robust animals should stand a better chance of fossilization than delicate juveniles.

Lead author of the study Rab Smyth, from the University of Leicester's Centre for Palaeobiology and Biosphere Evolution, was funded by the Natural Environment Research Council through the CENTA Doctoral Training Partnership

Rab said: "Pterosaurs had incredibly lightweight skeletons. Hollow, thin-walled bones are ideal for flight but terrible for fossilization. The odds of preserving one are already slim and finding a fossil that tells you how the animal died is even rarer."

The discovery of two baby pterosaurs with broken wings has helped to solve this mystery. These tiny fossils, though easily overlooked, are powerful evidence of ancient tropical storms and how they shaped the fossil record.




Ironically nicknamed Lucky and Lucky II by the researchers, the two individuals belong to Pterodactylus, the first pterosaur ever scientifically named. With wingspans of less than 20 cm (8 inches) these hatchlings are among the smallest of all known pterosaurs. Their skeletons are complete, articulated and virtually unchanged from when they died. Except for one detail. Both show the same unusual injury: a clean, slanted fracture to the humerus. Lucky's left wing and Lucky II's right wing were both broken in a way that suggests a powerful twisting force, likely the result of powerful gusts of wind rather than a collision with a hard surface.

Catastrophically injured, the pterosaurs plunged into the surface of the lagoon, drowning in the storm driven waves and quickly sinking to the seabed where they were rapidly buried by very fine limy muds stirred up by the death storms. This rapid burial allowed for the remarkable preservation seen in their fossils.

Like Lucky I and II, which were only a few days or weeks old when they died, there are many other small, very young pterosaurs in the Solnhofen Limestones, preserved in the same way as the Luckies, but without obvious evidence of skeletal trauma. Unable to resist the strength of storms these young pterosaurs were also flung into the lagoon. This discovery explains why smaller fossils are so well preserved - they were a direct result of storms - a common cause of death for pterosaurs that lived in the region.

Larger, stronger individuals, it seems, were able to weather the storms and rarely followed the Luckies stormy road to death. They did eventually die though but likely floated for days or weeks on the now calm surfaces of the Solnhofen lagoon, occasionally dropping parts of their carcasses into the abyss as they slowly decomposed.

"For centuries, scientists believed that the Solnhofen lagoon ecosystems were dominated by small pterosaurs," said Smyth. "But we now know this view is deeply biased. Many of these pterosaurs weren't native to the lagoon at all. Most are inexperienced juveniles that were likely living on nearby islands that were unfortunately caught up in powerful storms."

Co-author Dr David Unwin from the University of Leicester added: "When Rab spotted Lucky we were very excited but realized that it was a one-off. Was it representative in any way? A year later, when Rab noticed Lucky II we knew that it was no longer a freak find but evidence of how these animals were dying. Later still, when we had a chance to light-up Lucky II with our UV torches, it literally leapt out of the rock at us -- and our hearts stopped. Neither of us will ever forget that moment."

This research was supported by the Central England NERC Training Alliance (CENTA), under grant number NE/S007350/1.
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Ghost sharks grow teeth on their heads to mate | ScienceDaily
Male "ghost sharks" -- eerie deep-sea fish known as chimaeras that are related to sharks and rays -- have a strange rod jutting from their foreheads, studded with sharp, retractable teeth. New research reveals these are not merely lookalikes, but real rows of teeth that grow outside the mouth.


						
What's more, the toothy appendage is likely used for mating. Found only in males, the forehead rod -- called a tenaculum -- is the ghost sharks' only source of distinct teeth, and it seems to be used to grasp females in much the same way sharks use their toothy mouths in mating.

"If these strange chimaeras are sticking teeth on the front of their head, it makes you think about the dynamism of tooth development more generally," said Gareth Fraser, Ph.D., a professor of biology at the University of Florida and senior author of the study. "If chimaeras can make a set of teeth outside the mouth, where else might we find teeth?"

The team, including scientists from the University of Washington and the University of Chicago, studied both fossils and living specimens to solve the mystery. A 315-million-year-old fossil showed the tenaculum attached to the upper jaw, bearing teeth incredibly similar to those in the mouth. Modern chimaeras collected from Puget Sound revealed the same tooth-growing process on the head, seen in modern-day shark jaws. And genetic testing confirmed they expressed the same tooth-specific genes as oral teeth.

"What we found is that the teeth on this strange appendage look very much like rows of shark teeth. The ability to make teeth transferred onto that appendage, likely from the mouth," Fraser said. "Over time, the tenaculum shortened but retained the ability to make oral teeth on this forehead appendage."

Fraser collaborated with Washington's Karly Cohen, Ph.D., and Michael Coates, Ph.D., from Chicago on the study, which was published this week in the Proceedings of the National Academy of Sciences.

As experts in shark evolution and anatomy, the scientists were intrigued by these tooth-filled rods sprouting from the ghost shark foreheads. The central mystery: Is the tenaculum covered in true teeth related to oral teeth or more similar to the tooth-like scales plastering the skin of sharks and some ghost sharks?




CT scans of the fossils and modern chimaeras gave the scientists unprecedented, detailed insights into the development of the tenaculum teeth, which looked remarkably similar to the teeth of today's sharks. The nail in the coffin came from genetic evidence. The tenaculum teeth express genes found only in true teeth, never in shark skin denticles.

"What I think is very neat about this project is that it provides a beautiful example of evolutionary tinkering or 'bricolage,'" said Coates, a professor of biology at the University of Chicago. "We have a combination of experimental data with paleontological evidence to show how these fishes co-opted a preexisting program for manufacturing teeth to make a new device that is essential for reproduction."

Cohen, a postdoctoral researcher at the University of Washington's Friday Harbor Labs and first author of the paper, said scientists had never spotted teeth outside the mouth in this way before.

"The tenaculum is a developmental relic, not a bizarre one-off, and the first clear example of a toothed structure outside the jaw," she said.

The bizarre path from a mouth full of teeth to forehead teeth used for mating demonstrates the impressive flexibility of evolution, the researchers say, always ready to repurpose structures for strange and unexpected new uses.

"There are still plenty of surprises down in the ocean depths that we have yet to uncover," Fraser said.
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Woolly mammoth teeth reveal the world's oldest microbial DNA | ScienceDaily
An international team led by researchers at the Centre for Palaeogenetics, has uncovered microbial DNA preserved in woolly and steppe mammoth remains dating back more than one million years. The analyses reveal some of the world's oldest microbial DNA ever recovered, as well as the identification of bacteria that possibly caused disease in mammoths. The findings are published in Cell.


						
Researchers at the Centre for Palaeogenetics, a collaboration between Stockholm University and the Swedish Museum of Natural History, analyzed microbial DNA from 483 mammoth specimens, of which 440 were sequenced for the first time. Among them was a steppe mammoth that lived about 1.1 million years ago. Using advanced genomic and bioinformatic techniques, the team distinguished microbes that once lived alongside the mammoths from those that invaded their remains after death.

"Imagine holding a million-year-old mammoth tooth. What if I told you it still carries traces of the ancient microbes that lived together with this mammoth? Our results push the study of microbial DNA back beyond a million years, opening up new possibilities to explore how host-associated microbes evolved in parallel with their hosts," says Benjamin Guinet, a postdoctoral fellow at the Centre for Palaeogenetics and lead author of the study.

Six microbial clades persisted across time and space

The analyses identified six microbial groups consistently associated with mammoth hosts, including relatives of Actinobacillus, Pasteurella, Streptococcus, and Erysipelothrix. Some of these microbes may have been pathogenic. For instance, one Pasteurella-related bacterium identified in the study is closely related to a pathogen that has caused fatal outbreaks in African elephants. Since African and Asian elephants are the closest living relatives of mammoths, these findings raise questions about whether mammoths may also have been vulnerable to similar infections.

Remarkably, the team reconstructed partial genomes of Erysipelothrix from a 1.1-million-year-old steppe mammoth, representing the oldest known host-associated microbial DNA ever recovered. This pushes the limits of what researchers can learn about the interactions between ancient hosts and their microbiomes.

"As microbes evolve fast, obtaining reliable DNA data across more than a million years was like following a trail that kept rewriting itself. Our findings show that ancient remains can preserve biological insights far beyond the host genome, offering us perspectives on how microbes influenced adaptation, disease, and extinction in Pleistocene ecosystems," says Tom van der Valk, senior author and researcher at the Centre for Palaeogenetics.

A new window into ancient ecosystems

Although the exact impact of the identified microbes on mammoth health is difficult to determine due to DNA degradation and limited comparative data, the study provides an unprecedented glimpse into the microbiomes of extinct megafauna. The results suggest that some microbial lineages coexisted with mammoths for hundreds of thousands of years, spanning both wide geographic ranges and evolutionary timescales, from over one million years ago to the extinction of woolly mammoths on Wrangel Island about 4,000 years ago.

"This work opens a new chapter in understanding the biology of extinct species. Not only can we study the genomes of mammoths themselves, but we can now begin to explore the microbial communities that lived inside them," says Love Dalen, Professor of Evolutionary Genomics at the Centre for Palaeogenetics.
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Ancient fossils in Ethiopia rewrite the first chapter of human evolution | ScienceDaily
While we know much of the story of how humans evolved, the puzzle is still missing critical pieces. For example, fossil evidence for human evolution between 2 and 3 million years ago is patchy. It's frustrating because we know that the branch of the hominin family tree that includes humans, or Homo sapiens, appears in the fossil record for the first time in this period.


						
Today, Homo sapiens (which anthropologists shorten to Homo), is the only hominin species alive. But in the past, Homo wasn't alone. We coexisted and competed with other branches of the human family tree. Research supported by the National Science Foundation and the Leakey Foundation and published in Nature now fills in a piece of the ongoing evolutionary puzzle, placing two early species of hominin side-by-side.

A team working in the Afar Region of Ethiopia, at the site of Ledi-Geraru, reports hominin fossils that date between 2.6 and 3.0 million years old. Lucas Delezene, an associate professor of anthropology at the University of Arkansas, was second author on a paper that incorporated the work of more than 20 researchers from North America, Africa and Europe.

The team found fossils of Homo that confirm the earliest evidence for the human lineage at 2.8 million years ago as well as evidence of Homo at 2.6 million years ago, solidifying the antiquity of Homo. Unexpectedly, the team also found evidence that Homo overlapped at the site with a different type of hominin, Australopithecus, at 2.6 million years ago.

This was a surprise because Australopithecus was thought to be extinct in the area by about 3 million years ago. The famous Australopithecus fossil known as Lucy was found at a nearby site, but her species disappeared from the fossil record at 3 million years ago.

"People often think evolution is a linear progression," explains Delezene, "like the March of Progress, but in reality humans are only one species that make up a twig of a bigger family tree -- it's quite bushy and what we found is another twig that was previously unknown. The idea that Homo appears and immediately spreads around the planet and replaces all other hominin species is not accurate. Homo lived side-by-side with many other hominin species throughout Africa. What's neat is that Homo overlaps with different hominin species in different places."

For example, from southern Ethiopia to southern Africa, the earliest species of Homo overlapped with a hominin known as Paranthropus, which is well known for its massive teeth and chewing muscles and a diet reliant on grass in some parts of its range. However, in the Afar Region of Ethiopia, no Paranthropus fossils have ever been found.




Instead, the team working at Ledi-Geraru found that Homo overlap with a different type of hominin, Australopithecus. How all of these hominin species divided up resources is the question of ongoing research. Did Homo nod to the other hominin species on their way to hunting and gathering in the morning, or did the various species consume similar resources? Did Homo eat the same things in Ethiopia where it coexisted with Australopithecus as it did in the south where it coexisted with Paranthropus, or was its diet flexible?

We know that Homo eventually becomes a culturally reliant tool user and occasionally consumed meat. But the oldest Homo fossils at Ledi-Geraru predate any evidence of tool manufacture or meat consumption. Did Homo evolve those traits to avoid competing with other hominin species? Competition among these various hominin species likely set the stage for the evolution of the traits that ultimately made humans a globally widespread and successful species.

The fossils published in the Nature paper are all teeth. Teeth are often the best-preserved fossils because their enamel coating provides better protection from the ravages of time and the elements.

Delezene, a hominin dental expert, says, "When we get down to the picky details, the teeth of Homo and Australopithecus look different. The differences are subtle, but once you see them, you can't unsee them. They're very consistent."

While the new fossils fill in a piece of the puzzle, there is still a long way to go before we have a complete picture of human evolution. While there is evidence for the teeth of early Homo and the new Australopithecus, the team doesn't know what their heads or the rest of their bodies looked like. The multi-national collaboration, done in partnership with the local community of Afar people, will continue its work looking for more fossils, ideally with continued funding.
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